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Abstract

Objectives—Healthcare (including dental care) service use is influenced by predisposing,
enabling, and need factors. One area with limited research is the association of acculturation
(defined as behavioral changes in the adaptation to another culture) as a predisposing factor

for dental care preventive service use. Preventive service use is a primary objective of Healthy
People, 2030. The purpose of this study was to determine the association of acculturation with one
preventive dental service use, dental pit-and-fissure sealant placement, among children in the U.S.,
ages 6-18 years.

Methods—A cross-sectional, secondary data analysis study was completed using National
Health and Nutrition Examination Survey (NHANES), 2013-2016 data. NHANES is a nationally
representative survey of non-institutionalized individuals across the U.S. In the dataset, children,
ages 6-18 years, had been evaluated for pit-and-fissure dental sealant use. Information that served
as proxies for acculturation were: length of stay in the United States (a citizen at the time of the
survey; not a citizen and in the country < 5 years; or not a citizen and in the country =5 years)
and whether English was spoken at home (yes; no). Data were analyzed for descriptive statistics.
Multivariable logistic regressions were used to examine strength of the associations. Odds ratios
for pit-and-fissure sealants among groups were determined.
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Results—There were 2,220 children participants whose data were used for this study. Less than
half (45.5%) had received dental pit-and-fissure sealants. A majority (53.3%) were white and
were ages 12-18 years (51.6%). The mean number of dental pit-and-fissure sealants among all
children was 5.5. There was a lower percentage of children living in the U.S. <5 years who had
received pit-and-fissure sealants than children who were citizens of the U.S. (22.2% vs 48.9%,
respectively). The adjusted odds ratio was lower for dental pit-and-fissure sealants among children
who were in the U.S. <5 years than children who were citizens of the U.S (adjusted odds ratio,
0.38; 95% Confidence Interval: 0.24, 0.58).

Conclusions—In this study, children who had lived in the U.S. < 5 years were less likely to
have pit-and-fissure sealants than children who were citizens of the U.S. There is a need to reach
all children with preventive services to improve dental quality of life, reduce the need for dental
restorations, and decrease overall financial burden regardless of time in the U.S.

Introduction

The global burden of untreated cavitated dental caries in primary dentition is approximately
9% and rises to approximately 35% in permanent dentition. 1 In the United States (U.S.), the
caries burden for children, ages 6-11 years, is 15.3%.2 Prevention of dental caries depends
on a complex combination of time, individual practices, dental preventive care practices at
the individual level, the family’s social position and economic circumstances, various local,
state, and national policies, dental marketing practices/consumer behavior, and dental care
service utilization.24

Dental professionals typically focus on proximal risk-factors such as reducing the number
of acidogenic microorganisms in a biofilm through brushing and flossing, encouraging

the limitation of fermentable carbohydrates in the diet, and, where possible, reducing the
vulnerability of teeth to prevent caries and periodontal disease. Among the preventive
treatments that dental professionals can provide to reduce the vulnerability of newly erupted
molars (and occasionally premolars) is the application of pit-and-fissure sealants. Many
newly erupted molars and premolars have deep pits and fissures that are particularly
vulnerable to dental caries because they trap debris.® Pit-and-fissure sealants protect teeth by
safely occluding the pits and fissures.

Placement of dental pit-and-fissure sealants on sound enamel, as well as the therapeutical
sealing of non-cavitated carious lesions as a first-line therapy,® have been advocated as
effective preventive measures against caries, /8 as well as a cost-saving measure. The
American Dental Association (ADA) has had pit-and-fissure sealant placement as an
evidence-based, clinical recommendation for years.® It has been reported that children
enrolled in Medicaid who received topical fluoride and dental sealants had lower Medicaid
expenditures, with the per-member per-year difference ranged from $88 for Alabama to
$156 for Mississippi.1°

Recognizing the importance of pit-and-fissure sealants, the U.S. national program, Healthy

People 2030, has set a target goal for 42.5% of children, ages 3-19 years, to have at least one
dental pit-and-fissure sealant by 2030.11 Public health efforts of school-based pit-and-fissure
sealant programs 12 that can benefit nearly 6.5 million low-income children are also in place
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to increase utilization.13 However, the use of pit-and-fissure sealants to prevent dental caries
is determined by many individual, provider, and social-level factors. At the provider level,
fewer than 40% of practicing dentists followed the recommendations for pit-and-fissure
sealant placement in a 2011 study.1# Similar findings were observed in a 2013 qualitative
study of private-practice dentists, in which the dentists generally had not adopted the clinical
recommendations regarding pit-and-fissure sealants.1®

At the individual parent/guardian level there is lack of awareness about preventing caries
with pit-and-fissure sealants. In a study of 3,500 participants, only half (55.1%) of parents/
guardians had knowledge of pit-and-fissure sealants.18 In addition, there were disparities in
the level of knowledge concerning dental pit-and-fissure sealants. That is, knowledge about
pit-and-fissure sealants was lower among low-income, racial/ethnic minorities, and males.16
Similarly, researchers in another study reported that dental health literacy among parents
was associated with their children’s dental health.1”

Acculturation and Dental Pit-and-fissure Sealants

Acculturation is defined as the process of changing lifestyle practices and behaviors that are
associated with movement and adaptation to another culture.18 It has many dimensions, and
as such is measured with proxies such as language preference, length of stay in the new
culture, country of origin, age of immigration, generational factors and social behavior.18
Acculturation may play an important role in the use of preventive healthcare services,
including dental care services!8 such as the use of pit-and-fissure sealants. Nearly 25%

of children in the U.S. have foreign-born parents with differing cultural beliefs related to
healthcare that extend to their children’s health/dental healthcare service use.18-2! These
include access to dental care, dietary preferences (particularly exposure to sugars), hygiene
practices, attitudes toward primary teeth, and beliefs in the value of preventive dental visits
vs. fatalism about caries.18 21 For example, researchers of a systematic review of 17 studies
on oral health beliefs and attitudes of South Asian migrants in high income countries
reported that lack of trusts in dentists, cost of dental treatments, home remedies, culture
interacting with religion, and low oral health literacy were associated with poor oral health
among migrants.22

While cost can be a barrier to preventive dental care23, in the U. S. dental care of children
is routinely covered health insurance programs such as Medicaid, the Children Health
Insurance Program and private insurance.24 Qualified non-citizens are eligible for Medicaid
and Children’s Health Insurance Program if they meet state income and residency rules
(generally a 5-year waiting period in 21 states).?> Even when the families/individuals
qualify for public insurance, there are still fears and confusion about availing the family

to preventive or other healthcare services in the U.S.26: 27 Furthermore, many qualified non-
citizens are hesitant to accept these benefits in the misbelief that doing so will negatively
impact their chance for citizenship.

There is a need to understand the factor of acculturation in dental care service use for
children’s preventive services. The authors of this study wished to estimate acculturation

as a factor in a specific dental care service, pit-and-fissure sealant use. The rationale for
this study is that although researchers have evaluated acculturation/immigrant status on oral
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healthcare service use such as caries and periodontal diseases, 28' 29 the association of
acculturation with preventive dental services use in children, such as dental pit-and-fissure
sealant placement, has not been evaluated. Increasing preventive dental services use, and
pit-and-fissure sealants, in particular, are Health and Human Services Healthy People 2030
objectives.1! It is important to determine their use among vulnerable populations.

The Anderson Behavioral Model of Health Services Use3° was the theoretical model used
in this study to select variables to estimate the association. In the framework, healthcare
service utilization is impacted by contextual and individual characteristics of predisposing
factors (sex, age, education, race, beliefs, etc.); enabling factors (financial/family income,
health insurance, availability of care, etc.); need factors (perceived or evaluated); and,
health behaviors (personal practices, process of medical care, and use of personal health
services).39:31 The research hypothesis for this study was that acculturation, as measured
with the proxies of length of stay in the U.S. and language other than English spoken at
home (which have been previously used by researchers to define acculturation!®) would

be associated with lower odds of the specific oral healthcare preventive service use of
pit-and-fissure use. Therefore, the objectives of this study were to examine the association of
the variables associated with acculturation measured by length of stay in the U.S. (a citizen
at the time of the survey; not a citizen and in the country < 5 years; or not a citizen and in
the country =5 years) and whether English was spoken at home (yes; or no) as predisposing
factors versus the outcome of preventive service use of dental pit-and-fissure sealants (yes;
or no).

Ethical statement

This study received non-human subject acknowledgement by the West Virginia University
Institutional Review Board (Protocol number 2008089719).

Study design

Data source

Sample

The study design used in this research was a cross-sectional design.

The data source for this study was the combined National Health and Nutrition Examination
Survey (NHANES) surveys, 2013-2014 and 2015-2016. NHANES is a representative
sample of the health status of non-institutionalized residents across the U.S. The survey is
conducted by the National Center for Health Statistics (a division of the Centers for Disease
Control and Prevention, CDC). It was begun in the early 1960s to have an epidemiological
view of the health and conditions of U.S redidents.32 Each year approximately 5,000 people
participate in the survey.

Eligible children for this study had complete data on dental pit-and-fissure sealant use.
citizenship status of the child, language spoken at home, sex, race/ethnicity, and age. There
were 4,518 children whose data were used in the study by having met eligibility criteria.
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Measures

The outcome variable for the study was dental service use, measured as to whether a

child had received at least one dental pit-and-fissure sealant (any; recorded as yes; or none
recorded as no). The use of least one pit-and-fissure sealant for the outcome variable was
based upon the criterion of “at least one pit-and-fissure sealant” used in Health People 2030
outcome objectives for pit-and-fissure sealant use.1! The main independent variables were
acculturation as measured by length of stay in the United States (a citizen at the time of the
survey; not a citizen and in the country < 5 years; or not a citizen and in the country =5
years) and whether English was spoken at home (yes; no).

Other variables that influence healthcare service use, and pit-and-fissure sealant use in
particular were derived from the Andersen model as well as epidemiological variables
identified in published literature.13.16:33 These were the predisposing factors of sex

(female, male); race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, other);
and age (6-11 years, 12-18 years, reflecting current practices of a dichotomy between pre-
adolescence and adolescencel3). The enabling factors included were family income (poor/
near poor based on federal family income to poverty ratio of <2.0, and middle/high based on
federal family income to poverty ratio of > 2.0); health insurance (yes, no); and, education
(<6 years, 7-8 years, 9-12 years, 12+ years). We were unable to control for “previous dental
visit” as a co-variate as the data source did not distinguish between visits for sealants and
visits for other reasons. (Our directed cyclic graph for the variables is presented in Figure 1.)

Statistical Analyses

The data were analyzed with SAS version 9.4 with procedures to accommodate the

complex survey design.34 Survey weights were used and adjusted for the combined

survey years. Adjustments for primary sampling units and strata were also included in the
analyses. Weighted frequencies, Rao Scott Chi-Square, and logistic regression analyses were
conducted.

Results

Sample descriptions by time in the U.S. are presented in Table 1. There were 4,518
participants, of whom 48.9% were female. A majority (53.3%) were white and were ages
12-18 years (51.6%). There were 89.2% who spoke English in the home. Nearly two percent
(1.8%) were in the U.S. <5 years. The mean number of dental pit-and-fissure sealants
among the children receiving pit-and-fissure sealants was 5.5.

Table 2 includes the bivariate description of the sample by presence of at least one pit-and-
fissure sealant (yes, no). There was a lower percentage of children living in the U.S. <

5 years who had received pit-and-fissure sealants than children who were citizens of the
U.S. (22.2% vs 48.9%, respectively). A higher percentage of females than males (50.8% vs
46.0%, respectively) and a higher percentage of children, ages 12-18 years, than children,
ages 6-11 years (53.8% vs 42.5%, respectively) had pit-and-fissure sealants.

The findings of logistic regression analyses are presented in Table 3. The results are that
children in the U.S. < 5 years were less likely to have pit-and-fissure sealant placement than
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children who were U.S. citizens in the unadjusted model (odds ratio, 0.30; 95% Confidence
Interval [CI], 0.19, 0.48) as well as in the fully adjusted model (AOR, 0.38; 95%CI: 0.24,
0.58). Speaking English was significant in the model controlling for sex, age, and race/
ethnicity, but failed to reach significance in the fully adjusted model with the addition of
education, poverty, health insurance, asthma.

Discussion

This study was a secondary data analysis of 2013-14 and 2015-16 NHANES data. It was
conducted to evaluate the use of pit-and-fissure sealants among children, ages 6-18 years, in
the U.S. The main finding was that children in the U.S. < 5 years were less likely to have
pit-and-fissure sealant placement than children who were U.S. citizens. Children were as
likely to have pit-and-fissure sealants if English were spoken in the home or if it were not.

This study is limited by the very nature of all secondary data analysis cross-sectional

study designs. That is, the cross-sectional study design also does not allow for causative
findings. Furthermore, variables must be constructed from the available data in the data

sets. As such, the authors were limited in defining the measure of acculturation to length of
stay in the U.S. and if English were spoken in the home. Not having additional variables
(such as having parental citizenship status) associated with cultural practices and other
proxies for acculturation limited the study. Although not specifically quantified, the data
were not examined for differences among primary dentition, mixed dentition, and permanent
dentition. Using age 6 years as the initial age for study participants in the study increased the
possibility of having at least one first molar (“six-year molar”) present for having a sealant
placed. However, the nature of the dentition may be a study limitation.

Our findings included an overall use of dental pit-and-fissure sealants in 48.3% of U.S.
children, ages 6-18 years. This is consistent with a published study that used NHANES
2011-2014 data, in which 43% of children, aged 6-11 years, had received at least one
pit-and-fissure sealant.13. In this first study of pit-and-fissure sealant use among children in
the U.S. < 5 years, children in the U.S. < 5 years were less likely to have received dental
pit-and-fissure sealants than children who were citizens of the U.S. This findings is in line
with systematic reviews that have documented the positive association of acculturation with
oral health. 28. 29 We also observed significant differences in sex, education, and health
insurance among immigrant and U.S. citizens, in line with published studies.3®

From a public health perspective, having fewer than half of the children in the U.S. with
dental pit and fissure sealants is concerning. Existing pit-and-fissure school-based programs
need to be aggressively promoted. While we did not explore the possible reasons of low
pit-and-fissure sealant use, we can speculate that they include barriers to access to dental
care, such as accessing health insurance. In our study, 38.4% of children in the U.S. <5 years
had no health insurance whereas only 4.9% of the children who were U.S. citizens had no
health insurance. In our study, children with health insurance were 2.3 times as likely as
those without health insurance to have received a dental pit-and-fissure sealant. In the U.S.,
most children with health insurance have coverage for dental care services, if the coverage
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is sought.3® Increasing the rates of health insurance among immigrant children, may be one
pathway to promote pit-and-fissure sealant use in this population.

Although many cultural barriers may explain low pit-and-fissure use, language should not be
such a barrier as there are federal guidelines and legal obligations for healthcare providers

to have interpreter and translator services available under federal civil rights laws.37 It is
discrimination on the basis of national origin to fail to provide an interpreter or translator

to individuals with limited English proficiency. This may potentially explain our finding of
similar pit-and-fissure use in children from families that spoke or did not speak English

at home. Future studies need to explore other barriers for dental preventive care including
lack of awareness and knowledge about services such as pit-and-fissure sealants, fear about
components of pit-and-fissure sealants negatively affecting health, and cultural orientation
about oral health care.38

Conclusion

In this study of dental pit-and-fissure sealant use among children living in the U.S. <5 years
were less likely to have dental pit-and-fissure sealants than children who were U.S. citizens.
We observed that health insurance was strongly associated with pit-and-fissure sealant use,
suggesting that expanding health insurance coverage for dental care is important to promote
pit-and-fissure sealant use and reduce the risk of poor oral health among immigrant children
and youth.
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Figure 1.
Directed Cyclic Graph for Sealant Use
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Table 3

Unadjusted (UOR) and Adjusted Odds Ratios AOR) and 95% Confidence Intervals (CI) Of Years Living in
the US and Speaking English on Sealant Use From Logistic Regressions on Sealant Use, Youth Ages 6-18
National Health and Nutrition Examination Survey, 2013-2014 and 2015-2016

Model 1. Unadjusted Model

UOR 95%CI Sig UOR 95% CI Sig
InU.S.<5years 0.30 [0.19,0,48] *** Speak English 1.21 [0.96, 1.52]
InU.S.>5years 0.73 [0.43, 1.24] No reference
Citizen reference

Model 2. Model adjusting for sex, age, and race/ethnicity

AOR  95% ClI Sig AOR  95% Cl Sig
InU.S.<5years 0.30 [0.19,0.48] *** Speak English 1.24 [1.03,1.50] ~*
InUS. 25years 0.67  [0.37,1.22] No reference
Citizen reference

Model 3. Model adjusting for sex, age, race/ethnicity, education, family income, and health

insurance

AOR  95% ClI Sig AOR  95% Cl Sig
InU.S.<5years 0.38 [0.24,0.58] *** Speak English 1.08 [0.88, 1.32]
InUS. 25years 0.87  [0.48, 1.60] No reference
Citizen reference

Note: Based on 4518 children, ages 6-18 years, from the NHANES, 2013-2014 and 2015-2016 data. Abbreviations: UOR: unadjusted odds ratio;
Sig: significance; AOR: adjusted odds ratio

*
p<.05

Aok

p<.001

H ok

p< .000L.
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