Research

Dental Care Needs of Male versus Female Children Visiting a
School-based Mobile Dental Facility in West Virginia

R. Constance Wiener, MA, DMD, PhD; Tiffany Summerlin, RDH, BSDH; Lee B. Smith, MD, JD;
Daniel T. Carrier, DDS; Michael A. Wiener, DMD, MBA

Abstract

Purpose: Many school-aged children have not received dental care in West Virginia, despite mandated statewide requirements
of a dental evaluation and dental treatment before entering school, and the provision of Medicaid/CHIP insurance coverage
for children from families below the federal poverty level. An innovative mobile oral health program to educate children,
provide preventive care, and bring technology to public schools was developed for West Virginia children in a need shortage
area. It was unknown if the unmet dental needs challenge was greater for male or female children residing in that area. The
purpose of this study was to determine whether there was a difference by sex in the number of attendees and the incidence of
dental caries for children who visited a school-based mobile dental facility.

Methods: School-aged children who had not had a dental examination within the previous year were offered school-based
examinations/assessments, preventive care, and oral health education via a mobile oral health program following parental/
guardian consent. Data were collected concerning the number of current carious teeth in need of restoration. Descriptive
statistics and chi square analyses were conducted to analyze the data.

Results: There were 429 students evaluated at the school-based mobile dental facility. Half (50.3%) were male. Referrals for
additional necessary oral/medical care were made for 214 (50.1%) children; 45.9% of males and 53.3% of females (p= 0.287)
had dental caries.

Conclusion: Results from this study indicate that sex was not a statistically significant factor in school-based mobile dental facility
attendance nor in current dental caries incidence among school-aged children in an underserved area of West Virginia.

Keywords: dental care, dental caries, mobile dentistry, West Virginia, oral health disparities, dental public health, community
interventions
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Introduction

Dental caries is a formidable. In the United States (US),
an estimated 14% of children ages 2-8 years have untreated
dental caries.! In children ages 6-11 years and in children 12-
15 years, an estimated 19% have untreated dental caries.' The
national trend, except for a small increase in young children
from 1999-2004, has shown little change in pediatric dental
caries incidence over the past 30 years." Dental care trends over
the past 30 years have focused upon innovative prevention
techniques not available to previous generations. Toothpastes
with bioavailable calcium, pitand fissure sealants, and alcohol-
free fluoridated mouth rinses, in addition to community
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water fluoridation, and fluoridated toothpaste have resulted in
many advances in limiting caries experiences.”® Researchers
are continuing to develop innovative products and techniques
to manage the caries process and its risk factors. However,
many children continue to have dental caries throughout the

U.S.and West Virginia (WV) in particular.

Caries development is complex. A familiar dental caries
theoretical model is the Keyes Triad.* It is a time-dependent
biological model of dental caries in which the intersection
of microflora, vulnerable host and teeth, and substrate/diet
results in dental caries. Researchers Fisher-Owens, et al.
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developed another dental caries model that included other
factors encapsulating the triad. In that caries model, there
were also child-level influences (such as health behavior
practices, development, biologic and genetic endowments,
sex, etc.), family-level influences (family function, culture,
socioeconomic status, health behaviors of the family,
etc.), and community-level influences (dental care system
characteristics, physical ~environment, social capital,
community oral health environment, governmental policies,

etc.) considered in dental caries development.’

Genetic, dietary, and hormonal factors; lower salivary
flow, earlier eruption patterns, and oral microbiome factors
have been associated with a higher caries risk in females as
compared with males in several studies.®? Additionally, eco-
socio-behavioral factors potentially affect caries experience
by sex. Researchers have indicated that a gender gap of
biologic and cultural influence, have placed women at a
disadvantage in oral health.”” In the U.S., there remains a
cultural emphasis to sexualize young girls in their clothing,
hair, makeup, and teeth."" Girls may need more dental care
than boys, or may have parents/guardians who perceive that
they need more dental care than boys, and therefore receive
more dental care than boys; however, such research results
have not been well established. Among the many eco-social-
behavioral factors of family influences on caries (distance to
care,'” transportation, parent/guardian time away from work,
dental fear, cost, convenience, lower income and other aspects
of accessing care'*"), seeking dental care for one’s children
may be influenced by parental/guardian perceptions of the
importance of need of dental care. The oral health status
of daughters may be perceived as different from sons. Little
research exists to support or document the relationship of
perception of oral health status and caries.'®

The issue of sex and dental caries is also controversial.””
Some researchers have indicated girls have a higher caries risk
in some studies.””'® Researchers, reporting National Health
and Nutrition Examination Surveys (NHANES) 2011-2014
data, have indicated that U.S. caries experience for boys, ages
2-5 years, was at a level similar to girls, while in previous
years it had been higher than girls.! From the same data, there
were 17.6% of males and 15.5% of females, ages 5-19 years,
with untreated dental caries.” Results were mixed in a WV
and Pennsylvania (PA) 2002-2009 study where there were no
differences in caries by sex in children, ages 1-5 years and
12-17 years, while females, ages 6-11 years, had fewer caries
experiences.”” Adult females in this study had similar affected
teeth as males, but had more dental restorations; while males
had more untreated caries (p<.0001).”° Researchers have
identified sex disparities in dental caries in many populations.
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Females more commonly have affected teeth in national and
international studies, possibly due to earlier tooth eruption
patterns, dietary differences, nature/composition of dentition
or saliva, and dental utilization practices.

It is important to know if such a disparity exists in an
Appalachian sub-population. Given the limited resources
for dental care in WV, such information would help plan
where efforts should be concentrated for the best use of
these resources. If there were greater dental caries incidence
for either group, public health community initiatives could
be developed for events known to be attended well by the
parents/guardians of the children most in need. Dental
public health personnel would be more likely to reach more
boys and their families in Appalachia at children’s football/
baseball games, scouting events, etc.; and more likely to
reach more girls and their families at softball games, tennis
matches, ballet/other dance classes/recitals, girl scout events,
etc., thereby maximizing limited resources.

Meeting oral healthcare need with innovative dental
care systems

Guided by an idea that if children cannot be taken for
dental care, perhaps dental care should be taken to them,
healthcare professionals at Monongalia County Health
Department in WV began a mobile dental program in 2018.
Itinerant dentistry has been common in the history of the
U.S. Traveling dentists were often necessary to meet dental
needs of people in underserved areas due to a lack of providers
in those areas.”’ Since the mid-1970’s state dental boards,
the American Dental Association, and other professional
organizations have defined appropriate standards for mobile
dental care and the strategy has proven effective to provide
greater physical access to under-served individuals.”> The
Monongalia mobile dental program was established to visit
public schools, and to provide oral evaluations/assessments
and preventive dental care to children who had not had a
dental examination within the previousyear. Services included
examination, oral health instruction, prophylaxis, topical
fluoride application, pit and fissure sealants, radiographs
and the encouragement to establish a dental home with local
dental professionals.

Based upon the previous research cited regarding caries
incidence and sex,” a greater effort has been made to access
dental care for girls in Appalachia through targeted outreach
programs. However, it is not known whether more boys
would participate in a convenient, school-based mobile dental
facility. The purpose of this study was to determine whether
there was a difference in current dental caries incidence in
school-aged girls and boys visiting a convenient, school-based
mobile dental facility.
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Methods

This was a cross-sectional secondary data analysis of
existing dental chart data available from evaluations/
assessments performed on school-aged children who visited
Monongalia County Health Department’s mobile dental
facility from September 2018 to May 2019. The Monongalia
County Health Department provided the data which were
collected and managed using secure REDCap electronic
data capture tools hosted at West Virginia University.?>*
This study was approved by the West Virginia University
Institutional Review Board (11901439187A003).

The dental examinations/assessments were conducted by
two dental care providers. Data were extracted from the clinical
records. As these data were from clinical notes written by the
two different providers, and the collection of the data was
for clinical rather than research purposes, the two providers
were not formally calibrated for conducting research. The
records included information from written forms completed
by parents/guardians. Child health information, age, sex, and
insurance information was collected from the forms. Clinical
notes included self-reports by the children (number of times
per day they brushed, flossed, and any exposure to tobacco
smoke in the home), and clinical evaluations/assessments
(existing restorations, current dental caries, pit and fissure
sealants present, pit and fissure sealants needed and placed at
the mobile facility visit, and referrals.

Students, ages 5-18 years, throughout a five-county area of
North-central WV public schools were invited to have dental
evaluations/assessments, oral hygieneinstructions, radiographs
(as needed), prophylaxis, topical fluoride applications, and
dental pit and fissure sealants placed (as needed) during
normal school hours, if they had not had a dental examination
within the previous year. Parents/guardians of all children
in 66 schools were provided information about the service.
The number of children who had received dental care within
the previous year is not known; however, the state of West
Virginia requires all pre-kindergarten, kindergarten, second-
grade, seventh-grade, and twelfth-grade students to have a
dental examination/assessment prior to the school year. The
parents/guardians provided the information whether their
child/children had a dental examination within the previous
twelve months. Parents/guardians provided written consent
for the treatment. If specific dental/medical needs were
determined, letters indicating such needs were provided to
parents/guardians. The parents/guardians were encouraged
to seek a dental home for their child(ren) for follow-up care.
Data were analyzed with SPSS software, version 26 (IBM:
Armonk, NY). Analyses included descriptive statistics and
Fisher exact Chi-square testing by sex.
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Results

A total of 429 students (50.3% male, n=216) were seen
by healthcare providers in the mobile dental facility. All
the participants received oral hygiene instruction, oral
evaluations/assessments, prophylaxis, and topical fluoride
application. More than one-half (n=232, 54.1%) of the
children did not have current dental caries teeth at the time
of evaluation/assessment and 60.8% (n= 261) did not have
any restorations. More than one-quarter (27.8%) had at
least one existing dental pit and fissure sealant. One-half of
the children (n=214, 50.1%) had a need for additional oral/
medical health care and approximately one-third (n=147,
35.7%) were lacking any type of dental insurance coverage.
Overall screening results are shown in Table I.

In the data analyses comparing male and female students
regarding their current dental caries status, no significant
differences were identified between the groups. There were
53.3% of the males (n=105) and 46.7% of the females (n=92)
who had current dental caries (p=.287). Female students
were more likely to need and have pit and fissure sealants
placed during their mobile dental facility visit (n=111, 53.6%)
than male students (n=74, 36.5%) (p=.045). Although not a
focus of this study, older age was significant in analyses for
current caries, a history of existing restorations, the existence
of dental pit and fissure sealants, and the placement of dental
pit and fissure sealants (Table II). In the analysis of insurance
status and current caries, families with Medicaid/CHIP had
children with more current dental caries (n=116, 52.3%) than
families with other insurance or no insurance and with no

insurance (n=17, 39.5%) (p=.019).

Discussion

West Virginia school-aged children who had not had a
dental visit within the previous year and attended a mobile
dental facility at their school were the focus of this study. No
significant statistical difference was found in the two main
aims of the study: the number of males/females presenting to
the mobile dental facility; or, current dental caries incidence.
Similarly, there were no statistical differences identified
in having a history of restorations, existing dental pit and
fissure sealants, needed referrals, self-care by brushing and
flossing, between male and female students. However, there
was a greater need and placement of dental pit and fissure
sealants for female students (n= 111, 53.6%) compared to male
students (n=74, 36.5%) (p=.045). A high level of caries was
also present in the participants of this study, with 45.9% of
children attending the mobile dental facility having current
dental caries.
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Table 1. Sample characteristics and comparison by sex of children,
ages 5-18 years_

Overall Sample Males Females p-value'
Current dental caries 287
Yes 197, 45.9% 105, 53.3% 92, 46.7%
No 232, 54.1% 111, 47.8% 121, 52.2%
Any restoration present 424
Yes 165, 38.5% 89, 53.9% 76, 46.1%
No 261, 60.8% 125, 47.9% 136, 52.1%
Any dental sealant present .827
Yes 115, 27.8% 57, 49.6% 58, 50.4%
No 298, 72.2% 152, 51.0% 146, 49.0%
Dental sealants provided .045
Yes 241, 58.6% 74, 36.5% 111, 53.6%
No 170, 41.4% 96, 46.4% 129, 63.5%
Need for referral® 1.000
Yes 214, 50.1% 107, 50.0% 107, 50.0%
No 213, 49.9% 107, 50.2% 106, 49.8%
Tobacco use in the home .589
Yes 96, 22.5% 49, 51.0% 47, 49.0%
No 35, 8.2% 20, 57.1% 15, 42.9%
Missing 296, 69.3% 146, 49.3% 150, 50.7%
Daily use of floss 451
Yes 20, 4.7% 10, 50.0% 10, 50.0%
No 133, 31.4% 73, 54.9% 69, 45.1%
Missing data 271, 63.9% 130, 48.0% | 141, 52.0%
Brushing twice daily 197
Yes 69, 16.3% 33, 47.8% 36, 52.2%
No 113, 26.7% 65, 67.5% 48, 42.5%
Missing data 242,57.1% 115,47.5% | 127,52.5%
Dental Insurance 453
Medicaid/CHIP 222,53.9% 107, 48.2% 115, 51.8%
Other 43, 10.4% 25, 58.1% 18, 41.9%
None 147, 35.7% 76,51.7% 71, 48.3%
Age categories (in years) .638
<5 38, 8.9% 18, 47.4% 20, 52.6%
>5to <11 220, 51.3% 107, 48.6% 113, 51.4%
>11 to <19 171, 39.9% 91, 53.2% 80, 46.8%

Note: All children attending the mobile dental facility received oral hygiene instructions, a prophylaxis,
topical fluoride application, and any needed dental sealants as part of the services provided.

'Fisher exact Chi-square p-values between male/female and the presented variables.

*“Need for referral” included having a need for restorative care, orthodontic care, oral surgical care,
or medical care.
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A family preference to seek dental
care more for girls than boys, was
not evident in this study. Researchers
showed Appalachian health beliefs/
practices influence health seeking
behavior and are deeply rooted in the
culture. However, gender inequity
in dental care in childhood was not
evident as one of them in this study.
There remains a need to identify and
target the traditional beliefs that do
influence oral health.” For example, ina
qualitative study of young Appalachian
adults receiving recommendations for
oral health behavior, recommendations
were viewed as “excessive.”* It is
important to understand the belief
factors that are in play in families and
cultures to improve oral health.

Although not a focus of the study,
there were interesting results concerning
insurance, for example, 53.9% of
participant families had Medicaid/
CHIP and 35.7% of participant families
had no insurance. The presence of a
financial safety net such as Medicaid/
CHIP is considered a protective
family factor against childhood caries.
However, this was not evident in this
population as families with Medicaid/
CHIP had children with more current
dental caries than families with other
insurance or no insurance. In instituting
the mobile dental facility, the Health
Department made an effective public
health effort in the provision of preventive
dental care to students who previously
did not have such access.

Similar studies

In a study of children ages 2
through 17 years, using the 2016
National Survey of Children’s Health
data, there were no significant
differences in the number of carious
teeth within the previous year, between

7 Similarly, in

males and females.?

another study of U.S. children, ages 6
to 9 years, there was also no significant
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Table II. Characteristics by children’s age (5-18 years)

< i ,y;:rs >5 toil(;oyears >11 ton’s 1/09 years p—_
Current Dental Caries .041
Yes 16, 8.1% 114, 57.9% 67, 34.0%
No 22,9.5% 106, 45.7% 104, 44.8%
Any Restoration present .028
Yes cell size suppressed | cell size suppressed | cell size suppressed
No 30, 11.5% 127, 48.7% 104, 39.8%
Any Dental Sealant present .017
Yes 34, 11.4% 150, 50.3% 114, 38.3%
No cell size suppressed | cell size suppressed | cell size suppressed
Dental Sealants Provided <.005
Yes 11, 4.6% 139, 57.9% 90, 37.5%
No 26, 15.3% 70, 41.2% 74, 43.5%
Need for referral® 0.086
Yes 16,7.5% 121, 56.5% 77, 36.0%
No 22,10.3% 98, 46.0% 93, 43.7%
Tobacco use in the home 776
Yes cell size suppressed | cell size suppressed | cell size suppressed
No cell size suppressed | cell size suppressed | cell size suppressed
Missing 27,9.2% 152, 51.5% 116, 39.3%
Daily use of floss .003
Yes cell size suppressed | cell size suppressed | cell size suppressed
No cell size suppressed | cell size suppressed | cell size suppressed
Missing data 28, 10.3% 144, 53.1% 99, 36.5%
Brushing twice daily .008
Yes cell size suppressed | cell size suppressed | cell size suppressed
No cell size suppressed | cell size suppressed | cell size suppressed
Missing data 27,11.2% 124, 51.2% 91, 37.6%
Dental Insurance .064
Medicaid/CHIP 24,10.8% 122, 55.0% 76, 34.2%
Other cell size suppressed | cell size suppressed | cell size suppressed
None 12, 8,2% 66, 44.9% 69, 46.9%

Note: All children attending the mobile dental facility received oral hygiene instructions, a prophylaxis, topical

fluoride application, and any needed dental sealants as part of the services provided. Rows in which one cell was
below 10 children were suppressed to protect identification.

! Fisher exact Chi-square p-values among ages and the presented variables.

2 “Need for referral” included having a need for restorative care, orthodontic care, oral surgical care, or medical care.
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difference between the sexes
in the prevalence of untreated
caries.”® The researchers in-
dicated that 21.80% of male
children 17.84% of
female children had untreated

and

caries.”® Though no difference
between sexes were noted the
current study and the 2018
Lin, et al. study, there was
a large difference in overall
untreated  caries  between
them.”® A possible rationale
is that the children attending
the

were more likely to have a

mobile dental facility
lower socio-economic status
and resultant dental access
issues than the participants in
the Lin, et al. study.”® Caries
has been shown to be dispro-
portionate in children with
health inequities related to
structural determinants, inter-
mediary determinants and the
nature of the health system.”

In a study of children,
ages 5-15 years in the United
Kingdom, no significant diffe-
rences in untreated dental caries
were found between males and
females; however, deprivation
wasssignificantly associated with
higher occurrences of caries
experience.” The same pattern
was noted in a comparative
study using NHANES data in
which children whose families
had incomes below the poverty
level were more likely to have
dental caries.’® This pattern has
remained consistent over the
20 years of the study despite
the expansion of Medicaid
and other health

programs.”’

insurance
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Dental caries, on a public health level, is manageable with
preventive professional dental care. Although the American
Dental Association policy-makers reported that the majority
of Medicaid-insured children live in close proximity to a
Medicaid-participating dentist,”’ other researchers have in-
dicated that such a result was an overestimate and access to
dental care remains a public health issue.”

Strengths of this study were the large sample size, and
availability of current information concerning caries and
restorations present in children attending the mobile dental
facility. As a secondary data analysis of existing dental charts,
data were limited to the captured information available in
the charts and from the self-reports of the parents/guardians
concerning the child’s health, and length of time since the
last dental visit. This limitation is noted as there is a potential
for parents/guardians without insurance coverage to seek
free care, even if the child had a dental visit within the
previous year. Neither examiner had any formal calibration,
resulting in the possibility for the data to be skewed. Also,
the number of students who were eligible, but did not keep
their appointments, were not available from the secondary
data source.

Future needs

Researchers continue to try to understand caries disparities
to determine where and how limited resources should be
applied. This study has generated relevant questions that
need to be addressed. West Virginia children, from poor or
near-poor households, have access to Medicaid and CHIP
coverage, which includes free dental care. Remuneration to
West Virginia dentists for Medicaid and CHIP is high and
most West Virginia dentists participate and would welcome
these children. West Virginia is adequately covered by dental
office locations throughout the state. Most West Virginia
homes are within a 20-30 minute drive to a dental office.
The mobile dental facility was also conveniently located on
the school campus, and care was free. And yet, attendance to
the mobile dental clinic varied from generally good to poor
attendance. Concerns about access to care due to location of
providers and cost of service do not appear to be the reason
for children not receiving needed care in West Virginia.

A Minnesota mobile dental service program was
successful in increasing utilization and providing dental care
for low-income school children over the fifteen-year period
(2000-2015) of its existence.”® Such programs need time
to be developed, and to become sustainable. The concept is
innovative and deserves long-term commitments to thrive.
The school-based mobile dental clinic program described
in the current study also needs time to develop and obtain
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long-term commitment to become self-funding and fiscally
independent. A mechanism to encourage parents to follow
through with the referrals made during the preventive school
visits is needed. Public health outreach and parental incentives
may be helpful in obtaining the needed care.

The public health vision of the future, is one where dental
caries is largely controlled. A family’s attribute of a protective
sense of coherence (ability to manage tension; cope by
finding solutions, identify and use resources from within and
externally; and be health-promoting) and other psychosocial
correlates are relevant factors in oral health-related behaviors,
including greater tooth brushing frequency, and higher
frequency of dental visits.* There is a need for a caries free
community to be a common cause. Parents/guardians need
to want good oral health for their children, for themselves,
and their community. Future research is needed to address
these important aspects to reach caries-free goals.

Conclusion

Results from this study indicate that sex was not a stati-
stically significant factor in attending a school-based mobile
dental facility nor in the current dental caries incidence among
school-aged children in an underserved area of West Virginia.
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