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ABSTRACT
BACKGROUND: Dental caries is the most common chronic illness for children. Caries can reduce the quality of life, cause
missed classroom hours, and decrease cognition. Strategies to improve children’s oral health must be evidence-based,
developed, and implemented in consultation with communities.

METHODS: A community-academic partnership was formed between East Carolina University School of Dental Medicine and
the Bertie County Public School District to develop and implement a school-based oral health prevention program using the
PRECEDE-PROCEED Model.

RESULTS: The PRECEDE component involved social, epidemiological, environmental, educational, ecological, administrative,
and policy factors that informed the development of the oral health program. The PROCEED component consisted of
implementation and evaluation.

CONCLUSIONS: School-based oral health programs can increase access to care for vulnerable children and improve learning.
The application of the PRECEDE-PROCEED model proved to be a valuable method for developing, implementing, and evaluating
a school-based oral health program.
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Dental caries (cavities) is the most common chronic
illness for children in the United States and

can lead to physical and psychological disabilities
in adulthood.1,2 About 20% of children aged 5
to 11 have untreated caries.3 This disease impacts
a disproportionately high number of racial and
socioeconomic groups, low-income families, and
children from rural communities.2-5 Also, populations
most at risk for oral disease often have the most difficult
time accessing dental care.6 Childhood caries reduce
the quality of life because it affects eating, speaking,
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and learning and can lead to missed classroom
hours and decreased concentration and cognition.7,8

Although dental disease is preventable, dental care is
the most common unmet health need in children.9

Strategies aimed at improving children’s oral health
must be developed and implemented in consultation
with communities, evidence-based, supported by the
community, culturally competent, and sustainable.

A community-academic partnership is a collab-
orative approach that equitably involves academic
and community partners to improve a communities’
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health. This paper describes a community-academic
partnership between East Carolina University School
of Dental Medicine and the Bertie County Public
School District. The partnership was formed to develop
and implement a school-based oral health prevention
program in Bertie County, North Carolina, using the
PRECEDE-PROCEED Model.10

A 7-phase plan based on the PRECEDE-PROCEED
model was used to guide program planning and eval-
uation. The PRECEDE portion of the Model includes
social, epidemiological, behavioral, and environmen-
tal assessments. The PROCEED portion focuses on
program planning, implementation, and evaluation.

PHASE 1: SOCIAL ASSESSMENT

The social assessment defines the problem that is
important to the community and describes commu-
nity demographics. Input was solicited from school
nurses, principals, teachers, administrative staff, and
parents/guardians. They all stated that oral health is
one of the greatest unmet needs of their community.

Bertie County is located in rural eastern North
Carolina, approximately100 miles east of Raleigh,
with 21,000 residents living in 741 square miles.11

The racial and ethnic distribution of students in the
Bertie County School system consists of 61% non-
Hispanic black, 34% non-Hispanic white, and 2%
Hispanic.11 In 2019, the median family income was
$33,143.11 In 2020, the North Carolina Department
of Commerce ranked Bertie County the sixth worse,
out of 100 counties, in terms of economic distress.12

The Health Resources and Services Administration
designates Bertie County as a Health Professions
Shortage Area, a Medically Underserved Community,
and a Dental Health Professions Shortage Area.13

PHASE 2: EPIDEMIOLOGICAL AND ENVIRONMENTAL
ASSESSMENT

National data show that compared with Hispanic
and black children, white children have less untreated
caries and are 50% more likely to have visited a
dentist in the past year.2,14 These differences persist
after controlling for family income and the education
level of the primary parent/guardian. Children in rural
areas experience disproportionately higher rates of
dental caries and low rates of utilization of dental
services compared to their urban counterparts.15

A review of secondary data sources was done to
determine the oral health status of Bertie County
children. The data sources included the results of
oral screening examinations completed by the N.C.
Department of Health and Human Services, Office of
Oral Health, a Community Needs Assessment, and data
from the Centers for Disease Control and Prevention.
Assessments revealed 30.3% of kindergarteners and

6.5% of fifth graders had untreated decay compared to
18.8% and 4.3%, respectively, for statewide averages
over the same period.16,17 Bertie County water systems
are naturally fluoridated, and levels vary across the
county.18 Among the Bertie County residents with
a community water system, 7.6% receive optimally
fluoridated water, and 80% receive water at a level
higher than what is needed to prevent tooth decay.18

The high rate of natural fluoride places very young
children at risk for mild fluorosis, a discoloration that
does not affect the health of the teeth.

A high percentage of children in Bertie County
participate in the federal free or reduced lunch
program.19 Of the 2116 students in the county’s 4
elementary, 1 middle, and 2 high schools for the 2019-
2020 school year, more than 90% participated in the
federal lunch program.20

PHASE 3: EDUCATIONAL AND ECOLOGICAL ASSESSMENT

The educational and ecological assessment identi-
fied the predisposing, enabling, and reinforcing factors
associated with an increased risk of dental disease.
These factors were identified based on parent/guardian
surveys, discussion with community leaders, and a
literature review. Predisposing factors include the
individual’s and parent/guardian’s knowledge, atti-
tudes, beliefs, sociodemographic determinants such as
age, sex, socioeconomic status, health literacy, and
health beliefs. Reinforcing factors are the peer and
social supports that serve as either positive or nega-
tive reinforcement of a behavior. Enabling factors are
the resources available within a community, including
insurance coverage, regular dental care sources, and
transportation means.10

In this study, predisposing factors included the low
median family income of $33,143 in Bertie County
compared to $60,293 in the United States and $52,401
in NC.11 An additional predisposing factor is lower
levels of health literacy often seen in vulnerable
populations.21 The reinforcing and enabling factors
influence the children to the most significant degree
within their environment. More than 95% of children
in Bertie County qualify for free and reduced-price
meals. This federal lunch program is considered a
reinforcing factor that encourages positive behaviors
because the children have access to healthy foods
during the school year. Enabling factors include the
low dentist-to-population ratio of 0.5 dentists to
10,000 residents in Bertie County compared to 6.0
per 10,000 in the United States and 5.1 per 10,000 in
N.C.22,23

PHASE 4: ADMINISTRATIVE AND POLICY ASSESSMENT

This phase addresses the national, state, and local
policies that serve to mitigate untreated dental decay.
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Healthy People 2030 has several objectives to improve
the oral health of children in the United States.24

Objective OH-01: Reduce the proportion of children and
adolescents with lifetime tooth decay experience; Objective
OH-02: Reduce the proportion of children and adolescents
with active and currently untreated tooth decay; Objective
OH-09: Increase the proportion of low-income youth who
have a preventive dental visit; and OH-10: Increase the
proportion of children and adolescents who have received
dental sealants.24 The Centers for Disease Control
and Prevention funds 20 states and 1 territory for
implementing school-based sealant programs.25 The
Community Preventive Services Task Force strongly
recommends using school-based sealant programs to
prevent cavities among children.26

PHASE 5: DEVELOPMENT AND IMPLEMENTATION

Based on the results of the PRECEDE phases,
a culturally appropriate school-based oral health
prevention program was proposed for all elementary
and middle schools in Bertie County. School-based
oral health programs reduce oral health disparities by
increasing access to preventive dental services such as
sealants and fluoride treatment to vulnerable children.
Sealants prevent more than 80% of cavities.27 Fluoride
varnish reduces dental decay by approximately 40%
when applied 2 to 4 times per year.27

Grant funding was used to purchase equipment,
supplies and to hire program staff. The program’s goals
are to: (1) increase children’s access to preventive
oral health services, (2) increase children’s access to
the dentist and a dental home, and (3) identify and
eliminate oral health disparities within Bertie County.

Program staff includes a program director, 2 cali-
brated dentists, 2 public health dental hygienists, and
a dental assistant. The program director provides gen-
eral oversight to the program. The dentists conduct
comprehensive examinations and prescribe preven-
tive treatment to be completed by the hygienists. The
hygienists and assistant provide preventive oral health
services on-site, such as cleanings, radiographs (X-
rays), fluoride varnish, and dental sealants. They also
offer case management and oral health education. All
children at the school, regardless of program enroll-
ment status, receive oral hygiene instructions in the
classroom and are given oral hygiene products, such
as toothbrushes and toothpaste. Group oral hygiene
instructions include videos, interactive games, and
didactic instructions that are grade-level appropriate.
The program bills dental insurances for the services
provided. There are no out-of-pocket expenses for
parents/guardians, regardless of insurance status.

The program uses portable dental equipment set up
in a dedicated, secure space within each school. During
the clinical examination, dentists and staff record the
teeth present, existing sealants, number of decayed

teeth, and note any urgent care needs. Diagnostic
radiographs are completed on most patients at the
discretion of the attending dentist. Approximately
twice a year, most participants will receive a dental
cleaning, a topical fluoride treatment, oral hygiene
instructions, and dental sealants, if indicated. The
program staff works closely with school staff to
minimize interruptions to the classroom activities. The
total amount of time spent outside of the classroom
for each child is approximately 60 minutes.

A report card is sent home with each student to
inform the parent/guardian of the oral examination
findings, the planned procedures, and treatment
recommendations. Children that require treatment
for decay are given the option to have treatment
at an East Carolina University School of Dental
Medicine satellite clinic, approximately 30 miles away,
or another dentist of their choice. The program staff
works with families to resolve barriers that affect access
to dental care, including finances, transportation, and
language barriers, with the ultimate goal to establish a
dental home at the East Carolina University School of
Dental Medicine.

PHASE 6: PROCESS EVALUATION

Process evaluation was continuously used to review
and refine the program. The process evaluation
included record keeping and data collection. A
tracking system was used to document the numbers
of consent forms returned, educational sessions
conducted, carious lesions found, sealants placed,
and type of restorative work done. Data from
parents/guardians and school staff are collected to
assess their satisfaction with the oral health program.

PHASE 7: IMPACT EVALUATION

In the initial 4 months of program implementation,
138 elementary school children were examined.
Approximately 82% of the children were enrolled in
Medicaid, and 35% had active dental decay, with some
having urgent needs such as pain or swelling. We also
assessed parent/guardian perceptions of their child’s
oral health by asking 86 parents/guardians to describe
their child’s oral health as either excellent, very
good, fair, or poor and compared these perceptions
to their child’s clinical oral health status. Sixty
percent of parents/guardians whose child had active
dental disease reported their child’s oral health to be
excellent, very good, or good. Two percent of children
had urgent dental needs, and all parents/guardians of
these children reported their child’s oral health status
as excellent, very good, or good. Of the children with
no active dental disease, 25% of parents/guardians said
their child’s oral health was fair or poor. These findings
suggest that parent/guardian perceptions often do not
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align with a child’s oral health status and that strategies
are needed to improve parent/guardian awareness of
their child’s oral health.

LESSONS LEARNED

The PRECEDE phases of the Model helped empha-
size the importance of determining program goals
and objectives, while the PROCEED phases underlined
the importance of effective program evaluation. The
community-academic partnership achieved positive
outcomes by embracing a joint mission and princi-
ples of understanding and sharing responsibility and
recognition. Facilitating factors included: (1) fostering
and maintaining collaborations within a rural context,
(2) an equitable community-academic partnership, (3)
culturally relevant practices, and (4) emphasis on bi-
directional learning and capacity building. Challenges
faced were communication with parents/guardians,
information gathering, and providing care during
COVID-19.

The oral health program learned the importance
of: (1) cultural competency and motivational inter-
viewing skills are valuable tools to communicate with
parents/guardians; (2) attendance at school events to
answer parent/guardian questions; (3) marketing the
program among schools builds trust; (4) program eval-
uation to meet the needs of the schools, teachers,
parents/guardians, and students; (5) assuring all chil-
dren receive follow-up care; and (6) insurance reim-
bursement, enrollment, and continued strengthening
of the community-academic partnership for program
sustainability.

IMPLICATIONS FOR SCHOOL HEALTH AND EQUITY

School-based oral health programs can signifi-
cantly improve the oral health of vulnerable chil-
dren, improving cognition, reducing missed classroom
hours, and maximizing the ability of a child to reach
their full academic potential. All school districts, espe-
cially those that are rural and have a significant pro-
portion of socioeconomically disadvantaged students,
should consider a school-based oral health program.
School-based oral health programs can be set up in
various ways, including fully equipped mobile vans
or portable equipment set up inside a school. The
needs and resources of a community will help deter-
mine the type of program that is right for a specific
school district. For help in decision making regard-
ing school-based oral health programs, school districts
can:

• Contact the public health department or state Office
of Oral Health to learn how to participate in existing
school-based oral health programs or develop one in
a school.

• Contact the state Office of Oral Health to identify
local mobile dental program providers.

• Contact a local community health center or
university dental school to determine how best to
participate in oral screening programs or how to
advocate for a program if one does not exist.

The COVID-19 pandemic has created special
circumstances related to school-based oral health
programs. Many dental procedures produce aerosols,
which is the primary mechanism of the spread of this
virus. Clinical areas need to have proper filtration,
be isolated from non-clinical areas, and no person
should enter the clinical area without the required
personal protective equipment. Additionally, clinical
staff should make every effort to reduce or eliminate
aerosol-producing procedures. It is important that
clinical staff, and school staff, understand these risks
and take proper precautions to mitigate risks and
maintain a safe environment for students, clinical staff,
and school staff.
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