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ABSTRACT

Dental caries affect 97% of people during their lifetime. A
total of 59% of children aged 12—19 will have at least one
documented cavity. The American Academy of Pediatrics
recommends fluoridated toothpaste to all children starting
at tooth eruption, regardless of caries risk. Besides,
fluoride varnish is recommended for all children every 3—-6
months from tooth emergence until they have a permanent
dental home. This project aimed to increase oral fluoride
varnish application for children starting at 6 months or the
time of tooth eruption up to 3 years of age by at least 50%
over 18 months.

The stakeholders identified were physicians, nurses,
medical assistants and the health information team. We
obtained baseline data about oral health screening and
fluoride varnish from both the clinic sites. The quality
improvement (Ql) project was based on Plan-Do-Study-
Act (PDSA) cycles with a 6-month gap in-between the
three cycles. For the first cycle, all medical staff members
participated in 2-hour knowledge and skills training

on dental caries and current recommendations on

fluoride varnish. PDSA cycle 2 involved having automatic
reminders for providers in electronic medical records.
PDSA cycle 3 planned to have automatic fluoride orders
for the recommended age groups. The QI team analysed
the results after every 6 months, and improvements were
made based on the input from data and medical staff.

The number of patients who had fluoride varnish applied
increased from 14% (n=50) to 55% at the end of PDSA
cycle 3. Administration of the varnish did not affect the
flow of the patients in busy primary care practice. The rate
of improvement was across all the age groups, providers
and in both clinical sites. It is possible to adhere to the oral
fluoride varnish guidelines in a busy primary care practice,
which may help benefit young children who are at risk for
caries.

PROBLEM

Dental caries affects 97% of the world popu-
lation during their lifetime. At least 59% of
children in the age group of 12-19 years will
have one documented cavity. The American
Academy of Pediatrics (AAP) recommends
fluoridated toothpaste to all children starting
at tooth eruption regardless of caries risk. In
addition, the academy recommends fluoride
varnish for all children every 3-6 months
from the age of tooth emergence until they

have a permanent dental home. The Mich-
igan State University College of Human Medi-
cine general paediatric clinic is an academic
practice serving about 4000 children. The
practice serves a diverse population, and
about 60% of the children in it are consid-
ered underserved. The practice has eight
physicians along with support staff, including
nurses and medical assistants. Typically, chil-
dren in the practice have had difficulty estab-
lishing a dental home before 3 years of age.
Fluoride varnish every 3—6 months is an effec-
tive method with which to protect the teeth
from decay. This is especially true for children
of families who face barriers like the inability
to establish a dental home. All our patients
were regularly administered a screening ques-
tionnaire about oral health in which parents
had to answer about behaviours such as night-
time bottle or breast feeding, family history
of tooth decay, brushing twice daily, regular
exposure to sweetened beverages and fluoride
availability in the water. On review of these
questionnaires, most of our patients had two
or more risk factors, which can contribute
to poor oral hygiene, and eventually, tooth
decay. Most children who had risk factors also
belonged to the underserved population who
were prone to having barriers to healthcare
access. To address the problem, we decided
to improve our oral fluoride varnish rates for
all children from age 6 months or from tooth
emergence until 3 years of age. This project
aimed to improve the oral fluoride varnish
application rate for children starting at 6
months of age or at the time of tooth erup-
tion up to 3 years of age by at least 50% over
18 months.

Globally, 2.4 billion adults and 621 million
children are affected by caries, which makes
dental caries one of the most prevalent
chronic conditions for the world population.’
Caries or tooth decay has a significant impact
on children and their families. In multiple
studies, it has been shown that tooth decay
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has a substantial social impact on children concerning
their pain, sleep, social activities, eating and school atten-
dance as well as an emotional impact during childhood.?
In the USA, the prevalence of caries in children aged
2-19 is 43%, and the prevalence of untreated caries in
the same age group is 13%. Though the gaps in the prev-
alence of caries and untreated caries and frequency of
dental visits due to social determinants are narrowing,
there are still some significant differences among race,
ethnicity, income and insurance levels. For example, 39%
of non-Hispanic whites have caries compared with 52%
of Hispanic children. Eleven per cent of Asian children
have untreated caries compared with 17% of non-His-
panic African-American children. Only 34% of children
in a household with an income greater than 300% above
the poverty level experience caries as compared with
51.8% of children with a salary of less than 100% above
the poverty line.” *

The impact of dental disease on the economy is another
factor to consider. In 2010, the WHO estimated $6.5 tril-
lion as of the global health expenditure with dental expen-
diture amounting to 4.6% of this estimate ($298 billion).
High-income countries including North America and
Western Europe contribute 83% of that estimate. Indirect
costs due to productivity loss in 2010 due to dental disease
were estimated to be $144 billion of which 17% was due
to untreated caries.” Multiple studies have shown the
effect of fluoride in preventing and in some cases even
reversing caries. Fluoride toothpaste, fluoride gel and
fluoride varnish have all been shown to avert caries risk
in both permanent and decidual teeth.”® The American
Dental Association (ADA) in its report concluded that
2.26% of fluoride varnish is recommended for all chil-
dren under 6 years of age who have high caries risk.” A
meta-analysis from 2016 showed topical fluoride varnish
was effective in preventing emerging caries lesions.'’

Though most professional organisations, such as the
ADA and the American Academy of Pediatric Dentistry,
recommend targeting children with high caries risk for
fluoride varnish, the AAP recommends the application
of fluoride varnish to all infants and children in primary
care settings at least every 3—6 months starting from tooth
emergence until they have established a dental home."
The AAP also added it as a guideline for well-child visits
for primary care physicians. The US Preventive Services
Task Force recommends applying fluoride varnish by
primary care providers starting at the age of tooth erup-
tion up to 5 years of age.'?

MEASUREMENT

To understand the fluoride varnish rates in our academic
practice, we collected baseline measurement retrospec-
tively by reviewing clinical encounters of 50 randomly
selected patients aged 6 months up to 3 years who had
a well-check visit in the past month prior to the imple-
mentation of the generalised fluoride varnish for all chil-
dren. It was found that about 48 (96%) of the baseline

population were administered the oral health screening
tool to assess their individualised oral risk. All the charts
had documentation of the oral health tool being admin-
istered (scanned as a patient document). The following
parameters were collected to indicate their risk category.
Sixteen (32%) of the patient families had reported no
or occasional access to a dentist. Nineteen of 34 (55%)
patients who have a dental home have been diagnosed
with dental decay or high risk for caries. A third of the
patients had indicated a family history of tooth decay in
a sibling or a parent. A quarter of the baseline popula-
tion families were using night-time feeding with a bottle
for the past 12 months of age. Two (4%) of the baseline
population reported no fluoride in their water source.
Only 7 of 50 (14%) baseline population had a record of at
least one varnish applied in the office. Of those who had
the fluoride applied, only two children had more than
one application recorded. For the quality improvement
(QI) project, the team decided to concentrate mainly
on collecting data on fluoride varnish rates for all chil-
dren from 6 months or tooth emergence up to 3 years of
age because most children above 3 years of age reported
having a permanent dental home. Besides, the largest
payer in the state for the underserved population only
paid for fluoride varnish until 3 years of age.

DESIGN

In an internal review, the results of the baseline measure-
ment were shared with all practice stakeholders including
medical assistants, nurses and physicians. Our practice has
always aimed to follow AAP guidelines. It was clear that we
would have to make a practice-wide change to improve
our oral fluoride varnish rates. Although all providers and
nursing staff agreed on the benefits of such an improve-
ment, concerns were raised on the workflow and the time
commitment for the implementation of fluoride varnish
for all children. The health information team (HIT) was
also included as one of our stakeholders and an office
workflow template was developed.

The nursing staff was to administer the oral health
questionnaire and document the risk factors either in
the chart or on the form itself. The nursing staff was
also to record if the patients already had a permanent
dental home or not. The physicians would review the oral
health questionnaire and counsel parents and children
on proper oral behaviour and then authorise the fluoride
varnish for the appropriate ages. The medical assistants
or the nurses would then apply the fluoride varnish along
with the immunisations for the children at the end of the
visit.

The implementation team met every 6 months to
review the fluoride varnish rates. The physician and clinic
manager in charge answered questions from the clinical
staff about the utility of fluoride varnish, questions about
clinic workflow for the varnish application and billing
questions for the varnish.

2 Sudhanthar S, et al. BMJ Open Quality 2019;8:¢000589. doi:10.1136/bmjog-2018-000589



See online supplementary material for clinic flow
protocol.

STRATEGY

The QI project was based on Plan-Do-Study-Act (PDSA)
cycles with a 6-month gap in-between the cycles. We
aimed to improve the oral fluoride varnish application
rate for all children starting at 6 months of age or at the
time of tooth eruption up to 3 years of age by at least 50%
in 18 months.

PDSA cycle 1

Plan: For the first PDSA cycle, we planned to provide
education about caries prevention in young children
through oral fluoride varnish and skills training on how
to apply the varnish to all the providers.

Implementation: All medical staff (physicians, nurses
and medical assistants) attended a 2-hour knowledge and
skills training on dental caries and current recommenda-
tions on fluoride varnish. This skills training was intended
to improve the application rate by raising awareness
among the clinical staff about dental caries and a tool to
combat the caries risk with the in-office application of the
varnish.

Measurement: We measured the fluoride varnish rates
of 50 well-child visits between the ages of 6 months and
3 years. The measurement was obtained by reviewing
the electronic medical records (EMR) from the wellness
check visits. This cycle increased the fluoride varnish rates
marginally to 21%.

Modifications: Physicians and staff members still had
difficulty implementing the varnish. The transition to a
new EMR and the already busy well-child visits were cited
as significant barriers. The feedback was to implement
an automatic reminder that would help the medical staff
remember to administer the varnish.

PDSA cycle 2
Plan: For the second PDSA cycle, the planning team met
with the health information technology (HIT) team to
request adding automatic reminders for the medical staff
in the EMR.

Implementation: The automatic reminders were added
in the assessment and plan chart section of the EMRs
for specific well-child visits. Thus, when the medical staff
members navigate to that section of the chart, they will
have to respond if the varnish was applied or not and give
a reason if the varnish was not used.

Measurement: The varnish rates measured for 50
children under the specific age groups after this phase
showed moderate improvement compared with cycle 1
at 42%. Physicians appreciated the reminders, though
many continued to skip the reminders, as they were busy
and frequently saw those reminders only as they were
completing the charts after the patients had left.

Modification: The team considered implementing an
easy order set along with the reminders to help medical

staff remember performing the fluoride varnish in the
busy clinic environment.

PDSA cycle 3

Plan: In our third and last PDSA cycle, we incorporated
automatic fluoride varnish orders with the help of the
HIT team with the well-child visits for the recommended
age groups.

Implementation: Automatic orders during the well
checks of specific age groups were combined with the
reminders already added in the PDSA cycle 2. The medical
staff would have to see this order during the administra-
tion of immunisations.

Measurement: The rate of fluoride varnish after the
third cycle reached 55%. Providers acknowledged that it
was easier to administer fluoride varnish as the order for
varnish is included in the order set for specific visits, and
all they had to do was to sign the orders.

Modification: Since the combination of reminders and
automatic orders improved the fluoride varnish rates,
the team decided to continue these implementations as
well as to continue didactic and skills training for all the
medical staff.

RESULTS

Each PDSA cycle was implemented for 6 months, and
the primary outcome was the fluoride varnish rate.
During each of the cycles, there was mild to moderate
improvement of the varnish rate, and 50 patient charts
were analysed individually for the application of fluo-
ride varnish. The project achieved its specific, measur-
able, achievable, relevant and timebound (SMART) aim
in improving the fluoride varnish rate, more specifically
from a baseline rate of 14%-55%, 18 months after the
intervention was implemented. There was a fivefold
increase in the varnish rate in PDSA cycle 3 compared
with the first change. The application of fluoride did
not significantly affect the clinic flow and the number of
patients seen by providers, as inferred from the sched-
ules during the time. The rise in the fluoride varnish rate
occurred across all providers and at both clinic sites.

See figure 1 for the run chart.

Lessons and limitations

We achieved more than the targeted aim for the project
and, as shown in multiple studies, implemented an effec-
tive fluoride varnish programme for busy primary care
practice.”” The practice realised that just administering
the oral health questionnaire and discussing it with
patients does not improve oral health. It has been shown
from the literature that only one in four primary care
physicians thinks that fluoride varnish should be admin-
istered as a part of regular health visits. Two out of three
physicians agreed that the reimbursement for the fluo-
ride is inadequate, and one in five physicians did not want
to implement the fluoride programme in their offices."®
In another study only, half of the paediatricians surveyed
reported they examined the oral cavity of their patients
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Figure 1 lllustration of run chart documenting the three

Plan-Do-Study-Act (PDSA) cycles for the oral fluoride varnish
project.

up to age 3."” Lack of training was reported as one of the
common barriers by most physicians.'®

As suggested in the literature, we decided there were
three critical factors that led to a positive outcome of the
project: (1) understanding the importance of why we
need to do it and its impact on the patients (2) commu-
nications within the medical staff team notably involving
nursing staff and medical assistants in the conversation,
and (3) the logistics.'"® Most physicians understood the
importance of the project and the impact it would have
on our patient population. As an academic practice that
follows the AAP guidelines, all the physician providers
were in favour of this project. The perceived barriers
were time to administer the varnish, clinic flow, reim-
bursement and burden on the clinical staff. When the
team was included in a standardised state-wide training
programme for oral health, most of their perceived fear
about the skills necessary to use oral fluoride varnish was
discussed and resolved. Some of the other factors that
affected the project were the late buy-in from the HIT,
transitioning to a new EMR and acquiring funding for
fluoride varnish. Parental concern, which was a perceived
barrier, did not play a part in the application as none of
the parents refused the fluoride application when the
staff explained the utility of the procedure. Focus groups
of clinic staff reassured the team that the application of
varnish itself did not add a huge burden to their clinical
work and the mean estimated time for the application
was about 60 s. We found that apart from knowledge and
skills, addressing the system barriers can play a signifi-
cant part in the success of a project. When the varnish
was added to a standard set of orders, and a clinic flow
protocol has developed, the physicians and clinic staff
were much more likely to remember to administer the
varnish. We think that this project is generalisable to
all the primary care physicians who see children from
infancy. System barriers may slightly vary, but if these are
identified early, the team can make an immediate impact.

8

Though our project assessed 50 children during the base-
line data and for each of the PDSA cycles, not analysing
the entire patient population under a specific age group
may be a limitation in generalisability.

Even though we were not able to learn if administering
oral fluoride varnish prevents early tooth decay to the
children in our practice due to the timeline of the project,
we have enough data from the literature and academic
guidelines to suggest the same.

CONCLUSION

It is possible to adhere to the oral fluoride varnish guide-
lines for all children under 3 years of age in busy primary
care practice. This will ultimately improve oral health and
prevent dental caries, which have considerable impacts
on the family and regional, national and global economic
burden. The project is being continued, and we have
raised our goal of fluoride varnish for the next 12 months
to 75%. Administering varnish also stresses the impor-
tance of oral hygiene to the parents through discussion
with their care provider. The project is sustainable, as the
practice can be reimbursed for its effort from all insur-
ances.
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