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Guest Editorial

Mental Health Issues in Health

Care Providers

Mental health and burnout have been a growing concern
for health care clinicians for decades, yet it has only been
recently that actionable steps have been taken to address the
omnipresent elephant in the room. In 2017, the National
Academy of Medicine (NAM) created the Clinician Well-
being Collaborative as response to epidemic levels of mental
health issues including burnout, depression and suicide being
experienced by clinicians across all health care disicplines.'”
In 2014 it was suggested that the much-celebrated Triple Aim
of health care could not be successful without a fourth aim
that included improving the work life of clinicians and staff.?
Why, after so many decades is it still somewhat of a novel
concept that those providing care need care and support for
their own wellness? More importantly, why is there so little
in the literature regarding wellness and burnout among oral
health providers?

Perhaps more important than the lack of research on the
mental health and well-being of oral health providers, is the
lack of attention given to the mental health and well-being
of women in the oral health care professions, particularly in
dental hygiene. While the number of men in dental hygiene
has been slowly increasing, the vast majority of clinicians
and educators are women. Without fail, the literature in
other health disciplines points to women suffering more from
burnout and depression regardless of their professional role.
Health care providers and educators who are women with
children are more likely to suffer burnout and depression, yet
we as a profession have not adequately addressed this issue. It
is not just a problem for dental hygiene in the United States.
Our dental hygiene colleagues in Canada have brought the
subject into the open and have already begun addressing
these concerns head on. It’s time we do the same.

The Journal of Dental Hygiene

Danielle Rullj,
RDH, MS, DHSc

Iam not implying that there is no joy or resilience in dental
hygiene. On the contrary, there is much to be celebrated in our
profession! In what other health profession do most patients
leave with smiles on their faces, looking forward to their
next appointment? Generally, we receive personal fulfillment
from delivering personalized patient care, a reason many
of us chose this profession. However, no one knows better
than we do how physically and mentally demanding the
profession actually is. We must present ourselves as sunny,
smiling providers of oral health care to anywhere from eight
to sixteen patients a day. And for many of us, we are expected
to do so while being hungry and desperately needing to use
the restroom. Some of us keep on smiling, while suffering
with musculoskeletal pain. We hear distressing information
from our patients or need to have difficult conversations with
them. Some of us experience pressures about production.
Many dental hygienists are the main breadwinners for
their family. Missing work due to illness or childcare can
put an enormous amount of mental and financial stress on
clinicians. We may also receive unwanted attention from our
patients or even our employers. The accumulation of these
stressors can take a significant, but silent toll on our mental

health and wellbeing.

If there is anything positive to be said about the COVID-19
pandemic, it is that the mental health crisis in dentistry and
dental hygiene was brought fully into focus. We could no
longer remain unaware of the problem, and it swiftly gained
significant attention. Gurenlian et al., found that COVID-19
has led to an 8% decrease in dental hygiene employment,
with childcare issues noted as one of the drivers for leaving
the workforce.” Again, as a predominately female profession,

this should not have been a surprise, yet it underscores how
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the pandemic exacerbated the already existing contributors
to poor mental health and burnout. Personal safety was also
a concern. What if we brought the virus home to our loved
ones? What if we got sick? What about the physical and mental
tolls the increased levels of PPE had on providers? Headaches
and exhaustion were common daily side effects and being

physically unwell began to impact mental wellbeing.

Dental hygiene educators were particularly impacted by
the pandemic with high levels of burnout’ Ever-changing
protocols, challenges in sourcing PPE, supporting student
learning when patient care was shut down, all while juggling
their own families and responsibilities, took a significant toll on
the mental health of our educators. Both faculty and students
mourned the loss of community that we all know is an integral
part of dental hygiene education. Our educators were thrust
into unknown roles they were not prepared to take on as the
pandemic took a toll on the mental health and wellbeing of
their students. Students in turn, did not have access to internet
or computers, had family illnesses and deaths, and encountered
food and housing insecurities. During the days of isolation,
the faculty were their support lifeline. But, who supported the
faculty’s mental health and wellbeing?

Healthy work environments do not happen by chance.
We can no longer be complacent about mental health,
anxiety and burnout in the dental hygiene profession. The
COVID-19 pandemic has given momentum to dismantling
the stigmas and taboos surrounding the mental health status
of all health care providers. It is time to seize the opportunity
and join with our dental colleagues and the other health
professions to address mental health and wellbeing head-on.
Our professional colleagues, our students, and our patients

are counting on us.

Danielle Rulli, RDH, MS, DHSc is a member of the
Journal of Dental Hygiene Editorial Advisory Board and a
clinical associate professor and Director, Graduate Dental

The Journal of Dental Hygiene

Hygiene Program, Department of Periodontics and Oral
Medicine, University of Michigan School of Dentistry, Ann
Arbor, MI, USA. Dr. Rulli continues to practice dental
hygiene as a member of the Department of Periodontics
and Oral Medicine's faculty practice and has published on
burnout in dental hygiene education.
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Guest Commentary

Worried Sick: Anxiety, depression, and the impact on

dental health care workers

Maria L. Geisinger, DDS, MS; Stacey L. Dershewitz, JD, PsyD

“Given the severe impacts of mental health disorders on dental
health care workers and the potential for related maladaptive
behaviors, dental health care workers must evaluate the impact
of such disorders on the dental community and patients.”

Dental health care workers (DHCWs) encounter myriad
stressors in their day-to-day work including financial pressures,
tightly booked schedules, paperwork demands, practice
management issues, reimbursement concerns, uncooperative
patients, and physical demands inherent to oral health care
delivery."? These pressures are often accompanied by personal
characteristics, such as perfectionism and prioritization of
others” needs, leaving DHCWSs vulnerable to distress, mental
health disorders, and burnout.’ This stress endemic,*> owing to
prolonged exposure to internal and external stressors, can take a
heavy physical and emotional toll on DHCWs.

Studies suggest that the COVID-19 pandemic has

68 Given the severe

exacerbated mental health disorders.
impacts of mental health disorders on DHCWs and the
potential for related maladaptive behaviors, DHCWs must
evaluate the impact of such disorders on the dental community
and patients, explore methods to improve recognition of
mental health disorders, and implement protocols for enhanced

communication, prevention, screening, and referral.
Understanding Mental Health

Stress is the reaction of the brain and body to a demand.
Stresscan push ustolearn and grow personally or professionally
or become the impetus for making beneficial changes in
our lives.” But there are negative impacts to prolonged or
unusually intense stress. Distress is characterized by low mood,
difficulty relaxing, and subjective feelings of being tense.
If left untreated, distress can progress and impair physical
well-being and personal and professional functioning.’ Both
distress and depression have been associated with decreased
function of the limbic system and prefrontal cortex as well as
systemic vascular inflammation and elevated serum cytokine
levels.'*" Furthermore, anxiety and depression often overlap;
20% through 70% of patients with depression also meet the
lifetime criteria for an anxiety disorder, and anxiety disorders

The Journal of Dental Hygiene

have been implicated in the underlying etiology of depression
in many cases.”””® The interaction of stress and anxiety
suggests a bidirectional relationship; psychological stress can
lead to depression in susceptible people, and depression may
exacerbate anxiety disorders and stress.

Signs and symptoms of depression and anxiety include
the following:'

*  Excessive worry

e Distress or impairment in social, occupational, or
other important areas of functioning

*  Feeling restless
*  Fatigue or sleep disturbances
* Difficulty concentrating

Significant changes to mood (irritability,
decreased enjoyment)

e Somatic pain

*  Suicidal thoughts or thoughts about death and injury

Recognition of Mental Health Disorders in the
Dental Office

Given the prevalence and potential impact of anxiety and
depression, increasing awareness of the signs of these mental
health disorders among DHCWs is imperative. Readily
available tools that can allow DHCWs to screen people
for anxiety and depression can be used easily, and in-ofhice
screening may be beneficial for both patients and providers,
particularly in light of reports that oral health is affected
adversely in people with mental illness.”>" It is also critically
important that DHCWs look inward and identify potential
signs and symptoms of mental health disorders within the
profession, promote healthy work environments, and reduce
the impact of stress on the profession.

Anxiety and depression symptoms have differed between
dentists and dental hygienists throughout the pandemic,
independent of other factors, including sex, type of practice,
time in practice, and geographic area. Differences may be related
to diverse information sources and messaging targeted at these

6 Vol. 96 ¢ No. 4 ¢ August 2022
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different groups, particularly on social media, which underscores
the need for open communication among the dental team and
cohesive and effective messaging for DHCWSs.!®

Impact of Stress on Personal and Professional Functioning:
The Stress-Distress-Burnout Continuum

DHCWs experience common societal stressors and
occupation-specific stressors, both of which have been
compounded by the ongoing pandemic. Chronic unresolved
stress in DHCWs can erode well-being and lead to feelings of
distress, leading to long-term stress and burnout. A significant
number of dental hygienists reported that COVID-19 was an
impetus for permanently exiting the profession,"” which may
be related to distress.

If left untreated, distress can progress and impair personal
and professional functioning. Physical and emotional health may
suffer, including negative impact on immune, cardiovascular,
digestive, attentional, and reproductive systems. Mood
disorders, such as anxiety and depressive disorders, may develop
and DHCWs may experience difficulties in relationships and
interpersonal functioning.*® Furthermore, DHCWs under
distress may show impaired professional functioning. 22
Professional burnout may develop, characterized by physical
or emotional exhaustion, negative or indifferent attitudes, and
feelings of personal and professional dissatisfaction.’?*

Call to Action

As members of the dental profession, we are committed
to improving the oral and overall health of our patients and
communities. As such, improved awareness regarding the
prevalence of mental health disorders, the risk factors for such
disorders, and their potential oral manifestations is critical
to our mission. Furthermore, as health care professionals,
it is also important that we acknowledge that our mental
health affects our ability to care for others optimally. Thus,
creating professional environments that allow for open
communication about mental health among members of
the dental team can reduce the stigma around mental health
diagnoses and treatment for DHCWs. Experiencing stress,
anxiety, and depression as a DHCW can be an isolating
experience, and we cannot dismiss those who exhibit severe
signs of anxiety and depression as outliers. However, it is
apparent that suboptimal mental health is common among
DHCWs and can be affected by external forces, such as the
COVID-19 pandemic. Adoption of the following concrete
steps is suggested to improve identification and prevention
of mental health disorders for DHCWs and reduce stigmas
associated with seeking mental health care: 1) beginning in
training programs, instruction to recognize the signs and
symptoms of stress, distress, and burnout; 2) greater focus on

The Journal of Dental Hygiene

developing and monitoring self-care plans for DHCWs; 3)
ongoing continuing education offerings focused on DHCW
self-care; 4) peer support programs to discuss self-care and
mental health care; 5) easily accessible information through
local, state, and national dental organizations to connect with
mental health care providers; 6) systematic efforts to elucidate
treatment barriers among DHCWs.

Conclusions

The COVID-19 pandemic has highlighted the importance
of both physical and mental well-being of health care
providers and the workplace stressors that seriously can affect
mental health among DHCWSs. The current environment
should serve as a call to action to improve support for mental
health among all members of the dental team.
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Research

United States Dental Health Care Workers’ Mental Health
During the COVID-19 Pandemic

Laura A. Eldridge, MS; Cameron G. Estrich, MPH, PhD; JoAnn R. Gurenlian, RDH, MS, PhD, AFAAOM;
Ann Battrell, MSDH; Ann Lynch, BA; Marko Vujicic, PhDj; Rachel Morrissey, MA;
Stacey Dershewitz, JD, PsyD; Maria L. Geisinger, DDS, MS; Marcelo W.B. Araujo, DDS, MS, PhD

Abstract

Background: This study was designed to assess the prevalence of anxiety and depression symptoms and understand factors
influencing mental health among dental health care workers (DHCWs) during the COVID-19 pandemic.

Methods: Beginning in June 2020, 8,902 DHCWs participated monthly in an anonymous longitudinal, web-based survey
(response rate, 6.7%). The Patient Health Questionnaire-4 was used to estimate rates of anxiety and depression symptoms.
Changes in mental health over time and differences by demographic and practice characteristics, COVID-19 community
transmission level, and COVID-19 vaccination status were tested using 2 tests and multilevel multivariable logistic regression.

Results: Anxiety symptom rates peaked in November 2020 (28% of dental hygienists, 17% of dentists) and declined to 12%
for both professions in May 2021. Depression symptom rates were highest in December 2020 (17% of dental hygienists,
10% of dentists) and declined to 8% in May 2021. Controlling for gender, age, race or ethnicity, and COVID-19 community
transmission level, the authors found that dentists had significantly lower odds of anxiety symptoms (adjusted odds ratio
[aOR], 0.82; 95% CI, 0.70 to 0.95) and depression symptoms (aOR, 0.79; 95% CI, 0.67 to 0.93) than dental hygienists.
Compared with vaccinated respondents, those who were unvaccinated but planning on getting vaccinated had significantly
higher rates of anxiety (aOR, 1.57; 95% CI, 1.08 to 2.30) and depression (aOR, 1.57; 95% CI, 1.07 to 2.29) symptoms.

Conclusions: DHCWSs' mental health fluctuated during the pandemic. Anxiety and depression in DHCWs were associated
with demographic and professional characteristics as well as perceived risk of COVID-19.

Practical Implications: Mental health support should be made available for DHCWs.
This clinical trial was registered at Clinical Trials.gov. The registration numbers are NCT04423770 and NCT04542915.

Introduction

On March 11, 2020, the World Health Organization
declared a pandemic of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the causative virus for
COVID-19.! Health care delivery of all types was disrupted
during this pandemic, and it was hypothesized that dental
health care workers (DHCWs) were at particularly high
risk of contracting COVID-19, because SARS-CoV-2 is
transmitted primarily via close person-to-person airborne
transmission. In addition to working directly with patients,
DHCWs also are exposed to aerosolized oral fluids, including
blood and saliva, which also can contain SARS-CoV-2.23
In response to this perceived risk, on March 16, 2020, the
American Dental Association (ADA) and the American
Dental Hygienists’ Association (ADHA) recommended that

The Journal of Dental Hygiene

DHCWs in the United States (US) should postpone elective
dental procedures and focus on urgent and emergent oral
health care.* Shortly thereafter, a national poll of dental
practices found that 19% of private practices were closed to
all patients and 76% were open only to emergency patients.’
Dental practices in the US began reopening in May 2020.
Thus, from June 2020 through June 2021, more than 90%
of practices were back to providing elective care, and at least
33% were open at normal business levels.’

Concern and uncertainty during the COVID-19
pandemic have led to increased mental health concerns
worldwide. In June 2020, it was reported that 25.5% of US
adults experienced symptoms consistent with an anxiety
disorder and 24.3% with a depressive disorder.® These rates
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increased over time, with 41.5% of adults reporting symptoms
of anxiety or depression in February 2021.7 Compared with the
general public, health care workers may be at increased risk
of COVID-19 exposure and may witness more instances of
COVID-19 morbidity and mortality; previous research has
reported heightened rates of mental health problems among
health care workers during the COVID-19 pandemic.®’
Dental health care workers work in close proximity with
patients who cannot, by nature of the care provided, wear
face coverings or other personal protective equipment (PPE).
These work-related activities may present a heightened sense
of exposure and infection risk. Furthermore, the uncertainty
that DHCWs experienced during a period of rapidly changing
practice situations with shifting infection prevention and
control policies may have affected their mental health. At least
80% of dentists surveyed outside the US felt anxious owing
to concerns about COVID-19 infection, with additional
concerns about their professional futures."”!! Meanwhile,
research including dentists in the United Kingdom (UK)
found that 71% had anxiety-related symptoms and 60%
had depression-related symptoms.”?> A multinational survey
identified 49.1% of dental auxiliary staff members compared
with 29.3% of dentists had symptoms of at least moderate
anxiety.”” In Germany, 25.2% of dental nurses and 18.2%
of dentists had symptoms of at least moderate anxiety, and
31.1% of dental nurses and 28.9% of dentists had symptoms
of at least moderate depression.'*!®

There is a gap in the existing literature on prevalence of
anxiety and depression symptoms in DHCWs in the US prior
to the COVID-19 pandemic, preventing the comparison of
mental health status both before and during the pandemic.
The purpose of this study was to assess the prevalence of
anxiety and depression symptoms and understand factors
influencing mental health among DHCWs in the US
during the COVID-19 pandemic. Of particular interest was
determining whether mental health changed over the course
of the pandemic, and if so, at which times. Furthermore, this
investigation also tested the associations of demographic or
professional characteristics, level of COVID-19 community
transmission, and COVID-19 vaccination status with the
mental health of DHCWs.

Methods

This clinical trial was registered at ClinicalTrials.gov;
registration numbers NCT04423770 and NCT04542915.
An anonymous web-based survey (Qualtrics XM Platform;
Qualtrics, Provo, UT, USA) was administered monthly to a
cohort of dentists beginning June 8, 2020, and a cohort of dental
hygienists beginning September 29, 2020. Dentists were eligible
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to participate if they held a license to practice dentistry in the
United States, were at least 18 years old, were in private practice
or public health, and indicated a willingness to participate in the
previous ADA-generated survey’ related to COVID-19. Dental
hygienists were eligible to participate if they were licensed as a
dental hygienist in the US, were at least 18 years old, and were
employed as a dental hygienist as of March 1, 2020. The research
protocols and surveys were approved by the ADA Institutional
Review Board. Potential respondents read and signed an
electronic informed consent before responding to the survey.
Further details of the study population and questionnaires are
described in previous articles.!®”

The survey included questions about respondents’ gender,
race or ethnicity, age, geographic location, dental practice
type, dental practice setting, infection prevention and control
practices while practicing dentistry, COVID-19 vaccination
statuses, and COVID-19 tests or diagnoses. Dental hygienists
were not surveyed about the specifics of the dental specialty
in which they were employed, so comparisons were limited to
general dentistry compared with those working in any dental
specialty practice. The survey included the validated Patient
Health Questionnaire-4"* (PHQ-4) to screen respondents for
symptoms of depression (using Patient Health Questionnaire-2'?)
or anxiety symptoms (using Generalized Anxiety Disorder-2").
Scores of 3 or greater on the Patient Health Questionnaire-2
indicate depressive disorder symptoms and have 83% sensitivity
and 92% specificity for major depression.?’ Scores of 3 or greater
on Generalized Anxiety Disorder-2 indicate anxiety disorder
symptoms, with 86% sensitivity and 83% specificity for
generalized anxiety disorder and greater than 50% sensitivity
and specificity for panic disorder, social anxiety disorder,
posttraumatic stress disorder, or any anxiety disorder.”! In both
cases, higher scores are indications for further mental health
evaluation rather than a definitive diagnosis.” To test whether
COVID-19 risk was positively correlated with mental health
concerns, the COVID-19 case rate per 100,000 people in each
US state and territory was obtained from the Centers for Disease
Control and Prevention (CDC) for the 7 days before each survey
and categorized the level of community transmission using
the CDC'’s criteria: low to moderate (<50 cases per 100,000),
substantial (50-99.99 cases per 100,000), and high (=100 cases
per 100,000) levels of community transmission.?? Initial
analysis indicated no statistically significant difference in rates
of anxiety or depression symptoms between low to moderate
or substantial levels of community transmission, therefore
these categories were combined into a single category before
defining a regression model. Furthermore, the rates of anxiety
and depression symptoms in DHCWs who reported at least
one dose of COVID-19 vaccine were contrasted with the rates
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in unvaccinated DHCWs. Vaccination status was
added to the survey as of February 1, 2021, however
it was modeled separately to avoid constricting the
periods of the other regression models.

Statistical software (SAS, Version 9.4; SAS
Institute, Cary, NC, USA) was used for the statistical
analysis. Statistical significance was set at alpha of .05
and X* tests were used to test associations between
respondent characteristics and anxiety or depression
symptoms. To achieve sufficient power to estimate the
effect of time on mental health, consecutive months
were grouped with similar rates of depression and
anxiety symptoms, creating 4 periods of 3 months
each. Multivariable multilevel logistic regression
models were used to estimate odds of mental health
symptoms, with survey results nested within each
respondent to account for the same respondents
answering surveys over time. To evaluate whether
mental health significantly differed by dental
profession type, models were restricted to the ages (>
26 years) and months (September 2020-May 2021)
for which data were available from both dentists
and dental hygienists. No interaction term between
independent variables was significant in regression
models. Multivariable regression models using
purposeful model selection were used. Respondents
were allowed to skip questions; over the year of this
study, 4.4% (n=1,465) of the observations lacked data
on the PHQ-4. There was no pattern in missing PHQ-
4 data (all regression models, p>.05), indicating the
data were missing at random. Under that assumption,
available case analysis was used.

Results

The survey response rate was 6.7%. Survey
respondents’ mean (standard deviation) age was 47.2
(12.8) years. Dental hygienists’ ages ranged from 18
through 77 years, and dentist respondent ages ranged
from 26 through 84 years. The sample was 15.6%
(n=1,386) male and 76.2% (n=6,781) female (Table
I). By profession, 59.9% (n=1,316) of the dentists
were men and 38.9% (n=854) were women, and 1.0%
(n=70) of the dental hygienists were men and 88.4%
(n=5,927) were women. Most of the sample was non-
Hispanic White (70.2%), n=6,249), with 4.1% (n=366)
describing themselves as non-Hispanic Asian, 4.8%
(n=428) as Hispanic, 1.7% (n=147) as non-Hispanic
Black, and 4.8% (n=427) as another race or ethnicity.
Most respondents worked in general dentistry (57.2%,
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n=5,095), however all dental specialties were represented in the sample.
Most respondents worked in a private practice dental setting (71.0%,
n=6,318), while the remainder worked in a public health dental setting.
The 8,902 respondents could be surveyed up to 12 times, for a total of
33,197 observations.

Overall, rates of anxiety and depression symptoms varied over
time and were higher for anxiety than depression (Figure 1). Rates of
anxiety symptoms were highest in November and December 2020.
Rates declined over the study period for both professional types,

Table I. Sample demographics (n= 8,902)

Characteristic | Dentists* n(%) | Dental hygienists™ n(%)
Gender
Male 1,316 (59.9) 70 (1.0)
Female 854 (38.9) 5,927 (88.4)
Other 14 (0.6) 47 (0.7)
Missing data 12 (0.6) 662 (9.9)
Age Group, Y
18-25 0 (0.0) 194 (2.9)
26-39 305 (13.9) 2,138 (31.9)
40-65 1,454 (66.2) 3,421 (51.0)
>66 272 (12.4) 186 (2.8)
Missing data 165 (7.5) 767 (11.4)
Race or Ethnicity
Non-Hispanic White 1,752 (79.7) 4,497 (67.1)
Non-Hispanic Asian 163 (7.4) 203 (3.0)
Hispanic 105 (4.8) 323 (4.8)
Non-Hispanic Black 24 (1.1) 123 (1.8)
Other 126 (5.7) 301 (4.5)
Missing data 26 (1.3) 1,259 (18.8)
Primary Practice Type
General dentistry™ 1,819 (82.8) 3,276 (48.9)
Specialty 351 (16.0) 943 (14.1)
Missing data 26 (1.3) 2,487 (37.1)
Primary Practice Setting
Private™ 2,099 (95.5) 4,219 (62.9)
Public 80 (3.6) 213 (3.2)
Missing data 17 (0.8) 2,274 (33.9)
COVID-19 Vaccination Status
Fully vaccinated™ 1,402 (63.8) 2,015 (30.1)
1 vaccine dose 56 (2.6) 199 (3.0)
Not vaccinated 103 (4.7) 664 (9.9)
Missing data 635 (28.9) 3,828 (57.1)
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"n=2,196; 24.7% of total responses
“n =6,706; 75.3% of total responses
" Percentages do not add up to 100 due to rounding
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Figure 1. Anxiety (A) and depression (B) symptoms by dental
profession from June 8, 2020, through May 24, 2021
(n = 8,902; dentists = 2,196; dental hygienists = 6,706).

0% 284
2517

274
25%

211

n
S
53

AT
177 136 137 B
160 148 167 160 124
T2 X

10% : —
’ 104 103 q02 18

-
o
B

% with anxiety symptoms
o
>

5%

0%

N N N N N N D N W N N\ N
¥ & oV N U 2 ¢ W NN
R\ q}"z\ 5@" N (é\ AN N ,\g\?‘ b\'\g’ 6\'\?‘
Date survey administered
A Dental hygienists Dentists
30%
(7]
£ 25%
L
o
E 20% 173
2 160 159
S 13.3
® 15%
§ ) 125 124 43
£ 10% — R -
£ 8.9 9.2 9.9 88
S, 00 84 8.1 B 83 81
=2 : : 6.8 6.2
0%
N N N N N N D N W N N N
¥ v N\ N AR\ A N\ N\ 3
PR R S C R S\ NP I Gl

Date survey administered

B Dental hygienists Dentists

with a rebound increase in anxiety symptom rates observed for
dentists in May 2021. At the end of the reporting period, rates were
similar for dentists (11.8%) and dental hygienists (12.4%) (Figure
1). As with anxiety symptoms, dental hygienists had higher rates
of depression symptoms than dentists at each surveyed time point
(Figure 1). Depression symptom rates were highest in December
2020. Dental hygienists’ depression rates declined thereafter,
whereas the rates for dentists remained relatively steady, resulting in
relatively similar rates for both groups at the end of the study period
(Figure 1). Over the course of the entire survey, 17.7% of DHCW's
reported anxiety symptoms, 10.7% reported depression symptoms,
and 8.3% reported symptoms of both.

Rates of anxiety symptoms differed significantly by gender, age
group, race or ethnicity, primary practice type,and DHCW professional
role (x* Ps<.05) (Table II). Most demographic and professional groups
experienced heightened rates of anxiety symptoms from September
through December 2020 (Table II). The highest rates of anxiety and
depression symptoms in non-Hispanic Black DHCWs occurred from
March through May 2021 (Table II). Similarly, although all other age
groups experienced the highest rates of depression symptoms from
September through December 2020, DHCWs aged 18 through 25
years also reported a high rate of depression symptoms from March
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through May 2021 (Table II). There were also significant
differences in depression symptom rates by gender, age
group, and professional role (Table II).

Even when controlling for gender, age group, race
or ethnicity, period, and COVID-19 community
transmission level, dentists had statistically significantly
lower odds of anxiety and depression symptoms
than dental hygienists (Tables III and IV). There was
evidence of multicollinearity between COVID-19
community transmission level and period (condition
index of 21.1, much larger than the eigenvalue of 0.01),
and were modeled separately (Tables III and IV). In
multivariable models, dental practice type and practice
setting were not associated statistically significantly
with anxiety or depression symptoms and were
excluded them from the final models (Tables III and
IV). Compared with August through December 2020,
DHCWs had significantly lower odds of anxiety and
depression symptoms in all subsequent months (Tables
II and IV). DHCWs living in states and during
periods with high levels of COVID-19 community
transmission had significantly higher odds of anxiety
(adjusted odds ratio [aOR], 1.37; 95% CI, 1.21 to 1.55)
and depression (aOR, 1.25; 95% CI, 1.09 to 1.44)

symptoms than those living with lower transmission.

From January through March 2021, DHCWs
who were unvaccinated but intended to be vaccinated
experienced significantly higher rates of anxiety (20.6%)
and depression (14.0%) symptoms than DHCWs
who were partially vaccinated (14.9% anxiety, 9.2%
depression) or fully vaccinated (14.1% anxiety, 9.2%
depression) or those who did not intend to be vaccinated
(12.6% anxiety, 11.3% depression) (p<.05). Controlling
for gender, age group, primary practice type, primary
practice setting, professional role, and either period or
COVID-19 community transmission level, DHCWs
who were planning to be vaccinated but were not yet
vaccinated had significantly increased odds of anxiety
symptoms (aOR including period, 1.73 [95% CI, 1.22
to 2.46]; a OR including COVID-19 transmission level,
1.71 [95% CI, 1.20 to 2.44]) than DHCWs who had
received at least 1 dose of COVID-19 vaccine. Similarly,
controlling for gender, age group, primary practice
type, primary practice setting, professional role, and
either period or COVID-19 community transmission
level, those who were planning to be vaccinated but
were not yet vaccinated had significantly increased odds
of depression symptoms (aOR including period, 1.57
[95% CI, 1.08 to 2.30]; aOR including COVID-19
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Table II. Proportion of sample with anxiety and depression symptoms (n=8,902)

Pl X2 p-value
Characteristic Anxiety sym[.)toms for anxiety Depression syl'nptoms for .
per survey period (%) per survey period (%) depression
symptoms
symptoms
6/8/20- | 9/29/20- 1/4/21- | 3/28/21- 6/8/20- | 9/29/20- 1/4/21- | 3/28/21-
8/31/20 12/7/20 3/1/21 5/24/21 8/31/20 12/7/20 3/1/21 5/24/21
Gender
Male 13.4 12.4 10.6 8.8 6.9 7.5 6.3 6.8
Female 23.8 25.7 18.2 13.5 <.0001 10.9 15.4 12.1 9.5 <.0001
Other 7.1 17.7 12.5 20.0 0.0 15.9 9.4 4.0
Age Group, Y
18-25 NA” 30.9 20.0 17.7 NA 25.7 13.3 23.5
26-39 24.6 28.5 21.8 15.6 11.7 17.7 14.9 10.8
<.0001 <.0001
40-65 17.3 21.1 15.0 11.8 8.5 12.3 9.5 8.5
>66 10.3 11.5 9.7 7.4 5.3 6.6 6.5 6.0
Race and Ethnicity
Non-Hispanic
. 17.1 22.3 15.4 12.3 8.3 13.2 9.9 8.7
White
Non-Hispanic |, 18.6 10.9 8.5 7.3 11.8 8.0 6.4
Asian
Hispanic 19.3 23.2 15.8 8.6 <0001 5.4 15.0 13.0 7.1 <0001
Non-Hispanic |5 ¢ 13.9 115 15.1 9.1 8.9 4.4 11.4
Black
Other 25.3 30.9 25.4 16.4 14.7 21.0 16.4 12.8
Primary Practice Type
General 17.2 212 15.2 113 8.4 13.0 10.1 8.1
dentistry <.0001 27
Specialty 18.2 23.6 13.3 10.9 8.6 13.7 7.5 8.3
Primary Practice Setting
Private 17.0 21.7 15.0 11.3 99 8.3 13.1 9.8 8.2 &
Public 27.0 23.2 15.1 13.1 . 12.2 13.2 8.8 7.5 .
Professional Role
Ee‘?ml. NA 26.5 19.0 13.2 NA 16.1 12.8 9.8
ygienist <.0001 <.0001
Dentist 17.4 15.7 12.4 10.8 8.5 9.1 7.7 7.5
COVID-19 Vaccination Status
Fully NR" NR 14.1 14.2 NR NR 9.2 10.1
vaccinated
1 dose NR NR 14.9 16.8 NR NR 9.2 9.1
: <.0001 047
Planning tobe |\ NR 20.6 14.0 NR NR 14.0 8.9
vaccinated
Unvaccinated NR NR 12.6 9.9 NR NR 11.3 6.5

"NA: not applicable ~ "NR: not recorded
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transmission level, 1.57 [95% CI, 1.07 to 2.29]) than fully or
partially vaccinated DHCWs.

Discussion

Despite expectations that DHCWs would experience
heightened mental health problems owing to COVID-19
occupational infection concerns, in this investigation, at every
time point their rates of anxiety and depression symptoms

were lower than in the reported rates in the overall US adult
population.”??* As in the general population of US adults,
rates of mental health concerns increased in fall and early
winter 20207 and then improved in spring 2021.%

Similar to previous reports both before and during the
COVID-19 pandemic,”* rates of anxiety and depression
symptoms were lowest in the oldest age groups. As has
also been commonly found in other studies,”**» women

Table IV. Odds of depression symptoms in dental health care workers, September 28, 2020 - June 2, 2021 (n=7,534)"

OR (95% CI) OR (95% CI)
.. Adjusting for
Characteristic OR (95% CI) p-value oo idlhuisctsmgrf:}z ional p-value | 4.0 graphics, professional p-value
rol&f a.tll)d su;\?ey period w3 a.nd C.O MEAL)
transmission level
Gender
Male [Reference] <.0001 [Reference] <.0001 [Reference] <.0001
Female 2.67 (2.21 t0 3.24) | <.0001 1.55 (1.30 to 1.84) <.0001 1.56 (1.30 to 1.85) <.0001
Age Group, Y
26-39 1.92 (1.61 t0 2.28) | <.0001 1.25 (1.07 to 1.47) .01 1.27 (1.09 to 1.49) <.0001
40-65 [Reference] <.0001 [Reference] <.0001 [Reference] <.0001
>66 0.53 (0.37 t0 0.75) | <.0001 0.81 (0.62 to 1.04) .10 0.81 (0.62 to 1.04) .10
Race and Ethnicity
Non-Hispanic White [Reference] .01 [Reference] <.0001 [Reference] <.0001
Non-Hispanic Asian | 0.77 (0.53 to 1.14) .19 0.81 (0.60 to 1.10) .16 0.83 (0.61 to 1.12) 21
Hispanic 1.22 (0.85 to 1.76) .28 1.16 (0.87 to 1.55) .33 1.16 (0.87 to 1.55) .32
Non-Hispanic Black | 0.71 (0.34 to 1.60) 44 0.33 (0.14 t0 0.77) .01 0.33 (0.14 t0 0.78) .01
Other 1.68 (1.19 t0 2.36) | <.0001 1.82 (1.40 to 2.37) <.0001 1.83 (1.41 to 2.39) <.0001
Primary Practice Type
General dentistry [Reference] .051 Xk -
Specialty 1.2 (0.99 to 1.44) .051 - NA - NA
Primary Practice Setting
Private [Reference] 47 - -
NA NA

Public 0.77 (0.37 to 1.57) 47 - -
Professional Role
Dental hygienist [Reference] <.0001 [Reference] <.0001 [Reference] <.0001
Dentist 0.52 (0.46 t0 0.59) | <.0001 0.77 (0.66 to 0.90) <.0001 0.79 (0.67 to 0.93) <.0001
Period
8/28/20-12/7/20 [Reference] <.0001 [Reference] <.0001 -
1/4/21-3/1/21 0.63 (0.55t0 0.72) | <.0001 0.79 (0.68 t0 0.91) <.0001 - NA
3/28/21-5/24/21 0.50 (0.43 t0 0.59) | <.0001 0.68 (0.57 t0 0.79) <.0001 -
COVID-19 Transmission Level
Low to substantial [Reference] <.0001 - NA [Reference] <.0001
High 1.32 (1.15t0 1.51) | <.0001 - 1.25 (1.09 to 1.44) <.0001

"Dentists = 1,824; Dental hygienists = 5,710
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""NA: not applicable
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reported higher rates of anxiety and depression than men.
Unlike a survey of mental health among dentists in the
United Kingdom (UK),"? no differences in rates of anxiety or
depression symptoms among US DHCWs were identified by
practice setting (that is, private practice versus public health).
This discrepancy may be due to differences in dental health
care delivery systems and payers between the UK and the US
or may be a reflection on the different times of data collection.
In results consistent with another report,” no significant
differences in mental health concerns were identified between
DHCWs in general dentistry and those practicing specialties.

In Germany, differences in mental health by professional
type were seen during the pandemic, with dental nurses
exhibiting more anxiety and depression symptoms than
dentists."*" Similarly, in the current study, even controlling
for other factors related to mental health outcomes such
as age and gender, dentists had significantly lower odds of
anxiety or depression symptoms than dental hygienists.
There are several potential underlying explanations for these
differences. Dentists may have felt more in control of infection
prevention and control procedures in their primary dental
practice, which may have provided a protective buffer against
anxiety or work-related stress. In addition, whereas dentists
may own their practices, fewer dental hygienists operate
independently, most work as employees. Thus, elevated rates
of anxiety and depression symptoms among dental hygienists
could correlate with concerns of availability of PPE, being
unemployed or furloughed,” managing childcare issues,
bringing infection home to family members, and properly
following national guidance without the control to dictate
policies within their primary practice environment.”” The
narrowing of the gap in anxiety and depression rates between
dentists and dental hygienists through May 2021 may indicate
that as DHCWs continued to be provided information about
national guidance, they were able to deliver care at volumes
that approached prepandemic rates, and as data about low
COVID-19 infection rates among DHCWSs were reported,
their mental health may have been influenced positively.
Strategies that enable dental hygienists to be informed,
empowered, and included in decision-making processes in
dental settings may reduce psychological distress and improve
working conditions within the dental team.

Perceptions of COVID-19 risk have shown an influence
on anxiety and depression symptoms in other surveys of
DHCWs."28 In this study, DHCWs experienced higher rates
of anxiety and depression symptoms during high levels of
community transmission of COVID-19, and those who wanted
to be vaccinated but were not yet vaccinated reported higher
levels of anxiety and depression symptoms than those already
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vaccinated and those not intending to be vaccinated. These
findings imply that external factors associated with perceived
occupational risks have a significant impact on anxiety
and depression symptom rates among DHCWSs. Ensuring
that DHCWs have the necessary resources to safely practice
dentistry, including PPE, vaccination, and adherence to CDC
guidance, may reduce psychological distress. The ADA and the
ADHA have expanded resources available to support dentists’
and dental hygienists’ mental and emotional health.?°

There are limitations to these findings. There were high
rates of missing data regarding dental hygienists’ personal and
professional characteristics, which may introduce nonresponse
bias. The survey response rate of 6.7% also may indicate
nonresponse bias. There may be survivorship bias in that adverse
mental health decreases the likelihood of continued survey
participation® or social desirability bias against reporting
mental health concerns that affects one professional group
disproportionately to the other. Unmeasured factors such as
overall household income and expenses, financial difficulties,
known stressors (for example, childcare or eldercare) during the
pandemic, or level of patient contact also may influence mental
health and account for the measured differences between
dentists and dental hygienists. Furthermore, the PHQ-4 is
meant for mental health screening, not diagnosis, and thus
the results of this study do not reflect prevalence of definitive
mental health diagnoses.

Conversely, there are also strengths to this research. The
sample of dentists was broadly similar to US dentists on
all measured variables. How representative the sample of
surveyed dental hygienists was of dental hygienists nationally
is unknown, but those surveyed represented every level of
experience, type of dental practice, measured demographic
characteristic, and US state. To the best of the authors’
knowledge, this is the first, and perhaps only, study evaluating
mental health in a cohort of DHCWs over the course of the
COVID-19 pandemic. Results from this study show distinct
differences between dentists and dental hygienists that could
be used to tailor communication strategies to each group,
as well as inform mental health screening and support. This
study was uniquely suited to identify points in time at which
anxiety and depression particularly troubled DHCWs and
align such increased rates of adverse mental health outcomes
with local COVID-19 transmission rates. This is also the
first study to evaluate the association between COVID-19
vaccination and US DHCW mental health and highlight
the potential psychological impact of vaccination on the
overall well-being of DHCWs. These findings highlight the
importance of monitoring mental health in DHCWs and
suggest areas for future research including investigating
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the incidence of trauma, self-harm, and related disorders,
or exploring why certain demographic or practice groups
experienced high rates of anxiety and depression over time.

Conclusions

This analysis assessed time trends and risk factors associated
with anxiety and depression symptoms in DHCWs over
the course of one year during the COVID-19 pandemic.
Although rates for anxiety symptoms were higher than rates
for depression symptoms and were also higher among dental
hygienists than dentists, overall rates declined in both types of
DHCWs by the end of the study. Those who were unvaccinated,
but planning to get vaccinated, had significantly higher rates
of anxiety and depression symptoms. Good mental health is
essential. Resources and research should continue to focus on
this important public health topic to ensure that DHCWs and
other health care providers are able to perform at their best,
ensuring the optimal quality of life and care for their patients.
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COVID-19 Practices of Idaho Dental Hygienists

Crystal L. Kanderis Lane, RDH, MS; JoAnn R. Gurenlian, RDH, MS, PhD, AFAAOM

Abstract

Purpose: The COVID-19 pandemic has challenged dental professionals to provide appropriate care while using nationally
recognized guidelines to minimize disease transmission. The purpose of this study was to investigate the current practices
of dental hygienists in Idaho to better understand how their practices have been impacted by COVID-19 in comparison to
national guidelines.

Methods: Practicing dental hygienists licensed in Idaho were invited to participate in a 23-item web-based survey. Items
included demographics, guidelines used, procedures employed in response to COVID-19, barriers encountered implementing
protocols, and vaccination status. Descriptive statistics were used to analyze the data. A Chi-square test was used to test for
association between demographics and national guidance used and vaccination status (p=.05).

Results: Of the 1,200 dental hygienists e-mailed, 185 consented to participate for a response rate of 15.4%. Respondents
reported that level 3 or higher filtration masks were worn for every patient (72.9%, n=113) as were gloves (95.5%, n=148)
and eye protection with side shields (71.6%, n=111). Most respondents indicated that disposable gowns (68.4%, n=1006)
and washable gowns (39.4%, n=61) were not available. A majority (56.1%, n=87) indicated they had been vaccinated.
Respondents who had been employed for >15 years were more likely to have been vaccinated (x* = 15.25, df =1, p = 0.000)
and were more likely to ask their patients if they had received the COVID-19 vaccine (x* = 7.99, df = 1, p=0.005).

Conclusion: Infection control practices following national guidance were inconsistent among dental hygienists in Idaho.

Further research focusing on factors influencing adherence to national guidance for COVID-19 is needed.

Keywords: COVID-19, dental hygienists, infection control practices, vaccination, pandemic, occupational health
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Introduction

COVID-19 has significantly impacted the practice of
dentistry, requiring changes focused on overcoming the
continual challenges due to COVID-19. Dental health care
personnel (DHCP) have had access to national guidelines
which help outline the most recommended practices to
minimize COVID-19 exposure risk since the early days of the
pandemic. The Centers for Disease Control and Prevention
(CDC) first established interim guidance for dentistry early
in 2020, with ongoing updates throughout the pandemic.'
The CDC recommendations focused on general guidance
stating the need to prioritize necessary care to minimize
risk and included: screening and monitoring of patients and
DHCP; physical distancing; source control, and standard as
well as transmission based precautions.' In communities where
disease transmission is moderate to high and during aerosol
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production procedures, the use of a high level of protection
respirator was recommended; respirators could be reused due
to supply shortages.! As N95 respirators became more readily
available, the CDC recommended the single use of N95
respirators for aerosol producing procedures.” In July of 2021,
the CDC’s guidance regarding aerosol producing procedures
was updated, indicating that these procedures should continue
to be avoided in patients suspected of COVID-19.?

Professional organizations such as Organization for
Safety, Asepsis and Prevention (OSAP), the American
Dental Hygienists’ Association (ADHA), and American
Dental Association (ADA) also constructed more detailed,
functional guidelines for DHCPs to incorporate practices
for minimizing COVID-19 risks while regulatory bodies
such as the Occupational Safety and Health Administration
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(OSHA), and the various state boards of dentistry issued
statutes related to practicing during the pandemic.*” The
ADHA offered specific guidelines for each of the sections of
the CDC interim guidelines and also included guidance on
key important areas: High-Volume Evacuator (HVE) and
dental assistant utilization whenever possible; and aerosol
producing procedures.” The OSAP created a substantial
document and toolkit that summarized all of the professional
organization’s recommendations  for

COVID-19 in healthcare practice settings.*

A national study conducted by the ADA Health Policy
Institute and the ADHA examined the practice tendencies

major managing

of a sample population of dental hygienists throughout
the United States (US) and Puerto Rico (n=4,776) from
September 29 and October 8, 2020.% Results from this study
showed a slight decrease in employment (7.9%, n=205) with
the most commonly cited reasons for voluntary departure from
clinical practice were issues with workplace safety/standards
(12.7%, n=26) and discomfort working until the pandemic
was under control (48.3%, n=100).® Participants were asked
regarding their knowledge and level of concern regarding
personal protective equipment (PPE) with the majority of
participants stating that they had >14 days’ worth of PPE.?
A key discussion point identified COVID-19 vaccination
availability as a possible reason for dental hygienists to rejoin
the workforce. At the time of the original study, nothing had
been reported in the literature addressing the relationship
between vaccinations and dental hygienists in the workforce.®

According to the ADA Health Policy Institute, 60.9% of
the dentist respondents in the US reported being open and
running their practice as customary, and >80% report having
eight to >14 days’ worth of the CDC recommended PPE.
The Health Policy Institute reported 58.6% of the dental
hygienists surveyed were working full-time while 32.3% are
working part-time; >77% of reported having eight to >14
days’ worth of the CDC recommended PPE."

With the development of the three types of COVID-19
vaccines,' and due to the increasing availability of the vaccines,
the CDC officially recommended all healthcare workers to be
COVID-19 vaccinated as of May 2021." At the time of this
study period, 49.8% of the US population had been fully
vaccinated" and nationally 52.2% of dental hygienists had been
fully vaccinated," demonstrating dental hygienists have kept
pace with the vaccination rate across the country.

While some workplace safety issues, such as availability of
vaccinations and PPE, have been addressed, it is unknown how
these issues have influenced the practices of dental hygienists
in relation to COVID-19. It is also not known whether years
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of experience or if full versus part-time employment status
impacts dental hygiene practice or COVID-19 vaccination
status. Lastly, it is unknown whether COVID-19 vaccination
status is associated with inquiring whether patients have
received the COVID-19 vaccine. Previous research has been
conducted on a national population; little is known about
practices in individual states. Therefore, the purpose of
this study was to investigate the current practices of dental
hygienists in the state of Idaho to better understand how their
practices have been impacted by COVID-19.

Methods

A descriptive research design was used to study COVID-19
practices of dental hygienists in Idaho. A web-based survey was
administered (Qualtrics, Provo, UT, USA) from April to June
2021. The research protocol and survey were approved by the
Idaho State University Human Subjects Committee (IRB-
#FY2021-212). Although there were 2,073 dental hygienists
licensed in the state of Idaho, there was an available contact
list of 1,200 dental hygienists at the time of this study. The
dental hygienists in this contact list (n=1,200) received an
invitation to participate in the survey; two reminder emails
were sent. Individuals were eligible to participate if they were
licensed, currently practicing and were at least 18 years of age.

Potential participants read and signed an electronic
informed consent before beginning the survey. The 23-item
survey was constructed using items similar to a national
survey of US dental hygienists conducted previously.®" The
modified survey was reviewed by a group of dental hygiene
educators and clinicians for content validity, and by a
statistician who evaluated the instrument in relation to the
purpose, research questions, content, and to determine the
statistical analysis plan. Minor modifications were made
based on feedback. Demographic survey questions included
age, sex, primary practice setting, employment status, and
years of experience as a dental hygienist. Participants were
asked to identify which guidelines were used to determine
appropriate practices to address COVID-19 in their dental
practice setting and which procedures they were employing in
response to COVID-19 for both patients and for themselves.

In addition, participants were asked what barriers they
encountered over the past month related to implementing
COVID-19 national guidelines into their dental hygiene
practices, and what things would they like to see available to
help them use these guidelines in their daily practice. Finally,
respondents were asked if they had been vaccinated against
COVID-19, if they were a COVID-19 vaccine administrator
or were planning to become one, and whether they routinely
ask their patients if they have received the COVID-19 vaccine.
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Frequencies and percentages were calculated for all survey
items. For categorical variables, differences were tested using
X? tests with statistical significance set at a minimum of 0.05.
Due to the survey design skip patterns (respondents were
able to skip any question or stop answering the survey at any
time) not all respondents answered all questions; the percent
missing ranged from 0 to 9.0% per question.

Results

Of the 1,200 dental hygienists e-mailed, 185 consented
to participate for a response rate of 15.42%. Most (83.8%,
n=155) were licensed dental hygienists practicing in Idaho,
while the remainder (16.2%, n=30) were practicing outside of
the state. For respondents not currently practicing in Idaho
the reasons for being out of state included: voluntarily left
the state (33.3%, n=10), retired (20.0%, n=6), working in
another state (20.0%, n=6), working in a non-clinical position
(13.2%, n=4), COVID-19 (3.3%, n=1), laid off/furloughed
(3.3%, n=1), permanently let go from position (3.3%, n=1)
and missing response (3.3%, n=1). The results that follow
pertain only to those respondents practicing within the state

of Idaho.

Respondents were predominantly female (99.4%, n=154);
one respondent was male (0.6%, n=1). Age and years of
practice were closely distributed. The majority (52.3%,
n=81) worked full-time (>31 hours per week) while nearly
half (47.1%, n=73) worked on a part-time basis (<31 hours
per week). Most (78.7%, n=122) worked in a clinical private
practice setting. Demographics are shown in Table I

Respondents were asked to indicate what guidelines they
consulted to determine appropriate protocols to address
COVID-19 in their practice settings. The guidelines chosen
most often were the CDC (89.0%, n=138), ADA (87.1%,
n=135), and OSHA (78.7%, n=122). A Chi-square test of
significance was used to determine if there was a statistical
significance based on response to this item by employment
status (full-time versus part-time) and years of experience.
The Bonferroni adjusted criterion for statistical significance
was indicated to adjust for a type 1 error, accounting for the
seven tests evaluated; the p value was set at 0.007. None of the
X? tests were statistically significant for either employment
status or years of experience (data not shown).

Protocols utilized for patients and dental team members
in response to COVID-19 were surveyed. Most frequent
protocols being used for patients included screening questions
at the appointment (75.5%, n=117), and face coverings worn
in all areas of the practice setting (83.2%, n=129). Most
respondents reported they rarely followed-up with patients
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Table I. Sample demographics* (n=155)

Characteristic n %

Sex

Female 154 99.4
Male 1 0.6
Age

20-30 25 16.1
31-40 53 34.2
41-50 36 23.2
51-60 25 16.1
60+ 16 10.3

Years practicing dental hygiene

1-5 28 18.1
6-10 26 16.8
11-15 31 20.0
16-20 24 15.5
21-25 15 9.7
25+ 31 20.0

Current employment status

Full-time (>31 hours per week) 81 52.3
Part-time (<31 hours per week) 73 47.1
Missing 1 0.6

Current primary practice setting

Clinical private practice 122 78.7
DSO or group practice setting 6 3.9

Federally Qualified Health Center 7 4.5

Public health/community setting 4 2.6

School setting 1 0.6

Dental hygiene/dental/dental assisting 9 5.8

education setting

Other (federal prison, speaking/
coaching, Indian health clinic, temping 5 3.2
in all settings, Veteran Affairs)

Missing data 1 0.6

*Respondents licensed and practicing in Idaho

after appointments to check on symptoms for COVID-19
(89.0%, n=138) and most did not telescreen patients prior
to appointments (52.9%, n=82), have patients wait in the car
prior to appointments (62.6%, n=97), or ask patients to use
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Table II. Patient management practices used in hand sanitizer prior to beginning an appointment (59.4%,
response to COVID-19 (n=155) n=92) (Table II). However, respondents were more likely to

; routinely implement safety practices for dental team members
Practice n % y1mp yP

(Table III). Exceptions included regular temperature checks
Telescreening patients prior to appointment

(52.9%, n=82) and maintaining physical distancing (51.6%,

Yes 67 43.2 n=80) with most reporting that they were more likely to defer
No 82 52.9 performing these precautionary procedures.
No response 6 3.9 Procedures implemented routinely for patient care in

response to COVID-19 showed that most participants were
donning and doffing PPE between patients (59.4%, n=89)

Have patients wait in car prior to appointment

Yes >3 34.2 and hand scaling (80.6%, n=125). However, respondents
No 97 62.6 also reported that they were not avoiding ultrasonic scaling
Missing 5 3.2 (66.5%, n=103) or coronal polishing (88.4%, n=137), and

if ultrasonic scaling was deemed essential, they did not use
four-handed dentistry and two HVE systems (73.5%, n=114)

Screening questions at appointment

Yes 117 75.5 (Table I'V).
No 3 22.6 When asked what PPE was currently being used in
No response 3 1.9 practice, respondents reported that level 3 or higher filtration
Temperature checks masks were worn for every patient (72.9%, n=113) as were
Ye 2 4

- i > Table III. Practices routinely implemented among dental
No 58 37.4 team members in response to COVID-19 (n=155)
No response 5 3.2 Practice o %

Follow-up patient checks after appointment O

Yes 10 65 Yes 68 43.9
No 138 89.0 No 82 52.9
No response 7 4.5 No response 5 3.2

Pre-procedural rinsing Screening questions

Yes 86 55.5 Yes 70 452
No 65 41.9 No 77 49.7
No response 4 2.6 No response 8 5.2

Face coverings worn in all areas of practice setting Face coverings worn in all areas of practice setting

Yes 129 83.2 Yes 126 81.3
No 23 14.8 No 26 16.8
No response 3 1.9 No response 3 1.9

Patients wear face coverings in between procedures Frequent hand sanitizing

Yes 83 53.5 Yes 148 95.5
No 65 41.9 No 6 3.9

No response 7 4.5 No response 1 0.6

Patients use hand sanitizer prior to beginning appointment Maintaining physical distancing

Yes 56 36.1 Yes 70 45.2
No 92 59.4 No 80 51.6
No response 7 4.5 No response 5 3.2
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Table IV. Patient care procedures routinely implemented in response

to COVID-19 (n=155)

Procedures | n | % Procedures | n | %
Don and doff PPE between patients Avoid ultrasonic scaling
Yes 89 59.4 Yes 12 7.7
Sometimes 26 16.8 Sometimes 37 23.9
No 35 22.6 No 103 66.5
No response 5 3.2 No response 3 1.9
Once PPE is donned, remain in operatory [ | Avoid coronal polishing
Yes 52 33.5 || Yes 8 5.2
Sometimes 39 25.2 Sometimes 6 3.9
No 59 38.1 No 137 88.4
No response 5 3.2 No response 4 2.6
Use HVAC system Perform hand scaling
Yes 80 51.6 Yes 125 80.6
Sometimes 22 14.2 Sometimes 17 11.0
No 51 32.9 No 10 6.5
No response 2 1.3 No response 3 1.9
Use HVE for reducing aerosols Perform selective polishing
Yes 79 51.0 Yes 51 32.9
Sometimes 34 21.9 Sometimes 20 12.9
No 40 25.8 || No 78 50.3
No response 2 1.3 No response 6 3.9
Avoid using air and water syringe If ultrasonic is deemed essential, use four-
simultaneously handed dentistry and two HVE systems
Yes 37 23.9 Yes 15 9.7
Sometimes 42 27.1 Sometimes 21 13.5
No 71 45.8 || No 114 73.5
No response 5 3.2 No response 5 3.2

gloves (95.5%, n=148) and eye protection with side shields (71.6%, n=111). However,
respondents indicated that disposable gowns (68.4%, n=106) and washable gowns (39.4%,
n=061) were not available. Most (63.2%, n=98) reported that a dental team member had
been assigned as an infection control officer for the practice. Types of PPE used are shown

in Table V.

Respondents were asked to describe barriers encountered over the last month related
to implementing COVID-19 national guidance into dental hygiene practice. Options for
responses included: lack of PPE, lack of manager/employer support, lack of time, lack
of knowledge of national guidelines, national guidelines are hard to understand, lack
of dental team members, patient demands, employer demands. The only barrier that
received a majority response as a concern was lack of PPE (49.7%, n=77).

Regarding vaccination status, over half of the respondents (56.1%, n=87) indicated they
had been vaccinated for COVID-19 while 40.6% (n=63) were not vaccinated. For those who
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were notvaccinated, reasonsreported
included: already had COVID-19
(4.5%, n=7), did not feel vaccines
were safe (6.5%, n=10), waiting
to see the side effects (3.2%, n=5),
do not trust vaccines (0.6%, n=1),
have other medical conditions and
concerns about how the vaccine will
affect health (1.3%, n=2), pregnant
(2.6%, n=4), and not enough long-
term research information avail-
able (8.4%, n=13). Two individuals
(1.3%) indicated they were a
COVID-19 vaccine administrator
and six (3.9%) reported they are
planning to become one. Lastly,
only 31.0% (n=48) respondents
indicated routinely asking their
patients if they have received the
COVID-19 vaccine.

Chi-square test of significance
was performed to determine if
there was a difference between
employment status and vaccination
status. No significant difference
based on employment status was
identified (x*=.005, df=1, p=0.95).
How-ever, there was a statistically
significant  difference in vaccine
status between respondents who
had been employed for greater
than 15 years versus those who
had been employed for less than 15
years. Respondents who had been
employed for more than 15 years
were likely to have been vaccinated
(x*=15.25,df=1,p=0.000). Further,
there was a statistically significant
difference for respondents who
were vaccinated in terms of asking
whether their patients had received
the COVID-19 vaccine. More
respondents who were vaccinated
asked their patients whether they
had received the COVID-19
vaccine (x?=7.99, df=1, p=0.005).
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Table V. Current PPE used in practice (n=155)

PPEUtilized | n | % PPE Utilized n %
Hair covering Disposable gown
Every patient 32 20.6 Every patient 15 9.7
Daily 23 14.8 Daily 15 9.7
Weekly 4 2.6 Weekly 7 4.5
Not available 87 56.1 Not available 106 68.4
No response 9 5.8 No response 12 7.7
Eye protection with side shields Washable gown
Every patient 111 71.6 Every patient 42 27.1
Daily 18 11.6 | | Daily 42 27.1
Weekly 2 1.3 Weekly 3 1.9
Not available 20 12.9 Not available 61 39.4
No response 4 2.6 No response 7 4.5
Level 3 or higher filtration mask Shoe coverings
Every patient 113 72.9 Every patient 2 1.3
Daily 23 14.8 Daily 2 1.3
Weekly 3 1.9 Weekly 1 0.6
Not available 14 9.0 Not available 136 87.7
No response 2 1.3 No response 14 9.0
Face shield with side extension Gloves
Every patient 54 34.8 Every patient 148 95.5
Daily 19 12.3 Daily 4 2.6
Weekly 18 11.6 Weekly --- ---
Not available 59 38.1 Not available - -
No response 5 3.2 No response 3 1.9

Discussion

COVID-19 has significantly impacted the practice of dental hygiene. Adaptations
in clinical practice settings were essential to ensure the safety of the public and DHCPs.
The practice trends noted in the national survey indicated that not all national guidance
recommendations were being followed.® Therefore, this study was undertaken to provide
a snapshot of the COVID-19 practices in one state to compare the findings to the national
sample.

Employment practices of dental hygienists both nationally and statewide appeared
comparable. In the national survey, 90.9% the respondents were employed either full- or
part-time, while 99.4% of the respondents in Idaho were employed during the same time
period."” Most of the respondents worked in clinical practice settings both nationally and
in Idaho. However, there were differences found regarding the availability of PPE. While
masks, face shields, and gloves appeared to be readily available as reported in the national
survey, gowns and face shields with side extensions were not nearly as available in Idaho.
This lack of PPE was noted as a major concern by the Idaho respondents, contradicting the
national findings.

Although there are multiple national guidance resources available to assist DHCPs manage
COVID-19 risks, and most respondents reported using the CDC interim guidance, ADA, and

The Journal of Dental Hygiene 25

OSHA documents, findings from
this study revealed that many of the
guidelines were not being followed.
For example, there was a tendency
to avoid screening protocols for
both patients and DHCPs and
many respondents indicated they
performed generating
procedures  without  additional
HVE. It is difficult to determine
what influencing factors impacted
DHCPs decision making related

to national guidance. Concerns

aerosol

expressed regarding the availability
of PPE did not correlate with the
extent of the avoidance of other
practices such as patient screening
and aerosol generating procedures.

Another
which may be contributing to

significant  factor

guideline  variations may be
the vaccination rate among the
respondents and the public. During
the study as of July 28, 2021,
the US rate of fully vaccinated
individuals was 49.8%,' while the
rate for those living in Idaho was
37.3%.' In comparison, 52.2% of
dental hygienists in the US were
fully vaccinated" whereas 56.1%
of the Idaho survey respondents
were fully vaccinated. As more
individuals

respondents may have had a false

become vaccinated,
sense of security making them feel
better protected in clinical practice
and less inclined to follow national
guidelines. The current study was
conducted prior to any CDC
guideline relaxation; therefore, it
is important to recognize the risks
and threat of transmission had not
diminished.

Termination of COVID-19 risk
mitigation protocols among DHCPs
is concerning considering the current
infection rates are elevating due to
new variants of COVID-19."” As of
August 2021 there were four known

variants of COVID-19, Alpha, Beta,
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Gamma, and Delta and five emerging variants Eta, lota, Kappa,
Lambda, and Mu." The greatest concern related to the variants
is the high-transmission rate which is gaining momentum even
in countries with high vaccination rates.”” Therefore, crucial
transmission components must be maintained including social
distancing, facial coverings, vaccines, and other proven public
health measures.”?° One example of a public health measure to
mitigate risk, in the state of California DHCP were required to
be COVID-19 vaccinated by August 23, 2021.*' Consequences
of non-compliance with the California vaccination requirement
are weekly COVID-19 testing and mandated surgical masks in
place of other face coverings.?! The CDC'’s response to the rising
infection rates due to the variants has been indoor, public mask
recommendations for fully vaccinated people.”” Preliminary
findings from a study conducted in Chile concluded the Lambda
variant may be COVID-19 immunity evasive, underscoring
the continuously evolving nature of the virus.”® Vaccination
status should not solely guide DHCPs practices, and national
guidelines should continue to be followed.

A notable finding from this study was that more
respondents who were vaccinated also asked their patients if
they had received the COVID-19 vaccine. It is recommended
that the immunization history be taken, and patients
be assessed for additional vaccines as part of a thorough
medical history review.** Comprehensive immunization
documentation can be accomplished through patient
vaccination questioning. With the availability of dentists
and dental hygienists as vaccine administrators, the potential
exists for in-office immunization for COVID-19 and other

essential vaccines.??

There are limitations to this study. The low response rate
limits its generalizability. It may be that the response rate
reflects COVID-19 fatigue or a lack of desire in addressing
topics related to this subject matter. In addition, these results
were based on self-reported data, which may be associated
with recall or social desirability bias. Future research should
examine what factors influence adherence to national
guidelines including new variants of COVID-19, vaccination
status, and vaccine administration in dental practice settings.
In addition, factors affecting adherence should be explored
from a qualitative perspective to provide greater understanding
of decision making among practitioners.

Conclusion

Infection control practices following national guidance
were inconsistent among dental hygienists in Idaho. Lack
of PPE was identified as a primary among the participants.
Dental hygienists with more years of employment were more
likely to be vaccinated and determine the vaccination status
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of their patients. Future research should focus on factors
influencing adherence to national guidance.
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Abstract

Purpose: Health care provider perceptions of interprofessional collaboration (IPC) have been well documented, however
barriers to provider participation persist. The purpose of this pilot study was to examine differences in health care providers’
perceptions of IPC based on the academic degree level.

Methods: Licensed health care providers with faculty appointments at a four-year university-based setting were invited to
participate in an electronic survey. Attitudinal questions in the survey instrument were based on the Theory of Planned
Behavior and the Social Cognitive Theory and assessed perceptions, attitudes, norms, and self-efficacy toward IPC. Descriptive
statistics were used to analyze the data.

Results: Respondents (n=179) included faculty in medicine (29%), dentistry (23%), nursing (13%), dental hygiene (11%),
physical therapy (8%), and pharmacy (7%). Ninety percent of respondents agreed or strongly agreed that IPC is important
for improving patient health outcomes. Respondents across all degree levels were significantly more comfortable taking
recommendations on patient treatment from another health care provider with a doctoral degree as compared to a health care
provider with an associate degree, with mean scores declining from 5.58 to 4.58 (»p=0.000).

Conclusion: While all respondents valued IPC in improving patient outcomes, their perceptions of other health care providers’
level of academic degree may play a role in their willingness to truly collaborate with them. Despite an institution’s positive
culture of IPC, bias and stereotypes regarding the level of academic degree need to be addressed. Results indicate that while
health care providers with lower academic degrees may be valuable contributors to the IPC team, their academic degree could
be a barrier to their meaningful inclusion.

Keywords: interprofessional collaboration, health outcomes, academic degree, health care provider stereotypes, willingness
to collaborate
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Introduction

The Patient Protection and Affordable Care Act (ACA)
recognizes the integral role of preventive health services and
introduced a new health care delivery paradigm that embraced
interprofessional  collaboration (IPC)."* Interprofessional
collaboration can be described as a partnership between
multiple health providers of different professions, in which
there is shared decision making. An important barrier to the
formation of effective interprofessional health care teams are
the existing stereotypes and misconceptions among health
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care professionals toward professions other than their own.*
These stereotypes can interfere with collaboration and affect
communication and interactions between providers. In
addition, level of education (i.e. level of academic degree) has
been found to have an impact on practitioners’ perceptions of
IPC and professional identity. A study by Miller found that
higher educational levels have a positive influence on IPC
among graduate prepared nurses.’ Level of education has also
been shown to influence professional values among nurses. In
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a systematic review of the literature examining how level of
education affects the professional values of nurses in clinical
practice, Sibandze et al. concluded that nurses pursuing a
bachelor’s or higher degree had a greater awareness and were
more likely to apply professional values in practice when
compared to nurses with non-academic, certificate or associate
degrees.® Baccalaureate degree or higher educated nurses were
shown to hold professional values as being a fundamental
component of quality nursing practice.® Dental hygienists
also have also been shown to play an important role as part
of interprofessional teams and place a high professional value
on IPC.”® While academic degree level does not change the
scope of practice for a dental hygienist in clinical practice,
it is still important to consider barriers to true IPC such as
other health care providers’ perceptions of the team member’s
education level.

Evidence shows that health care professional students rate
their own profession more positively than other professions.’
Health care students and providers are commonly educated
about each providers’ role within the interprofessional team
in order to develop accurate perceptions to facilitate effective
communication and collaboration. Since the various health
profession faculty members have a large impact on how
students practice in the future it may be insightful to explore
their attitudes and perceptions regarding IPC, including
their willingness to collaborate with health care providers
who have a different level of academic degree to their own.

The determinants of IPC include the opportunity, ability,
and a provider’s willingness to collaborate.” This willingness
to collaborate is directly related to a health care provider’s
attitudes and intentions towards team-based patient care and
may be challenging to objectively measure."! However, the
determinants of and barriers to IPC can be further examined
through the established social cognition models of behavior
theory. Assessing a health care practitioner’s willingness to
participate in IPC through the lens of behavior theories
such as Azjen’s Theory of Planned Behavior (TPB) and
Bandura’s Social Cognitive Theory (SCT) can be insightful
in understanding which attributes motivate a person to
perform or engage in specific behaviors as well as reasonably
predict their intention to do so.'"'* Specifically, the TPB
and SCT suggest that human behaviors are guided by
perceptions, attitudes, norms, and behavioral control (self-
efficacy).™? Social Cognitive Theory elaborates further,
adding environmental factors to the equation.'” The purpose
of this pilot study at a university-based health care education
setting was to examine differences in health care providers’
perceptions of IPC based on their level of academic degree.
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Methods

This non-experimental cross-sectional survey study was
determined to be exempt from the Institutional Review Board
(IRB) oversight by the Health Sciences and Behavioral Sciences
at the University of Michigan (U-M) (HUM#00162953). To
quantify the health care providers’ willingness to collaborate,
and make predictions regarding their behavior, an original
survey was designed using Francis et al. in which questions
are structured around the constructs of TPB and SCT." The
electronic survey was validated by the U-M Survey Research
Center and piloted with seven health care providers of various
health professions. Based on feedback from the pilot, changes
were made to improve readability. Survey items included
demographic questions, Likert scale and matrix style items
that assessed provider perceptions, attitudes, and intentions
towards IPC. Targeted survey participants were health care
providers with faculty appointments at the University of
Michigan who held different levels of academic degrees. An a
priori power analysis determined an appropriate sample size
of 168 respondents.

An email invitation and link were sent via the U-M
Center for Interprofessional Education (IPE) to the deans
of the U-M professional schools for dissemination to their
faculty. Two reminder email invitations were sent to faculty
one and two months after the initial email invitation.
Inclusion criteria were licensed health care providers with
faculty appointments at the U-M. The data from the survey
responses were analyzed with a statistical software program
(SPSS v26; IBM, Armonk, NY, USA). Descriptive statistics
including frequency distribution, percentages, and measures
of central tendency, specifically mean scores, were used to
provide an overview of the findings. Inferential statistics such
as one-way ANOVAs and paired t-tests were used to test the
hypothesis that level of academic degree influences health
care providers’ perceptions of IPC. Results were considered
statistically significant at p<0.05.

Results

A total of 194 faculty accessed the survey via digital
link (n=194). Surveys that were less than or equal to 14%
complete (n=15) were excluded from analysis. This percentage
represents respondents who opened the survey and answered
one or less than one question. One hundred seventy-nine
responses were included in the data analysis, fulfilling the a
priori power analysis of 168 respondents. The response rate
could not be calculated because the total population count

was not available. Respondents included faculty who were
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licensed dentists (23%), physicians (18%), dental hygienists
(11%), physical therapists (8%), pharmacists (7%), and
registered nurses (6%) (Table I). Nearly 80% of respondents
held a doctoral degree, 17% held a master’s degree, and 4%
held a bachelor’s degree.

Perceptions and Attitudes

The TPB and SCT suggest that behaviors are guided by
perceptions, attitudes, norms, and behavioral control.'"!?
Overall, respondents of all degree types had positive
perceptions of IPC (Table II). Ninety percent of total
respondents agreed or strongly agreed that IPC is important
for improving patient health outcomes. Those with doctoral
degrees reported higher levels of agreement than those with
master’s and bachelor’s degrees with mean scores of 5.83,
5.71, and 5.29 respectively. Bachelor’s degree respondents
felt collaborating with a team member with a lower degree
(fewer years of education) to be less desirable compared to
respondents with doctoral degrees, with mean differences
of 1.06 and 1.02 (p=0.18, »=0.020). In a paired t-test, most
respondents were significantly more comfortable taking
recommendations on patient care from a health care provider
with a doctoral degree as compared to a health care provider

with an associate degree, with mean scores declining from

5.58 to 4.58 (p=0.000).
Norms

Opverall, respondents felt a fairly high degree of social
and professional expectation to collaborate with health care
providers outside their own profession (Table I1I). Respondents
who held doctoral degrees tended to feel higher expectations
to collaborate than respondents who holding bachelor’s
degrees, although these differences were not significant
(5.18 and 4.00, p=0.067). Despite respondents feeling a high
degree of expectation to collaborate, only one-fourth of the
respondents reported feeling pressure to collaborate.

Environmental Factors

When asked about work environment, 80% of the
respondents reported working in an interprofessional
environment (Table IV). Most (71%) felt they had
administrative support to collaborate with health care
providers from other disciplines. Respondents who held
doctoral degrees were significantly more likely to agree that
the complexity of their work makes it necessary for them to

collaborate, when compared to respondents with master’s

degrees (5.49 and 4.54, p=0.000).
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Self-Efficacy

Nearly all respondents (98%) felt confident in their
ability to contribute to the interprofessional team (Table
V). Respondents with doctoral degrees felt significantly
more confident collaborating with providers from different
disciplines and with providers who held lower academic
degrees (5.69 and 4.80, p=0.003; 5.65 and 4.80, p=0.005).
Opverall, respondents of all degree levels believed their own
level of academic degree and professional role was valuable to
the team. However, respondents who held doctoral degrees
were significantly more likely to agree that their level of
academic degree and professional role were viewed as valuable
by other professions than respondents with bachelor’s and
master’s degrees (5.46 compared to 4.80 and 4.65, p=0.011;
5.28 compared to 4.60 and 4.19, p=0.000). When asked about
the value of others, respondents with doctoral degrees tended
to value the role of providers from different professions and
providers with lower academic degrees more when compared
to respondents who held bachelor’s and master’s degrees.
(5.64 compared to 5.00 and 5.27, p=0.004; 5.78 compared to
5.40 and 5.50, p=0.008).

Discussion

The goal of this pilot study was to examine whether
differing academic degree levels influenced a health care
provider’s intention around IPC. Given the variety of degree
levels on multidisciplinary health care teams, it is important
to understand whether academic degree level has an impact
on factors related to a provider’s willingness to collaborate
with others. Provider behavior and motivation can be
challenging to quantify. Established behavior theory and
question design assisted in providing context and measurable
attributes associated with the collaborative behaviors. This
study’s findings provide further support that the level of
academic degree has a positive association with IPC value
and involvement, however for some health care providers
with lower degree levels significant barriers persist to full

participation in IPC activities.
Influence of Degree Level on Perceptions and Attitudes

The outcomes demonstrated that respondents of all
academic degree levels and disciplines felt IPC is important
to their profession and improving patient health outcomes.
Significant differences in strength of agreement on the
importance of IPC between respondents of different academic
degree levels was demonstrated. Those with doctoral degrees
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Table I. Respondent demographics (n=179)

Characteristics n (%) Characteristics n (%) Characteristics n (%)
Gender Academic Degree Level Doctoral degree (continued)
Male 78 (44.0) Associate degree 0 (0.0) Surgeon 3(0.02)
Female 100 (56.0) | | Bachelor’s degree 7 (4.0) Social Work 2 (0.01)
Prefer not to answer 1 (0.6) Master’s degree 30 (17.0) Epidemiology 1(0.01)
Age Doctoral degree 142 (79.0) | | Nursing (Anesthesiology) 1(0.01)
Mean (SD) 49.5 (13.1) | | Profession/Degree Breakdown Occupational Therapy 1(0.01)
Range 26-81 Associate degree -- Ophthalmology 1(0.01)
Profession Bachelor’s degree Athletic Training 1(0.01)
Dentistry (Dentist) 42 (23.0) Dental Hygiene 5 (71.0) Other 5 (0.04)
Medicine (Physician) 33 (18.0) Nursing (RN) 2 (29.0) Years in Practice
Dentistry Dental Hygiene) 19 (11.0) Master’s degree 0-5 17 (10.0)
Physical Therapy 14 (8.0) | | Dental Hygiene 14 (47.0) | |6-10 34 (19.0)
Pharmacy 12 (7.0) Social Work 6 (20.0) 11-15 26 (15.0)
Nursing (Registered Nurse) 11 (6.0) || Nursing 5(17.0) | |16-20 17 (10.0)
Nursing (Nurse Practitioner) 10 (6.0) | | Physical Therapy 1(0.03) ||21-25 18 (10.0)
Social Work 7 (4.0) Other 4 (13.0) 26 + 67 (37.0)
Anesthesiology 7 (4.0) Doctoral degree Primary Role
Psychiatry 4(2.0) Dentistry (Dentist) 41 (29.0) Practitioner/Clinician 83 (47.0)
Psychology 4 (2.0) Medicine (Physician) 33 (23.0) | | Educator 65 (37.0)
Medicine (Surgeon) 4(2.0) Pharmacy 12 (0.08) Researcher 18 (10.0)
Nursing (Mid-Wife) 2(1.0) || Physical Therapy 10 (0.07) | | Administrator 11 (6.0)
Occupational Therapy 1(0.6) || Nursing (NP) 8(0.06) || Public Health 1 (0.5)
Nursing (Mid-Wife) 1 (0.6) Nursing (RN) 8 (0.06) Experience with IPE/IPC
Ophthalmology 1 (0.6) Anesthesiology 7 (0.05) Yes 166 (93.0)
Athletic Training 1(0.6) | |Psychiatry 4(0.03) ||No 13 (7.0)
Other 5(3.0) Psychology 4(0.03)

felt stronger about the importance of IPC than those with
master’s or bachelor’s degrees. This could suggest that faculey
with higher degree levels have regular interaction with other
health care providers, therefore, strengthening their belief
that IPC is important. These results align with Miller et al.,
who found that higher educational level had a positive impact
on IPC participation.” This outcome could also suggest that
those respondents with higher academic degrees had more
confidence interacting with other health care providers,
which would account for their positive perceptions of IPC.

The Journal of Dental Hygiene

Influence of Degree Level on Willingness to Collaborate

Attributes associated with willingness to collaborate can
include desirability of the behavior, social or professional
expectations, and the environment in which the behavior takes
place. Respondents from all academic degree levels expressed
attributes in favor of willingness to collaborate with health
care providers with different levels of academic degrees. Those
with doctoral degrees indicated they felt more strongly that the
outcomes of collaborating were desirable (i.e., beneficial to the
patient, pleasant for them, good use of their time, and useful)
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Table II. Comparison between degree levels and perceptions and attitudes* (n=179)

Perceptions and Attitudes

(Chronbach’s alpha=0.537) Bachelor’s Degree Master’s Degree | Doctoral Degree

n mean n mean n mean 2<0.05
Perceptions
IPC is important for my profession. 7 5.14 28 5.75 130 5.76 0.046
IPC is important for improving patient health outcomes. 7 5.29 28 5.71 130 5.83 0.036
f[he level of a heal'thcare pr.ov1ders academic degree is 5 5.29 28 461 130 4.89 0.282
important for their profession.
Tlie level of a }}ealthca}re proxflders academic degree is 7 5.00 28 425 130 456 0.239
important for improving patient health outcomes.
Tlie level of a health.care provider’s academic degree is 7 429 28 3.82 130 3.79 0.675
important for effective IPC.
I expect to collaborate wfth providers who have a 6 5.00 28 5.64 129 5.40 0.184
different level of academic degree than me
I want to collab.orate with providers who have a different 6 5.00 28 536 129 5.34 0.670
level of academic degree than me
I intend to collaborate with providers who have a 6 5.00 28 557 129 535 0.259

different level of academic degree than me

Desirability

Collaborating with a team member who has a lesser
academic degree than me is: beneficial for the patient (1) 6 2.50 28 1.93 129 1.70 0.088
or harmful for the patient (6)

Collaborating with a team member who has a lesser
academic degree than me is: pleasant for me (1) or 6 2.33 28 1.96 129 1.78 0.271
unpleasant to me (6)

Collaborating with a team member who has a lesser
academic degree than me is:  good use of my time (1) not 6 2.83 28 1.96 129 1.77 0.018
a good use of my time (6)

Collaborating with a team member who has a lesser

academic degree than me is: usefiul (1) worthless (6) 6 2.67 28 179 129 1.65 0.020

Comfort Taking Recommendations

I am comfortable taking recommendations on
patient treatment from a healthcare provider with a 6 5.33 28 5.57 129 5.60 0.571
doctoral degree.

I am comfortable taking recommendations on
patient treatment from a healthcare provider with a 6 5.50 28 5.57 129 5.40 0.523

master’s degree.

I am comfortable taking recommendations on
patient treatment from a healthcare provider with a 6 5.50 28 5.32 129 5.02 0.182
bachelor’s degree

I am comfortable taking recommendations on
patient treatment from a healthcare provider with an 6 4.50 28 4.79 129 4.54 0.615
associate degree.

*1 = “Strongly Disagree”; 6 = “Strongly Agree”
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Table ITI. Comparison between degree levels and norms* (n=179)

Norms 5 5
(Chronbach’s alpha=0.609) Bachelor’s degree Master’s degree Doctoral degree
n mean n mean n mean 2<0.05
Icis f:xpected of me to colllablorgllte with healthcare 6 400 27 4.85 128 518 0.067
providers from different disciplines.
People who are important to me want me to work
collaboratively with healthcare providers from 6 4.67 27 4.96 128 5.03 0.806
different disciplines.
I feel under professional pressure to work
collaboratively with healthcare providers from 6 3.17 27 3.22 128 3.34 0.909
different disciplines.
*1 = “Strongly Disagree”; 6 = “Strongly Agree”
Table IV. Comparison between degree levels and environmental factors* (n=179)
Environmental Factors 5
(Chronbach’s alpha=0.692) Bachelor’s degree Master’s degree Doctoral degree
n mean n mean n mean 2<0.05
I work in an environment that houses different 5 5.00 26 477 123 5.35 0.060
healthcare providers.
I have admlmst.ratlon support to (-:ol.lab-orate with 5 5.20 26 462 123 5.00 0.316
healthcare providers from other disciplines.
The complexity of my job makes it necessary for me
to work collaboratively with healthcare providers 5 5.40 26 4.54 123 5.49 0.000
from other health disciplines.

*1 = “Strongly Disagree”; 6 = “Strongly Agree”

than those respondents with bachelor’s degrees. Azjen’s TPB
posits that the higher the degree of desirability, the higher the
likelihood that person will participate in the behavior."

Further influencing the likelihood of a behavior is the
TPB’s construct of subjective norms. If a person feels positively
about a behavior and thinks those who are important to him/
her also value the behavior, their motivation to perform the
behavior is much higher." The construct of subjective norm
was demonstrated by respondents feeling IPC is expected of
them and people who are important to them want them to
participate in IPC. Overall, respondents from all degree groups
did not feel strong social or professional pressure to collaborate
with health care providers outside their profession. Responses
to norms questions were not strongly one directional. This
could indicate that the construct of subjective norm does not
have a great deal of influence on this behavior within this
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study population. Other research contradicts this finding,
however, reporting subjective norms do play an important
role predicting behavior in other scenarios."

The environment in which providers work and practice
may influence their perceptions and attitudes towards IPC."?
Respondents with master’s degrees felt the least agreement
with work environment questions related to working with
other disciplines and professions, administrative support, and
job complexity when compared to the other degree types.
Most master’s degree respondents in this study were registered
dental hygienists. Because many dental hygienists work in
clinical settings that require minimal face to face interaction
with health care providers outside the field of dentistry, they
may not feel that IPC is as necessary a part of their everyday
clinical work environment.
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Table V. Comparison between degree levels and self-efficacy* (n=179)

Self-Efficacy S .
(Chronbach’s alpha=0.879) Bachelor’s degree Master’s degree Doctoral degree

n mean n mean n mean £<0.05
'I am conﬁdfzm in my ability to contribute to the 5 5.40 ) 5.65 125 5.77 0.156
interprofessional team.
'I believe my professional role is valuable within the 5 5.60 2 5.65 125 5.79 0312
interprofessional team
Healthcare providers from other disciplines
believe my professional role is valuable within the 5 4.60 26 4.19 125 5.28 0.000
interprofessional team.
I believe healthcare providers from other disciplines
have a valuable role within the interprofessional team . 540 26 530 12 = 0.008
My level of'aam’emzc degree is valuable within the 5 5.00 2 593 125 5.46 0.199
interprofessional team
Healthcare providers from other disciplines believe
my level of academic degree is valuable within the 5 4.80 26 4.65 125 5.22 0.011
interprofessional team.
Healthcare providers with a lesser academic degree
than my own have a valuable role within the 5 5.00 26 5.27 125 5.64 0.004
interprofessional team.
I am confident cc')lle.lb(?ratmg with healthcare 5 480 2 5.54 124 5.69 0.003
providers from disciplines other than my own.
I am confident collabor.ating with he.althcare 5 5.90 2 5.38 124 5.59 0.148
providers who have a higher academic degree as me.
I am confident collaborating with bealthcare 5 480 2 5.54 124 5.65 0.005
providers who have a lesser academic degree as me.
I am confident collaborating with hea.thhcare 5 5.40 2 5.58 124 5.69 0.327
providers who have the same academic degree as me.

*1 = “Strongly Disagree”; 6 = “Strongly Agree”

Influence of Degree Level on Self-Efficacy

In general, respondents with bachelor’s degrees felt
slightly less confident collaborating with health care providers
outside of their discipline and felt slightly less valued by other
providers within the interprofessional team when compared to
the respondents with master’s and doctoral degrees. Although
the groups with lower degree levels reported slightly less
confidence in collaborating with others and felt less valued by
others on the same interprofessional team, these respondents
believed in the value of their own role and degree levels.
Poor relational value, or not feeling valued by other members
of the interprofessional team could be a major barrier to

effective IPC. Relational value, inclusion, acceptance, and
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self-esteem are all closely related. A meta-analysis by Harris et
al. examined longitudinal social research and generally found
that if an individual’s perceived relational value is low, they
will most likely also have low self-eflicacy, and vise-versa.”
Additionally, higher academic degree levels may elicit more
respect from other members of the interprofessional team.
This increase in respect may play a role in high relational

value and increased self-efficacy.

Previous research also identified the importance of
professional identity and self-efficacy in a health care
provider’s ability to contribute to the interprofessional team.
Sibandze et al. found that the higher the level of nursing
education, the greater awareness of and application of their
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professional values to patient care.® With the master’s degree
respondents of this study answering slightly more confidently
than bachelor’s degree respondents, it could be hypothesized
that health care providers with master’s degrees are more
confident than their colleagues with bachelor’s degrees,
indicating that providers with higher academic degrees could
have increased self-efficacy.

Most respondents expressed positive feelings toward
the behavioral theory constructs attributed to predicting
behaviors which would indicate a willingness to participate
in IPC activities. However, responses from all degree levels
reported significantly less comfort in engaging in a key
component of IPC; specifically, taking recommendations
on patient treatment from a health care provider with an
associate degree. Many health care professions, such as dental
hygiene, nursing, and respiratory therapy, require a two-
year, associate degree as the entry-level education for initial
licensure. Although these health care providers have a valuable
role within the interprofessional team, their education level
may be a barrier to collaboration due to other providers’
perceptions regarding the level of degree. These findings
provide support for decades-long calls for a bachelor’s degree
as the minimum education level for entry into the dental
hygiene profession.'®” Advanced education could better
prepare dental hygienists to more meaningfully contribute to
patient care in diverse health care settings and establish parity
among other members of the health care team.

Strengths and Limitations

A key strength of this study was the survey instrument
which was designed to measure and score variables associated
with the TPB and SCT. Such design provides quantitative
evidence on factors that predict the likelihood of future
behaviors, including what influences a health care providers’
sense of self-efficacy and their willingness to collaborate with
other health care providers. The study also included faculty
from a wide range of health profession education programs.

Limitations include the self-reporting nature of the survey
which could have introduced potential bias. This was a small-
scale pilot study and respondents were all from the same
academic institution and the results may not be representative
of health profession faculty at other institutions. Another
important limitation was that 80% of the respondents held
a doctoral level degree and none of the respondents held
an associate degree. At this institution faculty must hold a
minimum of a bachelor’s degree; and there were only seven
bachelor’s degree respondents in the sample which may have
impacted the reliability of the results. This study sought to
explore the influence of academic degree level on a provider’s
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perceptions of IPC and their willingness to collaborate
using established behavioral constructs however the survey
instrument did not control for other variables such as gender,
age, race/ethnicity, or years in practice. It is possible these
or other variables also have an impact on willingness to
collaborate.

Future research should investigate why faculty report
they value the role of health care providers with lower
degrees but are less likely to seek collaboration or treatment
recommendations from those providers. Researchers should
explore interventions to promote provider participation in
IPC that addresses behavioral factors related to provider
attitudes, confidence, and intentions. Health professional
faculty members play an integral role in preparing future
health care providers for IPC. Currently there is a gap in
the literature on how faculty perceptions of IPC could
potentially influence their students’ opinions of IPC; this
should be examined in future studies. Future research should
also investigate whether other factors such as gender, age,
profession, number of years in practice, race/ethnicity, and
primary role, influence health care providers’ perception of
IPC and willingness to collaborate.

Conclusion

Understanding and predicting behaviors is important to
health care professionals tasked with developing interventions
or policies that promote uptake of evidence-based practices
such as IPC. While faculty valued IPC in improving patient
outcomes, their perceptions of other health care providers’
level of academic degree may play a role in their willingness
to collaborate. Specifically, the lower level of comfort taking
recommendations on patient care from a provider with an
associate degree. With many health care education programs
offering an associate degree, this could be viewed as a barrier
for these health care providers to meaningfully contribute to
the interprofessional team. Despite an institution’s positive
culture of IPC, potential bias and stereotypes regarding the
level of academic degree should be addressed. Interventions
that could improve willingness to collaborate include
implicit bias training, cross training, as well as incorporating
interprofessional learning experiences early during the health

care education program.
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Prenatal and Pediatric Oral Health Education Among Dental
Hygiene Programs in the United States
Denise M. Claiborne, PhD, RDH; Shillpa Naavaal, BDS, MS, MPH

Abstract

Purpose: Health care and dental providers must be prepared to address the oral health needs of mothers and children in
order to reduce the burden of dental disease in these populations. The purpose of this study was to describe the curriculum
and clinical experiences related to prenatal and pediatric oral health in the university and community college dental hygiene
programs in the United States (US).

Methods: Dental hygiene program directors (PDs) from across the US were invited to participate in a cross-sectional electronic
survey regarding the prenatal and pediatric oral health curriculum at their institution. In addition to program characteristics,
the survey included items pertaining to curriculum and competencies, content delivery methods and hours spent, locations
for clinical experiences, collaboration efforts, and professional policy guidelines. Responses were summarized, and descriptive
analyses were conducted to examine program competency and curriculum by program type.

Results: A total of 124 PDs responded to the survey for a 37.9% response rate; over half (54%) were based in community colleges.
Opverall, most PDs indicated prenatal (77.3%) and pediatric oral health (66.1%) as a part of their program’s core curriculum.
However, prenatal oral health was a core competency for 52% of the respondents and less than half (46%) considered pediatric
oral health a core competency. Most programs (>75%) reported teaching professional policies and guidelines. Universities reported
more hours for prenatal and didactic and clinical experiences than community colleges. The most common barrier reported for
prenatal and pediatric clinical experience was the lack of patients (55% and 35%, respectively).

Conclusions: Most dental hygiene programs are utilizing a variety of methodologies to incorporate prenatal and pediatric
content into the curriculum and students are being exposed to professional guidelines and recommendations for these
populations. However, patient care experiences for prenatal and pediatric patients were low due to lack of patients.

Keywords: prenatal oral health, pediatric oral health, dental hygiene education, oral health promotion
This manuscript study supports the NDHRA priority area, Professional development: Education (evaluation).

Submitted for publication: 5/12/21; accepted: 9/29/21

Introduction

Providing oral health educational and clinical guidance to
women during the prenatal period is essential for promoting
positive maternal and infant oral health outcomes. Prenatal oral
health is an integral part of women’s health and affects the health
status of their child. Children whose mothers had untreated
dental caries, or tooth loss were three times more likely to have
a dental caries experience compared to their counterparts.'
Dental caries, gingivitis, and periodontitis are common diseases
women may encounter during pregnancy.” Roughly 60-75% of
pregnant women experience some form of periodontal disease.” If
untreated, these diseases may put both the mother and newborn
at risk for preterm birth and low-birth weight.*
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Preventive oral care is safe and recommended throughout
all trimesters of pregnancy.’ However, using data from the
state of Virginia, researchers found that less than half of the
expectant mothers utilized dental care during pregnancy.®
Similarly, although it is recommended that children have
their first dental visit by age one, the proportion of children
aged 0-4 years, regardless of insurance type (i.e., Medicaid/
CHIP or public) who receive a dental visit, is lower as
compared to children aged 5-18 years.” To minimize dental
problems such as early childhood caries (ECC), a common
chronic oral disease among children,® health care and dental
providers must address the oral health needs of mothers and
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children. In 2015-2016, 21.4% of children aged 2-5 years had
a dental caries experience and 8.8% of those children had
untreated tooth decay.” Dental hygienists are ideal providers
to promote oral health through education and the provision
of preventive services to prenatal and pediatric patients."
Moreover, dental hygienists can increase access to care among
these vulnerable groups by providing care in health care
settings such as hospitals, medical offices, and public health
clinics. Currently, 39 states allow dental hygienist to work in
these medical settings."! While the dental hygiene workforce
is expanding beyond the traditional private practice settings,
studies have shown that dental hygienists report requesting
more continuing education courses focusing on prenatal'?and
infant and toddler oral health'® and early childhood caries' as
well as recommending more didactic and clinical experiences
in the dental hygiene curricula.”

Dental hygienists must be prepared in their formal
education and training with didactic and clinical experiences
to demonstrate competence in providing care to diverse
patient populations at all levels of development. Specifically,
the Commission on Dental Accreditation (CODA) Standards
for Allied Dental Education, standard 2-12 states, “Graduates
must be competent in providing dental hygiene care for the
child, adolescent, adult, geriatric, and special needs patient
populations.” However, providing care specifically to prenatal
patients is not clearly defined within the standard description.

Given the broad scope of the dental hygiene standards,
each dental hygiene program may provide varying levels and
number of prenatal and pediatric clinical experiences for
students. Schroth et al. found that Canadian dental hygiene
programs reported an average of 3.5 hours devoted to prenatal
oral health and an average of 5.5 hours was allocated to infant
and toddler oral health within in the curriculum.'® Previous
studies have suggested a closer examination of current dental
hygiene curricula and CODA standards to ensure graduates
have the necessary skillsets to provide care in diverse patient
care settings.”'"® There is a gap in the literature regarding
prenatal and pediatric oral health education among dental
hygiene programs in the US. The purpose of this study was
to describe the curriculum and clinical experiences related to
prenatal and pediatric oral health and to determine differences
by the type of dental hygiene program.

Methods

A cross-sectional survey was used to explore and describe
prenatal and pediatric (infants and toddlers) oral health
curriculum and clinical experiences among U.S. dental
hygiene programs. A contact list of the 332 entry-level dental
hygiene (DH) program directors (PDs) was obtained, and
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the email addresses were confirmed from the institution’s
webpage. Programs were excluded (n=5) if the contact
person could not be identified, required a separate IRB to
participate, or if the program was inactive. An anonymous
electronic survey link (Qualtrics; Provo, UT, USA) was sent
to a final sample of 327 DH program directors with four
weekly reminder emails from September — October 2018.

Survey Instrument and variables

The survey questions were adapted with permission from
a previous study that examined prenatal, infant and toddler
oral health curriculum among Canadian dental and dental
hygiene programs.® The survey included content related to
prenatal and infant and toddler oral health in the following
areas: curriculum and competencies, curriculum hours and
methods for delivery, locations for clinical experiences,
collaboration efforts, and professional policy guidelines.
In addition to above listed topics, the survey also included
questions about program characteristics (community college,
technical college, university DH program without dental
school, and university DH program with dental school),
number of full-time faculty members, number of students
accepted into the entering class each year, and the number of
entering classes accepted within a 12 month period, clinical
experiences with performing pediatric oral health assessments
(OHAs) and applying fluoride varnish, settings for OHAs and
fluoride varnish applications, and interprofessional pediatric
service-learning experiences. The final survey consisted of 41
items that were examined for content and face validity as well
as reliability by an expert panel of dental hygiene educators.
The Human Subjects Committee at Old Dominion University
deemed this study as exempt.

Data Analysis
The PDs’ report of prenatal and pediatric oral health

curriculum and clinical experiences for their students
were examined by program type: community colleges
(CC) (community and technical colleges) and universities
(university/college without a dental school and university
with a dental school). Descriptive analyses were conducted
for summarizing sample characteristics. Chi-square, Fisher
Exact, and Likelihood Ratio were used to test differences
between categorical variables. Mann-Whitney U t-tests were
used to examine differences in continuous variables (i.e.,
hours of didactic and clinical experiences related to prenatal
and pediatric curriculum content between the two program
types). All analyses were conducted using a statistical software
program (SPSS v.26; IBM, Armonk, NY, USA) and the alpha
was set at 0.05.
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Results

A total of 124 PDs responded to the survey for a response
rate of 37.9%. Over half of the respondents, were affiliated
with a community college (54%, n=67) and most (72.8%,
n=83) reported having 1-5 faculty members within the
program. A majority (82.3%, n=93) accepted one DH class
per year, with 42.9% (n=48) reporting a class size of 21-30
students (Table I).

Table I. Dental hygiene program characteristics (n=124)

Characteristic | n | %
Program type
Technical college 14 11.3
Community college 67 54
University/college without a dental school 26 21
University with a dental school 17 13.7
Number of faculty members
1-5 83 72.8
6-10 26 22.8
11 or More 5 4.4
Number of entering DH classes within 12 months
0 Classes per year 1 0.9
1 Classes per year 93 82.3
2 Classes per year 11 9.7
3 Classes per year 1 0.9
Unknown 7 6.2
Number of accepted students in entering DH classes per year
10-20 39 34.9
21-30 48 42.9
31-40 15 13.4
41 or more 10 8.9

Prenatal Oral Health

Curriculum and Experiences

Over three-fourths (77.3%) of respondents indicated
prenatal oral health as a part of their program’s core
curriculum while just about half (51.6%) reported it as a core
competency. For specific professional policies and clinical
guidelines relating to prenatal oral health taught, nearly all
respondents (90.5%) reported discussing the relationship
between periodontal disease and preterm birth and low-
birth weight. When asked whether the curriculum included
information on the role of maternal/prenatal nutrition on

infant and toddler oral health, (86.7%) of respondents
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reported in the affirmative, and 89.5% reported discussing
the vertical transmission of cariogenic bacteria from mother
to infant. However only 22.9% of the respondents indicated
that over half of their students received at least one or more
hands-on experience(s) with prenatal patients (Table II).
Although the curriculum and prenatal experiences varied
between community colleges and universities, none of the
differences were significant at p<0.05.

Hours of Didactic and Clinical Experiences and Barriers

Overall, universities reported more mean hours for all
forms of didactic and clinical experiences than community
colleges. Specifically, respondents from universities reported
the highest number of mean hours for clinical patient care
experiences versus community colleges (28.93 hrs vs.5.92
hrs, respectively). However, there was wide variation among
reported hours in both groups. When examining only
universities, there were more mean hours reported for video
or web-based learning (8.23hrs) than didactic instruction
(5.80hrs) for prenatal care (Table III). The three most
common reported barriers for prenatal clinical experiences
included lack of clients/patients (54.5%), students’ schedules
and appointment times (14.8%) and, patient perception of
need (12.5%) (Figure 1).

Pediatric Oral Health
Curriculum and Experiences

Over two-thirds (66.1%) of all respondents reported having
pediatric oral health as part of the DH core curriculum, while
less than half (45.7%) reported pediatric oral health as a core
competency. Over half of the respondents (56.8%), reported
teaching the recommendation of the first dental visit by age
one in their curriculum and 41.2% reported that over 75%
of their students received one or more hands-on experience(s)
with pediatric patients. When stratified by program type,
50% of community colleges and 60% of universities reported
that more than 50% of their students received at least one
hands-on experience with pediatric patients (p<0.05). When
respondents were asked about students’ performance of oral
health assessments (OHAs) and applying fluoride varnish,
nearly 20% reported that students were lacking this experience
(Table IV). In terms of collaborative efforts, only 41.4%
reported that their students have interprofessional learning
experiences related to pediatric oral health. Respondents from
universities had higher reports of interprofessional education
(IPE) opportunities (48.6%) compared to community colleges
(37.7%). Of those who reported collaborative efforts, over
one-quarter (28.4%) reported that these experiences occurred
in public health settings such as Head Start programs (data
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Table II. Prenatal oral health curriculum and experiences (n=124)*

Statement Responses DH Programs™*
Total Community | {5niersities
o Colleges o
n(/o) n(%) n(/o)
Prenatal OH core Yes 75 (77-3) 47 (74.6) 28 (82.4)
curriculum. No/Unsure 22 (22.7) 16 (25.4) 6 (17.6)
Yes 50 (51.6) 31 (48.4) 19 (57.6)
Prenatal OH core No/Unsure 45 (46.4) 31 (48.4) 5 (42.4)
competency.
Can be doneas |-, () 2(3.1) 0 (0.0)
an elective
Periodontal disease Yes 95 (90.5) 63 (91.3) 32 (88.9)
preterm and low birth
weight. No/Unsure 10 (9.5) 6 (8.7) 4(11.1)
Prenatal nutrition Yes 91 (86.7) 60 (87.0) 31 (86.1)
during pregnancy
Pediatl-ic OH. No/Unsure 14 (13.3) 9 (13.0) 5 (13.9)
Transmission of Yes 94 (89.5) 64 (92.8) 30 (83.3)
cariogenic bacteria
from mother to infant. No/Unsure 11 (10.5) 5(7.2) 6 (16.7)
Up to 10% 54 (51.4) 38 (55.1) 16 (44.4)
Percentage of students 11-24% 14 (13.3) 6 (8.7) 8 (22.2)
with 1> hands-on 25-50% 13 (12.4) 10 (14.5) 3 (8.3)
experience(s). 51-75% 11 (10.5) 8 (11.6) 3 (8.3)
76-100% 13 (12.4) 7 (10.1) 6 (16.7)
Additional elective Yes 15 (14.3) 9 (13.0) 6 (16.7)
training for prenatal
OH. No/Unsure 90 (85.7) 60 (87.0) 30 (83.3)
*Not all columns equal 124
** Community colleges includes technical colleges; university includes both university/college
without a dental school and universities affiliated with a dental school
Figure 1. Reported barriers to providing clinical experiences to
prenatal and pediatric patients.
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The Journal of Dental Hygiene 40

not shown). Lastly, when asked
about additional elective training
opportunities related to pediatric
oral health, only 1 in 5 programs
reported having additional elective
training opportunities (Table IV).

Hours of Didactic and Clinical
Experiences and Barriers

With regards to the mean hours
dedicated to delivery formats of
pediatric oral health content, patient
care experiences were higher for
university than community programs
(22.2hrs vs. 7.82hrs, respectively).
This was followed by clinical
observation only (9.32hrs vs. 5.80hrs)
and didactic approaches (6.50hrs vs.
4.11hrs) (TableIII). Similar to prenatal
content, there was wide variation in
pediatric content hours both between
and within program types. The top
three reported barriers included lack
of clients/patients (34.6%), lack of
time in curricula (17.6%), and patient
perception of need (14.3%) (Figure 1).

Professional Policies and
Clinical Guidelines

In general, most respondents
reported teaching various pediatric
oral health professional policies
and within
dental hygiene programs. More

clinical ~ guidelines
than 90% reported discussing the
following: infant oral health care,
the definition of early childhood
caries, caries-risk assessment tools,
amount of toothpaste to use, the
relationship between bottle-feeding
practices and oral health, and the
recommendation for the first dental
visit. Interestingly, while 91.7% of
respondents reported discussing the
relationship between bottle-feeding
practices and oral health, only 74.1%
reported discussing breast-feeding
practices and oral health.

When

of the professional guidelines and

examining  differences
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Table III. Hours of didactic and clinical prenatal and pediatric curriculum content for all programs* (n=124)

Prenatal Pediatric
Community College University Community College University
m * sd m * sd m * sd m * sd

Didactic Didactic
(lecture, seminars) 3 2111:283 0 5 811)2308 9 (lecture, seminars) 4 ? 1= +575 4 6 ;)2348 -
*(0-42) 21 +3. .80 + 8. *(1-45) 11+ 5. 50 + 8.
Video, Internet, or Video, Internet, or ~ ~
Web-based Learning ] ;14_342 3 g 2;:}; 47 Web-based Learning ] ;1_391 4 ] 22_182 4
(0-90) 54 + 2. 23 + 24, (0-10) 21+ 1. 22+ 2.
Clinical Clinical
(observation only) 4 7131=+1 ?7 5 12 411;1 13 5.8 (observation only) 5 81(;:+2? 9.0 9 3121=+2§ 55
(0-120) e o (0-120) T DA
St n-18 nlh |G =33 =19
(0-98) 428 +13.8 15.50 + 34.0 (0-36) 436+ 6.7 3.16 + 3.8
Clinical Patient Care Clinical Patient Care
(prevention and/or n=24 n=14 (prevention and/or n=39 n=27
restorative) 5.92 +10.6 28.93 +95.4 restorative) 7.82 +10.5 22.2 + 68.6
(0-360) (0-360)

Note: multiple response questions; not all columns equal n=124.

*Community colleges includes technical colleges; university includes both university/college without a dental school

and universities affiliated with a dental school

**Total minimum and maximum values in hours (combined) for each category.

policies by program type, respondents from universities, had
higher reports of discussing infant oral health care, amount of
toothpaste use, bottle-feeding practices and oral health, and
the recommendation for the first dental visit than respondents
who represented community colleges, but without statistical
significance (Table V).

Discussion

This exploratory study provides an overview of prenatal
and pediatric oral health content and clinical experiences
delivery within the DH programs in the US. The following
key findings were observed: respondents from both university-
based and community college-based programs reported more
curriculum and core competencies related to prenatal oral
heath content than pediatric oral health content; the average
hours dedicated to didactic and clinical experiences for both
prenatal and pediatric content was higher for university
than community college programs; and reports of hands-
on prenatal experiences were low for both program types
(universities and community colleges).

The Journal of Dental Hygiene

Reports of prenatal oral health curriculum content and core
competency was higher than pediatric oral health content in
this study. Although the prenatal population is not explicitly
mentioned in CODA standards, this finding suggests that DH
programs are aware of maternal oral health importance and are
incorporating prenatal oral health content in their curriculum
as suggested by best practice approaches.”” On the other hand,
the lower report of core competencies related to pediatric oral
health may be a result of the broad term “child” that is used in
the CODA standard 2-12. According to the American Academy
of Pediatrics, the term “child” includes all children under the
age of 12 years."” Since the standard does not specify an age
range for children, DH programs may have varying definitions
and requirements for child patients. This study examined the
pediatric content as it relates to infants and toddlers; many
DH programs have may have competencies for children aged
five years and above but not for zero to five years. Perhaps a
closer evaluation or clarification of the current CODA standard
may be necessary to highlight the competency requirements for
infants and toddlers and to ensure that students are competent
and confident to deliver DH care throughout the life span.
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Table IV. Pediatric oral health curriculum and experiences for all programs*

(n=124)
Statement Responses DH Programs
Total C(g:ﬁ: ;:;ty Universities
0, 0,
n (%) n (%) n (%)
Pediatric OH core | Y& 78 (66.1) 47 (61.8) 31 (73.8)
curriculum No 40 33.9) | 29 (38.2) 11 (26.2)
Yes 53 (45.7) 31 (40.8) 22 (55.0)
Pediatric OH core | No 58 (50.0) | 42 (55.3) 16 (40.0)
competency "
A Pe COReas 5 (4.3) 3(3.9) 2 (5.0)
an elective
6 months 30 (25.4) 16 (21.1) 14 (33.3)
By 12 hs of
y 12 mOntis Okase | 67 (56.8) | 43 (56.6) 24 (57.1)
or 1* birthday
Recommended age
for first dental visit | By 24 months ofage | 1) (55 1 g (1 g) 3(7.1)
or 2™ birthday
By 36 months of age
or 3" birthday or after 9.6 8 (10.5) 124
Up to 10% 33 (32.4) 27 (41.5) 6 (16.2)
Percentage of 11-24% 6 (5.9) (3.1) 4 (10.8)
G ERsin 25-50% 9 (8.8) 4(62) 5(13.5)
1> hands-on
experience(s) " 51-75% 12 (11.8) 5(7.7) 7 (18.9)
76-100% 42 (41.2) 27 (41.5) 15 (40.5)
No experience for
d 21 (19.4) 16 (22.9) 5(22.7)
Clinical experiences | $9"%
performing OHAs | Variable experiences
and Fl- varnish for students 44 (40.7) 28 (40.0) 16 (42.1)
application
All students have 43(39.8) | 26(37.1) | 17 (44.7)
experiences
Opportunities for | Yes 43 (41.4) 26 (37.7) 17 (48.6)
IPE and pediatric
oral health No 61 (58.7) 43 (62.3) 18 (51.4)
Additional Yes 2194 | 12071y | 9237
elective training
(opportunities
beyond the No 87 (80.6) | 58(82.9) | 29(76.3)
curriculum).

* Community colleges includes technical colleges; university includes both university/college without
a dental school and universities affiliated with a dental school

**Statistically significant based on Chi-square test (Likelihood Ratio); not all columns N=124
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In general, the average number
of hours reported for the delivery of
prenatal and pediatric didactic content
and clinical experiences was higher
among universities. This difference may
be attributed to resource availability and
connectedness with other allied health
programs. For example, dental hygiene
programs that are affiliated with a
university and particularly a dental
school, may have more opportunities for
intraprofessional and interprofessional
collaborations; as well as the ability to
provide innovative methods of delivery
and clinical experiences. For example,
the University of North Carolina Chapel
Hill developed a Prenatal Oral Health
Program (pOHP) to provide prenatal
oral health training for pediatric dentists
and obstetricians and gynecologists.*
The program later evolved and included
senior dental hygiene students who
worked  collaboratively with ~dental
students to provide preventive services
to pregnant patients.”” The researchers
observed an overall increase in dental
hygiene students’ knowledge and confi-
dence to screen and counsel pregnant
patients after completion of the pOHP.*
Similarly, Claiborne et al., created
a service-learning experience for
dental hygiene and nurse practitioner
students to collaborate and deliver
oral health education, oral screenings,
and fluoride varnish application to
pre-school age children attending a
university-based child development
program.” The activity provided a
space for both dental hygiene and
nurse practitioner students to visualize
their roles individually and collectively
as it relates to pediatric oral health.

While

collaborative efforts to provide prenatal

there are documented

and pediatric experiential ~clinical

experiences;?*?'  the current study
found that the reported percentage of
students with one or more hands-on

experiences for prenatal and pediatric
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Table V. Professional policies and clinical guidelines for prenatal and pediatrics

for all programs* (n=124)

Statement Responses DH Programs

Does your program teach, recommend, Total C(():n;ﬁle l;::ty Universities
or discuss the following? n (%) n (%) n (%)

Yes 82 (78.8) 51 (77.3) 31 (81.6)
Dental home

No/Unsure 22 (21.2) 15 (22.7) 7 (18.4)

Yes 97 (90.7) 60 (87.0) 37 (97.4)
Infant oral health care

No /Unsure 10 (9.3) 9 (13.0) 1(2.6)
Definition of early Yes 103 (95.4) 67 (95.7) 36 (94.7)
childhood caries No/Unsure 5 (4.6) 3 (4.3) 2(5.3)

Yes 98 (91.6) 64 (92.8) 34 (89.5)
Caries-risk assessment tools

No/Unsure 9 (8.4) 5(7.2) 4 (10.5)
Recommendation of Yes 68 (63.0) 42 (60.0) 26 (68.4)
fluoridated toothpaste | No/Unsure | 40 (37.0) | 28 (40.0) 12 (31.6)

Yes 98 (90.7) 63 (90.0) 35 (92.1)
Amount of toothpaste

No/Unsure 10 (9.3) 7 (10.0) 3 (7.9)
Benefits and frequency Yes 96 (88.9) 62 (88.6) 34 (89.5)
of Fl- varnish No/Unsure | 12 (11.1) 8 (11.4) 4(10.5)

Yes 86 (79.6) 53 (75.7) 33 (77.3)
Fl- varnish application

No/Unsure 22 (20.4) 17 (24.3) 5(13.2)
Proper dicts with Yes 96 (88.9) | 63(90.0) | 33(86.8)
caregivers No/Unsure 12 (11.1) 7 (10.0) 5(13.2)
Bottle—feeding aingl Yes 99 (91.7) 63 (90.0) 36 (94.7)
oral health No/Unsure 9(8.3) 7 (10.0) 2(5.3)
Breastfeeding and Yes 80 (74.1) 55 (78.6) 25 (65.8)
oral health No/Unsure | 28 (25.9) 15 (21.4) 13 (34.2)
Recommendation for | YeS 100 (92.6) | 63(90.0) | 37 (97.4)
a first dental visit No/Unsure 8 (7.4) 7 (10.0) 1 (2.6)
Performing and Yes 92 (85.2) 61 (87.1) 31 (81.6)
positioning for an oral
health examination No/Unsure 16 (148) 9 (129) 7 (184)
Recognition of dental Yes 96 (88.9) 63 (90.0) 33 (86.8)
caries during an oral
health examination No/Unsure 12 (11.1) 7 (10.0) 5 (13.2)

Note: Not all columns equal n=124

*Community colleges includes technical colleges; university includes both university/college without
a dental school and universities affiliated with a dental school
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patients was low for both university and
community college programs. Prenatal
hands-on experiences were the lowest
for both program types. This finding
aligns with the respondents’ reported
barriers for prenatal clinical experiences;
the highest reported barrier was a lack
of clients/patients. This may be related
with lower use of dental services among
pregnant women. There are oral health
knowledge gaps and many women do
not feel that it is safe to receive routine

dental 223

care during pregnancy.
Dental hygiene programs are in an ideal
position to offer education and routine
dental care to pregnant patients while
also providing students with impactful
clinical experiences. To increase prenatal
patient experiences, DH programs
can consider partnering with public
health clinics or the Women Infant and
Children (WIC) programs and create
experiential learning opportunities for

their students.

Regarding pediatric experiences,
one in five respondents reported that
their students did not have experience
performing oral health assessments
(OHAs) and applying fluoride varnish.
In addition, fewer than half reported
IPE experiences. These experiences are
essential for DH students as fluoride
varnish is a common preventive dental
service that DHs can provide and one that
is often provided in settings outside of
dentistry.?* Interprofessional experiences
can expose dental hygiene students to
other allied health professionals.””®
One weakness identified in the dental
hygiene curriculum is the minimum
number of IPE opportunities reported
in the entry-level curricula.””* Despite
programmatic barriers to providing IPE
experiences, dental hygiene programs
are attempting to collaborate with other
disciplines such as nursing to provide
opportunities for students,*® which is an
ideal collaborator profession to address
prenatal and pediatric oral health.
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This study had limitations. First, this was a cross-sectional
design; and is subject to recall and reporting bias. Program
directors had to recall information about the entire program
curriculum related to prenatal and pediatric oral health;
specifically, they had to approximate number of hours for
different methods of delivery for both prenatal and pediatric
didactic and clinical experiences. The hours reported may be
the total hours dedicated in the curriculum but may not be
reflective of all students receiving the experience (i.e., clinical
related experiences), which is evident in the responses related to
hands-on clinical experiences. Despite these limitations, this was
the first study to the researchers’ knowledge to examine prenatal
and pediatric oral health curriculum and clinical experiences
within entry-level dental hygiene programs in the US. In
addition, findings from the current study identifies the gaps in
DH curriculum that should be addressed and improved upon
while also highlighting the content areas where DH programs
are successfully incorporating required content.

Conclusions

Although, DH programs vary in content and clinical
experiences, it is evident that most programs are utilizing
different methodologies to incorporate prenatal and pediatric
content into the curriculum. In addition, DH students
are being exposed to prenatal and pediatric oral health
professional guidelines and recommendations. However,
patient care experiences for prenatal and pediatric patients
among both universities and community college programs
are low due to several reported barriers, including a lack
of patients. To develop a well-trained DH workforce, it is
essential to identify opportunities to strengthen the prenatal
and pediatric content and provide clinical experiences to the
students. Integrating IPE opportunities and identifying health
care professional collaborators providing care to prenatal
and pediatric populations may be some strategies to increase
patient encounters for DH students and better prepare them
for addressing oral health among these populations.
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Innovations in Dental Hygiene Education

Brief Motivational Interviewing: Evaluation of a skills-based
education program
Michelle C. Arnett, MS, RDH; Michael D. Evans, MS; Cynthia L. Stull, DHSc, MDH, RDH

Abstract

Purpose: Oral health care providers have been charged with recommending the human papillomavirus (HPV) vaccine for
the prevention of HPV oropharyngeal cancers (OPC). The purpose of this study was to determine dental hygiene student
competency of the application of brief motivational interviewing (BMI) and the accuracy of HPV vaccine information for
the prevention of HPV OPC.

Methods: A convenience sample of 59 senior dental hygiene (DH) students from the class of 2020 (n=31) and the class
of 2021 (n=28) participated in the HPV OPC curriculum and skills-based BMI training at the University of Minnesota
School of Dentistry. Students completed two audio-recorded patient interactions and one Objective Structured Clinical
Examination (OSCE). Student self-assessment and faculty evaluation scores were determined by a standardized BMI HPV
rubric. Descriptive statistics were used to analyze the data.

Results: Class of 2021 self-assessment ratings were higher than the class of 2020 in all components of the BMI HPV rubric
at all three time points. Faculty evaluation achieved statistically significant improvement for the class of 2021 from patient
Interaction 1 (evocation p<0.01; summary p<0.01) to the OSCE (evocation p<0.05; summary p<0.01). Both classes rated
themselves as competent (270%) for most BMI subcategories.

Conclusion: Dental hygiene student competence in demonstrating the components of the Spirit of MI to the accuracy
of HPV and HPV vaccine information was achieved through the implementation of the skills-based BMI HPV training.
Outcomes of student self-assessment and faculty evaluation highlighted the Kirkpatrick Model as a framework to evaluate
BMI skills-based training.

Keywords: dental hygiene education, brief motivational interviewing, skills-based training, patient education, human
papillomavirus vaccine
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Introduction

Most oropharyngeal cancers (OPC) in the United States
(US) are attributed to the human papillomavirus (HPV), in
particular HPV16 and HPV18."? Healthy People 2030 set
an objective to reduce HPV-vaccine preventable infections
from 15.1% to 8.7% for individuals aged 20 to 34* and the
indication for the HPV vaccine was expanded by the Food
and Drug Association for the prevention of HPV-related
OPCs in 2020.° Despite this information, the incidence of
HPV OPCs is increasing and the HPV vaccine uptake goal is
still below the projected threshold.>*

Although health care provider communication has been
identified as one of the most influential facilitators of vaccine

The Journal of Dental Hygiene

uptake, providers have reported barriers to discussing HPV
with patients, including a lack of HPV OPC knowledge,
comfort in discussing a sensitive topic, and a lack of confidence

612 Recent studies

in vaccine advocacy communication.
investigating HPV communication suggest that motivational
interviewing (MI) may be the optimal counseling approach
to HPV-OPC and HPV vaccine discussions during patient
care'®"*"1® Motivational interviewing is a collaborative patient-
centered counseling approach to support a positive behavior
change.”” Research has explored using MI as an optimal
communication approach for HPV counseling followed MI

guiding strategies and MI RULES during brief motivational
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10.13-15 Brief motivational

(BMTI)
interviewing is intended for health care providers that have

interviewing sessions.
limited time (5-10 minutes) to counsel patients on their
perceptions of change, provide behavior change support, and

promote awareness.'®"

Oral health care providers need knowledge on general
HPV information, the role of HPV in OPC, and HPV
vaccination facts to develop competent skills in HPV
communication and vaccine advocacy. Additionally, MI
training must include coaching, role-playing, and feedback
to effectively deliver information and confidently counsel
patients on HPV OPC prevention. Improved communication
training may be effective in promoting provider confidence
in their HPV discussion skills. Furthermore, the American
Dental Association (ADA) has published a policy statement
to encourage oral health care providers to recommend the
HPV vaccine for the prevention of HPV OPC and asserts that
“comprehensive skills-based training should be integrated
into existing dental education programs” for vaccine
advocacy.*® A comprehensive curriculum for HPV OPC
communication should include training in HPV knowledge
and evidence-based communication strategies. However,
formal didactic and clinical training to prepare students for
HPV OPC communication has been found to be limited in
dental hygiene education programs.

In 2019, the University of Minnesota (UMN) School of
Dentistry dental hygiene (DH) program launched a skills-
based BMI HPV curriculum, consisting of an HPV OPC
and HPV vaccination advocacy module and communication
skills training. A critical aspect of implementing a training
program in an education setting is the evaluation of student
outcomes. The Kirkpatrick Model** for training was used
as the framework to evaluate this skills-based program. The
Kirkpatrick Model includes four levels of evaluation, 1)
“reaction” of the students’ training experience, 2) “learning”
of knowledge and skills attained from the training, 3)
“behavior” as a result of the training, and 4) “results” of the

training to achieve an outcome.**?

The first phase of evaluation of this skills-based
curriculum assessed the “reaction” from students. Students’
perceptions of the skills-based curriculum to enhance their
knowledge, attitudes, confidence and comfort during HPV
communication and vaccine advocacy has been assessed and
reported previously.® The second phase that was studied
determined students’ level of “learning” the importance of
and their confidence in applying BMI strategies during HPV
communication and vaccine advocacy.” The third phase
had two specific aims: 1) evaluate student competence in
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demonstrating the components of the Spirit of MI" while
applying BMI during HPV communication and 2) determine
the accuracy of HPV and HPV vaccine information while
using BMI. The purpose of this study was to measure the
outcomes of the skills-based BMI HPV curriculum on
student competency in alignment with the third (behavior)
and fourth (results) levels of the Kirkpatrick Model.

Methods

This study was determined to be exempt by the Institu-
tional Review Boards (IRB) of the UMN (STUDY00007617)
and A. T. Still University (IRB #2019-106). A convenience
sample of 59 DH students from the class of 2020 and the
class of 2021 at the UMN DH program participated in the
skills-based BMI HPV curriculum. The skills-based BMI
HPV curriculum was developed utilizing the existing MI
thread in the UMN DH program.

The MI thread begins in the communications course
in semester two of a six semester program. In semester two,
DH students have three 1-hour 40-minute sessions (five
lecture hours) on MI content. Lecture and learning activities
encompass coaching and role-playing, practicing the Spirit of
MI, MI principles, MI guiding strategies, and MI RULES."1%24
Operational definitions are provided in Figure 1. Students learn
the Elicit-Provide-Elicit (E-P-E) approach to ask evocative
questions to understand patient awareness, provide information
with permission to fill in gaps in understanding, and elicit
patient motivation and readiness for change in semester two.”
Additionally, the MI thread includes evaluation of student
competency of MI skills during Objective Structured Clinical
Examinations (OSCE) with standardized patients in semesters
3-6 of their educational training. An OSCE is a gold-standard
assessment tool to evaluate student clinical competence, while
eliminating live patient bias.” The class of 2020 and the class
of 2021 both completed the MI thread as students in the UMN
DH program.

Students’ application of MI is evaluated using the UMN
standardized MI rubric. In 2018, faculty participated in
calibration sessions to determine inter-rater reliability and the
results were used to make modifications to develop a revised
UMN standardized rubric. The UMN standardized MI
rubric has been used for evaluation of students’ application in
the MI thread for three cohorts.

For the class of 2021, the skills-based HPV BMI curri-

culum was modified after evaluation of the curriculum.”'°

Additionally, the COVID-19 pandemic resulted in distance
learning in 2020, requiring a revision of learning activities.

Figure II displays the skills-based BMI HPV curriculum
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Figure I. Operational definitions

17,18,24

The provider’s ability to develop a collaborative partnership

Collaboration . .
with the patient.
Accent The provider will demonstrate an attitude of acceptance for the
cceptance o .
P patient’s strengths, weaknesses, and ambivalence of change.
Spirit of MI
C . The provider’s ability to actively promote the patient’s well-
ompassion . . . .
P being and give priority to their needs.
Evocati The provider’s ability to evoke the patient’s own thoughts or
vocation . S . .
ideas, rather than the provider imposing goals or expectations.
Empach Provider's ability to show interest in understanding the patient’s
mpa .
pathly perception.
Discrenan To distinguishing between the patient’s values and behaviors
iscrepanc . . : . .
MI Principals to pancy that are inconsistent with their behavior change goals.
Support Autonomy
Rolling with resistance To avoid conflict.
Self-eff Give encouragement and praise to build confidence in the
elf-efficac . - .
Y patient’s ability to change a behavior.
Open-ended question Questions that cannot be answered with a yes or no statement.
i Giving encouragement or acknowledgment to the patient’s
Affirmations
strengths.
Reflective listeni A form of listening that displays an understanding of the
eflective listenin o . .
& patient’s perceptions, ambivalence, and efforts.
S . Utilized by the provider to close the MI session and/or check
ummarizin . . .
MI Guiding 5 for accuracy of the information presented by the patient.
Strategies
Elicit Change Talk Self-reported argument of change.
Importance or confidence ruler (readiness ruler) | Assessment of a patient’s readiness to change.
Ask for elaboration (“What else?”) Evoke change talk.
Enhance self-efficacy Build patient’s confidence.
Provider's do not “fix” or “change” the patient’s behaviors
Resist the Righting Reflux . .
ghting affecting their health.
Understandin Provider understands the patient’s perceptions of motives,
erstandi :
g challenges, and ambivalence of change.
MI RULES
Listening Provider listens with empathy to the patient’s challenges.
Empower Build self-efficacy and support patient autonomy.
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Figure II. Skills-based BMI HPV curriculum (class of 2020 and 2021)

Class of 2020 | | Class of 2021
Semester Three: 40-minute HPV gerr]ester Four: 90-minute HPV
Online Educational Module zg"e.Ed“":ntl":{‘af| M%dule and
\ / a 40-minute efresher
Resource Provided: R Provided:
« HPV Fact Sheet ) . esource Frovided:
50 True/False HPV Questions 50 True/False HPV Questions * HPV Fact Sheet
2
(=
50-minute BMI HPV Coaching and Role-Playing Session 120-minute BMI HPV Coaching and Role-Playing Session via Zoom
Resources Provided: Resources Provided:
* HPV Scripts (Raising Awareness) * HPV Scripts (Raising Awareness)
* Affirmations to Demonstrate Reflective Listening and Evoke « Affirmations to Demonstrate Reflective Listening and Evoke
Change Talk During HPV Patient Counseling Change Talk During HPV Patient Counseling
Audio Recorded BMI HPV 1 I Audio Recorded BMI HPV
Patient Interaction 1 Patient Interaction 1
. ¢ Student Self-Assess o Student Self-Assess .
(§tudent Provider and * Faculty Team Grading « Faculty Team Grading (Student Provider and
Patient at UMN SOD Clinic) Junior DH Student)
(UMN BMI HPV Standardized Rubric) (UMN BMI HPV Standardized Rubric)
5 N\
§ Audio Recorded BMI HPV | h Audio Recorded BMI HPV
§ Patient Interaction 2 Patient Interaction 2
B (Student Provider and * Student Self-Assess ® Student Self-Assess (Student Provider and
£ Patient at UMN SOD Clinic) * Faculty Team Grading v sty g el Patient at UMN SOD Clinic)
o / (UMN BMI HPV Standardized Rubric) (UMN BMI HPV Standardized Rubric) \
Semester Four: | h Semester Five:
BMI HPV OSCE BMI HPV OSCE
(Standardized Patient) ¢ Student Self-Assess * Student Self-Assess (Standardized Patient)
* Faculty Independent Evaluation * Faculty Independent Evaluation Faculty Calibration Session:
(UMN BMI HPV Standardized Rubric) (UMN BMI HPV Standardized Rubric) BMI HPV OSCE

for the class of 2020 and the class of 2021. Details on the
learning modules, resources, and activities for the skills-based
15,16

BMI HPV curriculum have been described previously.
Evaluation instrument

Student self-assessment and faculty evaluation scores
were determined by the standardized MI HPV rubric. The
standardized UMN MI rubric was modified to include HPV
and HPV vaccine language. The MI HPV rubric is worth 30
points and includes the Spirit of MI" components with the
following HPV vaccine language: collaboration to elicit ideas
forchangein HPV vaccinestatus (9 points possible), acceptance
by asking permission before providing information about the
HPV vaccine (6 points possible), compassion to understand
patient perceptions with the HPV vaccine (6 points possible),
evocation to support patient autonomy regarding the HPV
vaccine (6 points possible) and the MI guiding strategy of
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summarizing (3 points possible)."®* Within each of these
categories (excluding summary) are sub-categories (3 points
per sub-category). Students can score a three or a zero in
each sub-category on their application of MI principles, MI
strategies, MI RULES, and the application of BMI, while
delivering accurate HPV and HPV vaccine information via
the E-P-E approach.

Student self-assessment and faculty evaluation

Students in the class 0f 2020 completed two audio recorded
discussions with patients in the UMN clinic demonstrating
BMI during HPV communication; students completed
the HPV Patient Interaction 1 and self-assessed using the
standardized MI HPV rubric. Two DH faculty investigators
(CS and MA) team-graded the HPV Patient Interaction
1 using the same standardized MI HPV rubric. Faculty
feedback provided an opportunity for students to implement
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improved HPV knowledge and application of BMI to their
audio recorded HPV Patient Interaction 2. Following the first
patient interaction, students completed Patient Interaction 2,
self-assessed, were team-graded and provided with faculty
feedback. Once the two patient interactions were completed,
student competency was evaluated during an OSCE. The
OSCE simulations were recorded to allow students to self-
assess and for faculty reference during the evaluation process.
For the class of 2020, there was no faculty calibration session
prior to the OSCE. It had been previously determined that the
essence of MI principles had been preserved on the modified
MI HPV rubric, so formal faculty calibration was deemed
unnecessary for the OSCE evaluation. Dental hygiene faculty
individually evaluated students during the BMI HPV OSCE
in real-time and had access to the recording to confirm initial
evaluation and feedback.

Students in the class of 2021 were given the option to
complete the HPV Patient Interaction 1 with a first-year DH
student as a mock patient. The first-year DH students had
not yet been exposed to the MI thread in the curriculum.
This modification was implemented to allow novice students
to practice their HPV knowledge and BMI skills with a
peer to gain confidence prior to a HPV Patient Interaction
in clinic.”' The class of 2021 students completed the HPV
Patient Interactions by audio recording, self-assessed, were

team-graded and provided with feedback by the same DH
faculty (CS and MA) as the class of 2020.The only modification
was a one-hour faculty calibration session via Zoom to prepare
for the OSCE. During the faculty calibration session, the MI
HPV rubric criteria was discussed, faculty team-graded two
BMI HPV audio recordings from the class of 2020 and discussed
grading discrepancies to standardize evaluations. Team grading
led by MA and CS was used for the OSCE for the class of 2021.
This modification served two purposes: 1) enhance student MI
coaching by providing feedback by two faculty, 2) serve as an
additional faculty calibration session.

Data analysis was performed using a statistical software
program (R version 3.5.2) for the Wilcoxon signed-rank test
to compare the two classes (2020 and 2021). Comparisons for
each class were analyzed for Patient Interaction 1 (PI 1), Patient
Interaction 2 (PI 2), and OSCE/Patient Interaction 3 (PI 3);
p-values less than 0.05 were regarded as statistically significant.
Agreement between student and faculty ratings were quantified
using the percent agreement and kappa statistic.

Results

A total of 59 DH students from two cohorts (class of
2020, n=31; class of 2021, n=28) completed the skills-based
BMI HPV curriculum. Students’ self-assessment and faculty
evaluation frequencies are shown in Table I. Class of 2021

Table I. Wilcoxon signed-rank test for time point comparisons for student and faculty groups

Class of 2020 versus Class of 2021
Group Spirit of MI* PI1 PI2 PI3
2020 2021 ¥4 2020 2021 ¥4 2020 2021 ¥4
Collaboration > 6 26 52 0.03** 87 93 0.02* 93 100 0.10
Acceptance = 6 68 85 0.12 48 63 0.27 63 78 0.24
Students Compassion = 6 58 78 0.12 77 89 0.22 83 89 0.55
Evocation = 6 42 67 0.06 52 89 0.01** 57 70 0.29
Summary** = 3 26 52 0.03** 52 81 0.02** 50 93 <0.01**
Collaboration > 6 74 78 0.53 77 93 0.95 87 85 0.71
Acceptance = 6 55 70 0.20 77 75 0.83 90 93 0.77
Faculty Compassion = 6 81 93 0.19 90 93 0.74 84 85 0.90
Evocation = 6 48 81 <0.01** 70 85 0.15 55 78 0.05**
Summary** = 3 26 70 0.01** 73 89 0.14 55 93 <0.01**

*Spirit of MI = Collaboration: Establish partnership and rapport development; Acceptance: Demonstrate respect, autonomy, and affirmations;
Compassion: Show no judgement, shaming, or belittling; Summary - Reflects big picture, checks for accuracy of information provided by the patient and/
or next steps; Patient Interaction 1 (PI 1); Patient Interaction 2 (PI 2); OSCE (PI 3)

** p<0.05
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self-assessment ratings were higher than the class of 2020
in all components of the MI HPV rubric. Comparing the
self-assessments from the class of 2020 to the class of 2021,
there was a statistically significant improvement for Patient
Interaction 1 (acceptance p=0.03), Patient Interaction 2
(collaboration p=0.02; evocation p<0.01; and summary
»=0.02) and for the OSCE (summary p<0.01). Faculty
evaluation of students was also higher for the class of 2021
as compared to the class of 2020, except for the MI HPV
rubric component of acceptance for Patient Interaction 2.
Comparing the faculty evaluation for the class of 2020 to the
class of 2021, there was a statistically significant improvement
for Patient Interaction 1 (evocation p<0.01; summary p<0.01)
and the OSCE (evocation p 0.05; summary p<0.01).

The sub-categories of students’ self-assessment, faculty
evaluation frequencies are shown in Table II. Students from
both classes rated themselves high (270%) for most of the
sub-categories of the MI HPV rubric. However, lower student
self-assessment ratings and faculty evaluations (<70%) were
identified for both classes during Patient Interaction 1.
There were statistically significant improvements for Patient
Interaction 2 (“uses open-ended questions” p= 0.02) and for
the OSCE (“eliciting ideas for change” p=0.01; “supports
self-efficacy/patient autonomy” p=0.04) when comparing
the class of 2020 to the class of 2021. Faculty evaluations
demonstrated statistically significant improvement between
classes for the following: Patient Interaction 1 (“ask
permission” p=0.03; “uses open-ended questions” p<0.01),
Patient Interaction 2 (“uses open-ended questions” p=0.05)
and for the OSCE (“introduction” p=0.02; “supports self-
efficacy/patient autonomy” p=0.02).

Agreement between student self-assessment and faculty
evaluation across three time points is shown in Table III.
Agreement >70% was achieved for two of the five components
of the MI HPV rubric for the class of 2020 and faculty while
agreement was achieved for three of the five components for
the class of 2021 and faculty. The kappa statistic quantifies
the relationship between the observed level of agreement
and the level of agreement expected due to chance, given
the distribution of observed ratings. The observed level of
agreement for student self-assessment and faculty evaluation is
more than chance, but not near perfect agreement (Table IIT).

Discussion

This study is the third phase of evaluating a skills-based
curriculum to determine student “behavior” and “results”
using the Kirkpatrick Model in assessing competency in
applying the four Spirit of MI components (collaboration,
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acceptance, compassion, and evocation) to support patient
autonomy in receiving HPV and HPV vaccine information.
The skills-based BMI HPV curriculum has been implemented
for two classes in the UMN DH program and is planned
to continue for future cohorts. The UMN DH program is a
competency-based educational program; students are required
to achieve a minimum of 70% for competency. Accordingly,
a threshold of >70% was set for students to demonstrate
competency in the skills-based HPV BMI curriculum.

Regarding the first specific aim, many factors can inhibit
student competency in demonstrating the components of the
Spirit of MI while using BMI during HPV communication,
including patient-provider trust and rapport and patient
resistance. Patient Interactions 1 and 2 were dependent
on the availability of patients meeting the assignment
criteria. This resulted in unequal experiences for students.
Qualifying patients who agreed to be recorded for the Patient
Interactions who were engaged and interested in the HPV
discussion, allowed students to practice their skills. Whereas
other patients who agreed to support their student provider
in completing an assignment but were not interested in
receiving HPV or HPV vaccine information, demonstrated
resistance to the topic. Stull et al., also reported that patient
resistance may have negatively impacted students’ confidence
and comfort during HPV discussions.”

A lack of confidence and comfort in HPV discussions
was reflected in low (270%) self-assessment scores for all
components of the Spirit of MI for Patient Interaction 1 for
both cohorts in this study. Both Arnett et al. and Stull et al.
reported that an increased number of patient encounters to
practice using BMI for the delivery of HPV and HPV vaccine
information resulted in higher perceptions of confidence."'¢ In
this study, student self-assessment scores increased over time;
the highest self-assessment scores were for the OSCE. This also
aligned with faculty evaluation of student performance from
Patient Interaction 1 to the OSCE. Another possible reason for
this outcome was that an OSCE allows for equal, standardized
experiences, improving consistency for faculty evaluation of
students’ skills.

A positive finding was the improved outcomes in the
categories of evocation and summary for the class of 2021.
Evocation is a foundational principal of the Spirit of MI to
evoke a patient’s own intrinsic motivation while building
confidence and supporting autonomy.”*?* Since HPV OPCs
and HPV vaccine acceptance are sensitive topics, students’
ability to demonstrate evocation is key in maintaining patient
autonomy. Additionally, to stay within the parameters of BMI
(5-10 minutes), a skill is to demonstrate summaries to close
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Table III. Levels of agreement between student and faculty rating

Group Spirit of MI* | Kappa** | n=total*** | n=agreement | % agreement

Collaboration 0.31 91 47 52
Acceptance 0.38 90 58 64

Class of 2020 ]

and Faculty Compassion 0.17 91 68 75
Evocation 0.14 90 50 56
Summary 0.53 90 69 77
Collaboration 0.31 81 40 49
Acceptance 0.17 81 53 65

Ul @i AR Compassion 0.13 81 67 83

and Faculty
Evocation 0.29 81 59 73
Summary 0.37 81 66 81

*Spirit of MI = Collaboration: Establish partnership and rapport development; Acceptance: Demonstrate
respect, autonomy, and affirmations; Compassion: Show no judgement, shaming, or belittling Summary:
Reflects big picture, checks for accuracy of information provided by the patient and/or next steps

**Kappa =1, indicating perfect agreement and kappa=0 indicating agreement no better than chance.
pp gp g pPp g agl

***Total n is 3 times the number of students for 3 time points of assessments, minus any missing
assessments/values.

the MI session and check for accuracy. Students in the class of 2021 were able to meet
competency in these two areas by their senior year compared to the class of 2020 who were
not able to achieve this in their third year of the dental hygiene program.

The class of 2021 had higher overall self-assessments and faculty evaluation ratings.
Unique to the class of 2021, the BMI HPV training was online and moved to semester four,
whereas the class of 2020 was held in a traditional classroom environment and occurred in
their third semester. Stull et al. suggested that BMI HPV skills-based training be presented
late in the curriculum to allow DH students time to gain confidence in clinical protocols
before approaching this potentially sensitive topic.'® This shift in the sequence of the skills-
based BMI HPV curriculum produced stronger outcomes of student competency for the
class of 2021 indicating a greater likelihood that these graduates will be able to demonstrate
all aspects of the Spirit of MI during HPV communication as licensed professionals. These
findings align with Reno et al. who found that as providers had more opportunities to
implement MI during HPV discussions, the perceived usefulness of the communication
technique increased.'

The learning transfer process is also noted as a determining factor of effective training.*
Learning transfer from the Kirkpatrick Model (level 2) to level 3 (behavior) as reported by
Arnett et al.” was also demonstrated in this study. A noted limitation to the Kirkpatrick
Model is the training of evaluators and other outside influences that may impact the
evaluation of the training program.” To address this limitation, a faculty calibration
session prior to the class of 2021 OSCE and faculty team-grading of student OSCEs was
implemented to reduce contextual influences of faculty evaluation of student competency.

Each component of the MI HPV rubric included accuracy of HPV knowledge and
vaccine advocacy coupled with BMI principles to assess the accuracy of the information
provided. Student self-assessment and faculty evaluation frequencies ranged from 74%-
100% for “eliciting accurate information about the HPV vaccine,” “understand the patient’s
perceptions and/or concerns with the HPV vaccine,” and “emphasized patient autonomy
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regarding the HPV vaccination.”
Ratings for “eliciting their ideas for
change in HPV vaccination status”
varied for students’ self-assessments
and faculty evaluation for Patient
Interactions 1 and 2; however, final
ratings from the OSCE ranged
73%-100%, suggesting curricular
strength.

Stull et al. reported students’
lack of HPV and HPV wvaccine
knowledge may have impacted their
application of BMIL.'® Additionally,
the application of MI requires
training, coaching, and feedback to
retain skills.’»?”?® This was evident
with low frequencies of student
self-assessment scores for Patient
Interaction 1 for both cohorts
and supports prior evidence that
students need knowledge, training,
and practice applying their BMI
skills during HPV discussions.”>!¢
The class of 2021 completed a
90-minute HPV online educational
module, an online 120-minute BMI
coaching and role-playing session
and a 40-minute MI refresher

lecture;>'¢ whereas, the class of

2020 completed a 40-minute HPV
online education module and only
had a 50-minute BMI coaching
and role-playing session.”'® The
class of 2021 had higher self-
assessment  scores and faculty
evaluations at all three time points
and may indicate that the longer
duration and sequencing of the
BMI HPV curriculum may provide
the appropriate amount of training
for DH students to effectively and
confidently apply BMI for HPV

and HPV vaccination discussions.

Findings from the educational
literature  indicate that  self-
assessment in the DH curricula
allows students to recognize gaps
in their knowledge and skills to
inform consequential, self-directed

learning.”® This may explain why
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general knowledge of HPV improved for students in this study.
The curriculum provided three opportunities for students to self-
assess on their HPV knowledge, which may have contributed
to their demonstrated knowledge of HPV information and
vaccination advocacy. Daley et al. reported dental hygienists
as having discrepancies in their HPV OPC knowledge and
identified a need for increased education." This study suggests
that the learning transfer from Kirkpatrick Model level 2
(learning) to level 3 (behavior) of demonstration of accurate
HPV information may have been accomplished through
self-assessment. Students were able to determine inaccuracies
in their provided HPV information to self-correct for Patient
Interaction 2 and the OSCE. The accuracy of HPV knowledge
and vaccine advocacy was evaluated with both self-assessments
and faculty evaluation, with results ranging between 84%-
100%, indicating that the skills-based BMI HPV training
enhanced students’ knowledge, a known gap in the literature.
Further, the OSCE results demonstrated that the intended
goals of the program were achieved with this skills-based
training and completed the final evaluation level (results) of the

Kirkpatrick Model.

Dental hygiene programs interested in implementing
a skills-based BMI HPV training program need to include
training on the Spirit of MI, MI principles, MI guiding
strategies, MI RULES and the E-P-E technique for BMI
counseling. Students need patient experiences for practicing
their M1 skills on general oral health topics, to gain confidence
and competence applying MI within the parameters of 5-10
minutes to align with BMI. It is also important for students
to have MI skills before applying BMI to counsel patients on
HPV and HPV vaccine advocacy. Education programs need
to have a curriculum that includes the epidemiology of HPV
and OPC and the role of vaccination in preventing OPC.
A skills-based BMI HPV curriculum is best implemented
during students’ senior year of a DH program when they are
more confident in their own clinical skills. It is critical to have
topic-expert faculty to develop, implement, and evaluate the
curriculum in addition to faculty training in BMI and HPV.

This study had limitations. Using a convenience sample
of DH students from one dental school in the Midwest
does not represent the general population of DH students at
other educational settings. The UMN MI and the modified
MI HPV rubrics were standardized evaluation tools used
in the MI thread at one institution, however neither rubric
is validated to determine student competency. This is the
first known evaluation of a skills-based BMI HPV training
program to prepare students for HPV education and HPV
vaccine advocacy. Future research should identify how much
BMI HPV training is needed to be knowledgeable on the
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role of HPV in OPCs and improve HPV vaccine uptake and
literacy of patients. Longitudinal data is needed to determine
whether BMI HPV skills acquired as students are retained
and applied as licensed oral health care professionals.

Conclusion

Results from this study address the call for educational
institutions to provide skills-based training to prepare oral
health care professionals to raise awareness of oral HPV and
provide vaccine advocacy. Dental hygiene student competence
in demonstrating the components of the Spirit of MI applied
to the accuracy of HPV and HPV vaccine information was
achieved with the implementation of the skills-based BMI
HPV training. Outcomes of students’ self-assessments and
faculty evaluations in this study highlighted the Kirkpatrick
Model as the framework to evaluate skills-based training.
Dental hygiene programs can use the findings of this study to
evaluate students’ application of BMI communication to raise

HPV OPC awareness and HPV vaccine advocacy.
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Innovations in Dental Hygiene Education

Implementing Environmental Sustainability Educational
Intervention in Dental Hygiene Instruction

Wai-Sum Leung, MS, RDH; Laura Dubbs, PhD; Tiffanie White, MEd, CDA, RDH;
Elizabeth C. Kornegay, MS, RDH

Purpose: The planet faces a climate crisis threatening public health. Dentistry contributes to a large portion of the waste
output in the United States. The purpose of this study was to assess dental hygiene (DH) students” perceptions and knowledge
on environmentally sustainable dentistry (ESD) prior to and following an educational intervention.

Methods: A convenience sample of second-year DH students (n=34) at the University of North Carolina at Chapel Hill
(UNC-CH) was recruited for this pilot study consisting of a pre-survey, an online educational module and immediate
post-survey, and a final assignment followed by another post-survey. The educational module followed a funnel approach
to educate learners on the topic of sustainability before narrowing down to how sustainability can be applied to dentistry.
Paired t-tests compared pre- and post-module survey scores on changes in knowledge and attitudes. Univariate and qualitative
analyses were conducted on the post-assignment component.

Results: Twenty-five participants had qualifying responses for the pre- and post-module survey (71.4% response rate); 22
participants completed the post-assignment survey (62.7% response rate). There was a statistically significant increase from
pre- to post-module knowledge scores (p < 0.0005). Most respondents (>90%) indicated that the follow-up assignment
strengthened their learning experience. Qualitative analysis revealed that the assignment helped participants apply module
concepts in the real world and adopt less wasteful behaviors in clinic.

Conclusion: Instructional interventions on ESD in DH education may improve students’ knowledge of environmentally
sustainable habits and encourage behavioral changes. Study findings can help introduce an environmental sustainability

component to the DH educational curriculum.

Keywords: dental hygiene education, environmental sustainability, environmentally sustainable dentistry, climate change
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Introduction

The United States (US) healthcare system is one of the
largest waste emitters on the planet,' contributing to climate
change and creating threats to human and environmental
health.” Climate change is one of the biggest challenges
facing the current and future generations by threatening the
food, water, home, and health security of millions of people
worldwide.’ Considering that dentistry is a major component of
the US health care system, it is logical to assume that dentistry,
by extension, also contributes a significant portion of the
national waste output. However, the exact scope of the impact
dentistry in the US has on the environment is still unknown.

Dental care professionals have an ethical obligation and
responsibility to understand and minimize the profession’s
environmental and public health impact.* In 2017, the
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Fédération Dentaire Internationale (FDI) World Dental
Federation, the leading organization representing dentistry
in the world, issued the following statement: “Dentistry as
a profession should integrate sustainable development goals
into daily practice and support a shift to a green economy
in the pursuit of healthy lives and well-being for all through
all stages of life.” In alignment with this statement, the
United Kingdom’s (UK) Centre for Sustainable Healthcare
(CSH) established the Sustainable Healthcare Education
(SHE) network, an interprofessional coalition of over 900
clinicians, academics, and students aiming to incorporate
sustainable healthcare education into the health profession
curriculum and general education.® Presently, there is no US-
based equivalent of CSH. Existing organizations, such as The

57 Vol. 96 ¢ No. 4 * August 2022



Medical Society Consortium on Climate and Health, are
focused on internal medicine with no mention of dentistry,
despite dentistry being a billion-dollar medical industry
within the US.7#

Dental hygienists are essential in promoting community
and individual well-being as front-line healthcare workers and
advocates for preventive oral health. Further education on the
impact of climate change and environmental sustainability
for DH students is essential in preventing adverse health
outcomes related to the environment and promoting healthier
communities. Equipped with the knowledge and mechanisms
behind ESD, dental hygiene students can be a catalyst towards
amore environmentally conscious dental workforce. However,
resources for the education of environmentally sustainable
dentistry (ESD) in the US-based dental and dental hygiene
curriculum are sparse, and their effectiveness has not been
reported in the literature. Survey research indicates interest
in implementing ESD into dental education;’ however, there
is a lack of educational materials and knowledge on ESD.? To
overcome these challenges, Joury et al. proposed the creation
of ESD-related learning outcomes and capacity for educators
to embed ESD in dental education.’

Recognizing these same barriers to implementation of
ESD in DH education, an educational intervention on ESD
was created in the undergraduate DH education program
at the University of North Carolina at Chapel Hill (UNC-
CH) Adams School of Dentistry. The purpose of this study
was to determine the baseline for DH students’ attitudes and
perceptions towards environmentally ESD and determine
the usefulness of an educational intervention in the dental
hygiene curriculum on ESD.

Methods
Study Design

Recruitment for this study included a convenience sample
of second-year DH students (n=34) enrolled in the Bachelor
of Science DH program at the UNC-CH Adams School
of Dentistry during the fall semester of 2020. Second-year
DH students were the target population because they have
completed at least one year of clinical work with patients
and had likely witnessed the ways dentistry may impact the
environment. The UNC-CH Institutional Review Board
(IRB) determined this study exempt (#20-1313).

This study consisted of two phases: an educational module
and a follow-up assignment. Phase One utilized an educational
online module intervention paired with immediate pre- and
post-online surveys (Qualtrics; Provo, UT, USA). Phase Two
employed a follow-up assignment and a post-assignment
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online survey. Completing the education module and post-
module assignment was a mandatory requirement for second-
year DH students, while completing the pre and post surveys
was voluntary. Students choosing not to participate in the
surveys were not considered part of the study sample.

Pre- and Post- Module Surveys

The pre- and post-surveys contained items on attitudes and
knowledge towards climate change and ESD practices. The
surveys were designed to take no more than three minutes to
complete and were administered immediately before and after
completing the online educational asynchronous module.
The surveys were pilot tested for face validity by three dental
hygienists and three dentists who had graduated within the
past three years. Pilot testers provided feedback on the time
needed to complete the surveys, comprehension, and clarity
of survey questions.

Participants were assigned a random ID number in the
pre-survey to track changes in knowledge and attitudes from
pre- and post-survey responses. The random ID also ensured
that survey responses remained anonymous. Survey responses
and module participation were kept separate with no linkages.
The pre-survey consisted of six items focused on knowledge
regarding environmental issues and seven items on attitudes
and beliefs regarding climate change and its relationship to
dentistry. Question difficulty was developed according to
what an average person who had completed high school would
know and then increased in difficulty for individuals who
were up-to-date with current environmental news. Questions
utilized a mixture of multiple-choice knowledge-based and
Likert-style questions ranging from strongly disagree to
strongly agree. For example, question 11 in the pre-survey
asked, “Please indicate your level of agreement with this
statement: Environmental sustainability is important.” The
post-module survey had an additional optional free response
section to allow participants an opportunity to share
additional general feedback at their own discretion.

Module Design

The educational module embedded the post-survey link at
the end of the module; participants could not access the link
until the module was completed. The post-survey consisted of six
knowledge questions and seven attitude questions that mimicked
those of the pre-survey. However, there was an addition of two
Likertstyle questions asking participants for their opinion of the
module and a free-response option for any other miscellaneous
feedback. At the end of the post-survey, participants had the
choice to opt-in for an equal chance to receive a $15 gift card by
providing their name and email address.
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The asynchronous online educational module was titled
“Environmental Sustainability and Dentistry” (Table I). The
same pilot testers for the pre- and post-surveys pilot also tested

the educational module for ease of use, completion time, and

accessibility. It was hosted on the UNC-CH Learning Management

System (Sakai) and consisted of six sections: 1) Environmental

Sustainability, 2) Climate Change Impacts, 3) Healthcare &

Dentistry, 4) Sustainable Laws and Policies, 5) Applications, and

6) References. A series of papers by Duane et al. focused on guiding

dental practices to implement more environmentally friendly

practices informed the module content.'” Module information was

presented in short video format through PowerPoint slides and a

voiceover.

Table I. Education module section objectives

Section Title Objectives
Define “Environmental Sustainability”
Define “Climate Change”
Environmental
Sustainability Describe connection between climate change
and environmental sustainability
Identify sources of greenhouse gases (GHG)
Climate Change Outline three environmental impacts of
Impacts climate change

Healthcare and
Dentistry

Identify energy intensive healthcare processes

Compare US healthcare waste output to
rest of world

Identify common types of dental waste

Discuss environmental danger of
dental amalgam

Sustainable Laws
and Policies

Identify key legislation and initiatives relevant
to environmental sustainability, especially
in healthcare

Discuss politicization and instability of
environmental issues in US

Provide examples on how to practice
environmentally sustainable dentistry

List manufacturers/suppliers at local dental
institution that have recycling services/options

Applications
bp for student’s reference
Discuss how to pressure suppliers/
manufacturers to provide environmentally
friendly options for their products
Climate Change Describe three environmental impacts of
Impacts climate change

The Journal of Dental Hygiene

59

Sections 1 and 2 introduced students to environ-
mental sustainability and its importance by highlighting
climate change impacts sourced from human activities.
Section 3 drew the connection between climate change
and dentistry. Section 4 informed study participants on
the current state of policies and current administration
regarding environmentally sustainable dentistry and
healthcare in the US. Section 5 educated students on
utilizing sustainable dentistry and introduced methods
that they could employ in private practice. Section
Six included all references used for the creation of the
module and its material. Content-based questions were
embedded throughout the module to promote participant
engagement and information retention. Completion
of all embedded questions was required to ensure that
participants completed the module before accessing the
post-survey. The embedded questions and responses were
not recorded.

Follow Up Assignment

Three weeks following the module, students engaged
in a short assignment to reinforce the module content.
Students identified an area of dentistry that may or may
not benefit from a sustainable approach. Once identified,
they evaluated the pros and cons of the approach,
described any challenges towards implementing the
change, and identified alternative sustainable products

if applicable.

Students reported their findings via VoiceThread,"

a collaborative online tool that allows users to
present virtually with slides/images on the Learning
Management System and commented on at least
two of their classmates’ presentations. Following the
assignment, students were given the opportunity to
provide further feedback on the assignment through
a post-assignment survey. While completion of the
assignment was required of all students, participation
in the survey and study was not. Survey responses were
anonymous, and participants could indicate consent for

the assignment and feedback for inclusion in the study.
Post-Assignment Survey

The post-assignment survey was administered
online (Qualtrics; Provo, UT, USA) and pilot-tested for
face validity by dental hygienists who had graduated
within three years. The pilot testers provided feedback
on survey completion time, readability, and question
comprehension. The post-assignment survey took no
more than eight minutes to complete. Questions utilized
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a combination of Likert-style and open-ended questions
to gauge student impressions toward the value of the post-
module assignment. For example, question 2 asked, “This
assignment helped me apply concepts learned in the module
in the real world.” Likert-style response options ranged from
“disagree” to “agree.” Four qualitative questions in the
post-assignment survey were organized into the following
categories: enrichment, change, and continuity. These
questions helped determine what students thought should be
discontinued, continued, or added to improve their learning
experience. For example, question 7 asked, “What part(s) of
this assignment should be stopped/changed to improve the
learner experience?”

Data Analysis

Quantitative statistical analysis using statistical software
(SAS 9.4; SAS Institute Inc., Cary, NC, USA) included
paired t-tests to compare participant knowledge and attitude
responses from pre- and post-surveys. Survey responses were
grouped into the following subgroups: pre-knowledge, pre-
attitude, post-knowledge, post-attitude, and self-perceived
module effectiveness. All tests were conducted at the 95%
confidence interval, and significance was set at p<0.05.
Univariate and bivariate analyses were also performed on pre-
and post-module surveys and post-assessment survey.

Open-ended responses were analyzed using descriptive
coding. The codes were then categorized to create themes.
Quotes, representative of these themes, were used to present
the data. Intercoder reliability (ICR) between two separate
coders was used to minimize potential bias. There was an

ICR of 80% agreement out of twenty-five total measures.

Results

Out of the thirty-four students, 25 completed the pre- and
post-surveys for phase one (71.4% response rate). Responses
that were incomplete or lacked matching pre-/post-surveys
were omitted from the analysis. Of these participants (n=25),
twenty-four had matching pre-/post-survey responses (68.6%
response rate). The pre-survey data revealed that most (74.0%,
n = 20) participants supported implementing environmentally
friendly dentistry. However, a majority (89.0%, n = 24) also
self-reported possessing little to moderate knowledge on
environmental sustainability, and a third (33.0%, n=9) felt
that they had little to no knowledge of climate change.

There was a statistically significant (»<0.0001) difference
between pre-survey and post-survey knowledge scores
(Figure 1). Study participants scored an average of 1.987
out of 6 (standard deviation (SD)+0.651) possible points on

The Journal of Dental Hygiene

knowledge in the pre-survey. In the post-survey, knowledge
scores increased 0.9167 points to an average of 2.917 out of 6

points (SD)+0.496).

Figure 1. Agreement between pre-knowledge and post-
knowledge scores after completion of education module

Comparison of Pre-Knowledge and Post-Knowldege Scores

Pre-Knowledge Scores

1 2 3
Post-Knowldege Scores

There was a statistically significant (p<0.0001) positive
difference between pre-survey and post-survey attitude scores.
(Figure 2). Participants scored an average of 6.085 points out
of 7 (SD)+0.852) total possible points on attitude in the pre-
survey. Attitude scores increased by 0.708 points to an average
of 6.744 points out of 7 (SD)+ 0.541) total possible points in
the post-survey. In the pre-survey, 26.0% (n=7) strongly agreed
that environmentally sustainable dentistry did not compromise
current standards of care. However, post-survey results showed
that 41.0% (n=11) strongly agreed, and even more participants
had increased their results to a more positive stance.
Comparisons of the average pre-and post-survey knowledge
and attitude scores are shown in Figure 3.

Responses to free-response questions in the immediate
post-module survey aligned with two major themes: module
format and module content. Study responses regarding
module content revealed an unanimously positive response.
One such response was, “It was very informative and
eye opener to help the environment as part of the dental
professionals.” Responses about module format were evenly
divided between positive and critical responses. One study
respondent expressed appreciation for the format, “I really liked
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Figure 2. Agreement between pre- and post-attitude
scores after completion of education module
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Figure 3. Comparison of average pre-survey and
post-survey knowledge and attitude scores
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the short video format.” While another voiced dissatisfaction
with the pacing of the module, “Talked way too fast to keep up
while taking notes.”

In the follow-up assignment three weeks after the
education module, participants presented topics including
autoclavable patient napkins, biodegradable gloves, reusable
glass syringes, bamboo charcoal floss, and high-technology
dry vacuum for water conservation. The students discussed
the benefits and challenges of implementing these types of
measures in dental practice.
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Twenty-two students agreed to participate in the follow-up
assignment survey (64.7% response rate). Univariate analysis
revealed 100.0% of the participants expressed that the reflective
assignment was at least “somewhat helpful” and a valuable
supplement to the module intervention. Additionally, nearly
all (90.0%, n=20) of the respondents felt that the reflective
assignment helped students apply module concepts in the real
world, and that they had learned about a dental product they
were unaware of previously (95.0%, n = 21). Most respondents
(90%, n=20) felt that the follow-up assignment helped them
think at least somewhat creatively or critically on environmental
sustainability and dentistry.

Open-ended responses to the post-module assignment
survey revealed the following themes: reinforcement, critical
thinking, behavioral change, satisfaction, external factors,
design, content, and non-applicable (Table IT). Most respondents
indicated that the follow-up assignment was useful in helping to
apply concepts introduced in the module to the real world and
clinic. A few respondents (9.0%, n=2) stated that the assignment
pushed them to think critically about reducing dental waste
and conducting their own research. One participant stated,
“Continue to encourage independent research. I thought that
was the most interesting part of the project, learning about all
the efforts to make dentistry more sustainable.” While others
expressed a need for improvement due to external factors such
as, “This project came along in the same week when all of our
(other) projects were due” (18.0%, n = 4).

Discussion

Environmental sustainability is vital to improving patient
and public health outcomes. Duane etal. recognized healthcare’s
contribution to environmental waste and the need to shift to
sustainable delivery of healthcare.'” Dentistry, in particular, has
been slow to adapt to the growing need for sustainable practices.'
Environmental sustainability should be implemented across
all sectors, yet oral health professionals know very little about
environmental sustainability and dentistry.’ Results from this
pilot study help fill this gap. The study determined the baseline
level of knowledge and attitudes of DH students at one dental
hygiene program, implemented an educational intervention, and
assessed its helpfulness in improving DH students’ perceptions of
environmentally sustainable practices in dentistry. Participants
displayed statistically significant increases in their knowledge
(<0.0001) and attitude scores (p<0.0001) after the study
interventions. Analysis of the study results determined that the
most significant area of change in DH student attitudes was the
belief regarding whether environmentally sustainable dentistry
is achievable without compromising current standards of care.
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Table II. Themes and examples for post module assignment survey

Code Frequency Example(s)

“I learned about how we use a lot of stuff that

has a better alternative.”
Reinforcement 6
«

It opened my eyes to the amount of waste that

comes from practicing dentistry.”

“...gave ideas on how to reduce waste.”

“I thought that (doing independent research)
was the most interesting part of the project,
learning about all the efforts to make dentistry
more sustainable.”

Critical Thinking 3

“T've tried to be less wasteful in clinic because

of the environmental lesson.”
Behavioral Change 2
“Allowed me to think about how to contribute

to a more sustainable environment.”

“Lesson is great as is!”

“The videos were helpful and served as a
Satisfactory 8 memorable way to express content.”

“Continue breakdown of material, well
organized and easy to understand.”

“Don’t wait until almost final weeks to ask us

External Factors 4 .
to do the project.

“Printable/downloadable version for
notes/reference.”

Design 2 “When engaging in the content and clicking
through each section, it’s easy to miss
questions. Therefore, would prefer them all in

one place.”

“More examples on how to cut down
unnecessary waste.”

Content 3 “More information on how the dental office
can reduce carbon footprint and alternatives to
materials and barriers.”

Regarding potential shifts towards ESD, participant responses in the pre-
survey indicate that while DH students may be receptive to any future shifts
towards ESD, they lack the knowledge and means to push and advocate for
that change. Results from this study correspond to research by Joury et al. on
barriers to implementing ESD in dental and dental hygiene education that
included a lack of knowledge and awareness on ESD.” The causes behind the
absence of knowledge and awareness of ESD in both dental and DH students is
due, in part, to the lack of educational material on ESD.? The provision of ESD
educational materials similar to the online module and follow-up assignment
in this study could be used in other DH programs or as a CE course to help
overcome the knowledge and awareness barriers.
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The educational materials created for
this study can be reproduced or serve as a
model for future educational interventions
related to ESD. Implementation of a follow-
up assignment following any educational
interventions is also recommended to
reinforce the educational material. Based
on  post-assignment survey  responses,
most participants felt that the follow-up
assignment was beneficial to their learning
about environmentally sustainable dentistry.
Participants also thought that the assignment
pushed them to make behavioral changes in
the clinic to limit waste.

Practical Implications

The inclusion of environmental sustain-
ability in the DH curriculum is a valuable
component of the public health aspect of
DH education. Teaching environmental
sustainability and its role in public health
will help encourage dental hygiene students
to look beyond the obvious when evaluating
variables that affect their patient’s oral health.

The topic of nutrition can illustrate this
point well. In school, DH students learn about
the connection between diet and oral health.
For example, patients with imbalanced diets
high in sugar and carbs are at elevated risk
of caries development.”” However, it is not
as simple as telling a patient to eat more
nutritious foods and factors such as social
inequities must be considered. Though
social inequities are a more abstract variable
to consider for oral health factors, they are
no less important. Similarly, ESD is also an
abstract but important variable of oral health.
For example, environmental sustainability is
crucial in developing equitable food security
policies that push for better diets for the public
and promote oral health. Environmental
sustainability and its principles are utilized
for managing variables such as water use,
minimizing food waste, and effective use
of resources.*” There is an undeniable tie
between environmentally sustainability and

oral health.
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Integrating environmental sustainability into the DH
curriculum may also create opportunities for interprofessional
education (IPE) and collaboration. For example, ESD can
be further strengthened by including sustainability into the
curriculum of dental and dental assisting students. In clinical
practice settings, as well as in dental education, dentists
and dental assistants are often responsible for procuring,
managing, and disposing of supplies.

IPE collaboration can also extend beyond dental education
students. Outside of the SHE network, the CSH also has a
Fellows and Scholars program where healthcare professionals
of wvarious backgrounds learn about environmental
sustainability and are trained to incorporate strategies into
their practice settings.'® Health care professionals in the US
can consider adopting a similar approach. Students of various
healthcare backgrounds (dental, medical, social work etc.)
could learn together and identify areas of practice within their
respective professions that would benefit from a sustainable
approach. Not only would they be able to learn more from
each other and about their respective health care fields, but
students would also learn from experts that they may not
have been exposed to otherwise such as environmentalists,
scientists, and public health experts. The feasibility of IPE on
environmentally sustainable healthcare is especially promising
in educational settings where there are already student groups

from varied fields of study dedicated to the topic."”
Limitations and Future Research

Although the educational module intervention supported
the study hypothesis, there were limitations. One limitation
was the small sample size from one institution and this study
should be considered a pilot study to provide insight into
what one may expect to see on a similar study at a larger scale.
Participant recruitment and response rate were also limited
due to the COVID-19 pandemic. Opportunities to recruit a
larger pool of participants outside of the UNC-CH second-
year DH class had to occur virtually. Recruitment and data
gathering also occurred at the beginning of the COVID
pandemic, when participants found themselves in volatile
and likely overwhelming situations.

Initially, the study intervention was planned to be an
in-person seminar with active learning opportunities such
as group discussions to enforce learner engagement and
information retention. Due to the COVID-19 pandemic,
students could not attend an in-person seminar, and the
intervention occurred online. While there were concerns that
the quality of education may decline due to online format,
participants indicated that they appreciated the module for its
novel content and design featuring short video presentations
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with accompanying questions. The virtual intervention did not
appear to affect the quality and effectiveness of education. These
findings were supported by a meta-analysis on the evaluation
of distance learning by Allen et al. which demonstrated no
significant decline in the effectiveness of online education
compared to traditional in-person learning.’® While the
quality of education did not diminish, future research may also
consider implementing alternative educational interventions
that incorporate more face-to-face interactions. Comparisons
between live, virtual-only, and hybrid educational interventions
could also be implemented to determine which educational
delivery method may be the most effective.

Conclusion

Results from this study indicate that the topic of environ-
mental sustainability be considered for inclusion in the DH
curriculum. The environmental impact of dental waste is
closely connected to the overall health of patients and the
public. Dental hygiene students in this study were receptive
to ESD educational material, became familiar with new
and alternative products, and found the learning experience
fulfilling. Results of this study can advocate for the widespread
implementation of ESD in dental and dental hygiene education,
but also in other health care professions creating both intra-
and interprofessional education opportunities. Future research
should include testing this ESD education module on a larger
sample size and include follow-up studies on the retention of
environmentally sustainable interventions in clinical practice.
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