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Abstract

Purpose: To assess senior dental students’ knowledge and attitudes toward dental hygienists’ con-
tributions to comprehensive patient care and to compare the responses of students from two dental
schools, one with a dental hygiene (DH) program, and one without a DH program.

Methods: Senior dental students from one school with DH (n=363) and one without DH (n=111) were
requested to complete a 15-item survey assessing knowledge of clinical duties of licensed dental hygien-
ists, attitudes regarding outcomes of collaborating with hygienists, and demographic characteristics. Re-
sponses were collated, and frequencies of responses for each item were analyzed by Qualtrics software
program. The chi-square test was used to compare responses of the two groups of dental students.

Results: The response rate was 27%. More respondents from the school with DH than those from the
school without DH significantly agreed to these statements: “collaborating with DH students in school,
has given, or would have given me, a better understanding of the value a dental hygienist brings to my
future dental practice” (p=0.02) and “having a DH program at a dental school leads to patients receiv-
ing more comprehensive preventive care” (p=0.01). The likelihood of employing a dental hygienist was
not significantly different between the two groups of students. The perceived high financial cost was the

most frequent reason not to employ a hygienist.

tient care.

ing

Conclusion: Collaboration of dental and DH students in entry-level education results in dental stu-
dents’ greater understanding and support of the dental hygienists’ contributions to comprehensive pa-

Keywords: clinical management; dental and dental hygiene workforce models; dental hygiene educa-
tion/curriculum; health promotion; interdisciplinary collaboration; professional development/team build-

Most dental hygiene programs are independent
of schools of dentistry, suggesting that interprofes-
sional collaboration between dentists and dental hy-
gienists is challenged among graduates.! There are
65 accredited dental schools in the United States; 27
have affiliated dental hygiene (DH) programs, and
less than ten have dental hygiene programs inte-
grated within the school’s clinical program. A 2009
Swedish clinical teaching study reported that health
professionals educated together obtain greater
knowledge of other professions’ skills, communica-
tion, and teamwork philosophy.? The practice model,
described by Stolberg and colleagues, suggests that
a strong, developed working relationship between a
dentist and a dental hygienist strengthens produc-
tivity, individual work satisfaction, and continuity of
care.! According to the 2006 American Dental Edu-
cation Association Commission on Change and In-
novation in Dental Education, the vision of the dental
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health care team is clouded by the reality that stu-
dents in separate health professions have minimal
interaction with one another.? Initiating teamwork
between DH and dental students during their under-
graduate education was reported to increase dental
students’ knowledge about dental hygienists’ com-
petence.* Furthermore, improved patient outcomes
were observed when students of medicine, nursing,
occupational therapy, and physical therapy were
trained together in a clinical setting as an interpro-
fessional team.> Educating dental and DH students
together, which occurs more commonly outside of
the United States, has resulted in successful working
relationships in private practice.**®

Currently, there is minimal research regarding
knowledge and attitudes of U.S. dental students re-
lated to dental hygienists’ contributions to optimal
patient care in dental practice, particularly the influ-
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ence of integrated entry-level education. The pur-
pose of this quantitative, cross-sectional study was
to assess senior dental students’ knowledge and atti-
tudes toward dental hygienists’ contributions to opti-
mal comprehensive patient care and to compare the
responses of students from two dental schools, one
with a DH program and one without a DH program.

The University of California, San Francisco (UCSF)
Institutional Review Board approved this cross-sec-
tional study. The study population consisted of 474
senior dental students from two U.S. dental schools,
one with a DH program (363 students) and one
without (111 students). At both dental schools there
were two-year International Dentist Programs. The
second-year international program students par-
ticipated in the clinical activities with the traditional
fourth-year dental students. Thus, responses from
both groups of dental students were combined. The
schools were from different states, but the legal DH
duties were the same, with the exception that nerve
block injections were not allowed in the state of the
school with a DH program.

The dental and DH students at the school with a DH
program had two major sources of professional inter-
action. First, both groups of students participated in
a class, in which they presented thorough courses of
treatments for assigned patients with complex and
extensive health histories. The students worked in
groups of five, one from each of the following classes:
DH, D1, D2, D3, and D4, with the DH student being
responsible for oral hygiene instruction, nonsurgical
periodontal treatment, and maintenance. Secondly,
both groups shared the same clinic space, which fa-
cilitated collaboration of patient treatment. The den-
tal students would refer their assigned patients to
the DH student for DH care. If the DH student saw
a patient who needed a procedure performed by a
dental student, first, he/she would refer the patient
to the dental student for the treatment.

The survey was developed and implemented uti-
lizing Qualtrics’” survey software program. The sur-
vey instrument consisted of 15 items in the follow-
ing domains: 1) Knowledge, including the routinely
performed duties of a licensed dental hygienist (five
multiple-choice questions); 2) Attitudes, including
outcomes of collaborating with a dental hygienist
and interest in hiring a dental hygienist in one’s fu-
ture dental practice (five Likert-like questions); and
3) Demographic characteristics (five multiple-choice
questions). The survey was pilot tested by five dental
students, separate from the study sample, to ensure
feasibility of the survey instrument and clarity of the
items. The pilot survey was evaluated and the final
instrument revised accordingly. The survey was ad-
ministered to senior dental students from the school
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without DH during a designated class session. The
researcher provided the potential subjects with a Ti-
nyURL link via Qualtrics software program, which al-
lowed them to access the web-based survey without
collecting personal identifiers. Informed consent was
obtained on the first page of the survey, and survey
submission was monitored through Qualtrics. At the
school with DH, potential subjects were recruited in
informal settings throughout the school premises.
They were requested to complete a written copy of
the survey, which included the informed consent on
the first page of the survey. The researcher entered
the resulting data into the study database without
knowledge of any personal identifiers.

Results were expressed as frequencies of respons-
es for each item on the survey. The chi-square test
was used to compare responses of the two groups,
and a p-value of < 0.05 was used to indicate statisti-
cally significant differences between the two groups.

The survey was completed by 95 senior dental
students, which included students from the Interna-
tional Dentist Programs; 44 from a school without
DH, and 51 from a school with DH. While the to-
tal enrollment of senior dental students of the two
schools was 474, all students were not available the
day of the survey administration due to externships
and rotations outside the school premises. Thus,
the number of potentials subjects was 354, and the
study’s response rate was 27%.

For both schools most of the respondents were in
the 4-year DDS program and were between the ages
of 25-29 (Table I). The primary ethnic differences
reported were a greater percentage of Asian respon-
dents in the school without DH, and a higher per-
centage that selected “other” in the school with DH.

The responses of the two groups of dental stu-
dents differed significantly on two major study out-
comes (Table II). Participants from the school with
DH indicated greater agreement with the statement,
“collaborating with DH students in school, has given,
or would have given me, a better understanding of
the value a dental hygienist brings to my future den-
tal practice” (p=0.02). Likewise, a significant differ-
ence (p=0.01) was found to the statement, “having
a DH program at a dental school leads to patients
receiving more comprehensive preventive care”

The extent of reported collaboration with DH stu-
dents is indicated in Table III. Respondents were
allowed to select multiple responses to the phrase,
“Working in collaboration with DH students results
in . . .” Ninety percent of the respondents from the
school with DH selected the response: “Providing
optimal comprehensive patient care,” compared with
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Table I. Demographic Characteristics of Respondents From Schools With and
Without Dental Hygiene (DH) Programs

Characteristic School Without DH Program | School With DH Program p-value
n=44 n=51
n (%) n (%)

Age 0.60
Under 24 yrs old 1(2) 0 (0)

25-29 yrs old 35 (80) 38 (75)

30-34 yrs old 7 (16) 11 (22)

35 yrs or older 1(2) 2 (4)

Gender 0.42
Male 20 (45) 19 (37)

Female 24 (55) 32 (63)

Ethnicity <0.001*
White/Caucasian 16 (37) 14 (27)

Native American/ Alaska native 1(2) 0 (0)

African American 1(2) 3 (6)

Asian/Asian American 18 (42) 13 (25)

Hispanic/Latino American 5(12) 3 (6)

Pacific Islander 0 (0) 0 (0)

Other 2 (5) 18 (35)
Type of Program

4-year DDS 37 (84) 43 (84)

2-year International 7 (16) 8 (16)

*Significant difference between the respondents from the two schools

72% of those from the school without DH. Alterna-
tively, a greater percentage from the school without
DH than the school with DH selected “Developing a
relationship of trust and respect between two pro-
fessions” and “Increasing awareness of each profes-
sion’s responsibilities in the dental office.”

Table IV demonstrates the respondents’ knowl-
edge of the routine and nonroutine performed du-
ties of a licensed dental hygienist. Most students in
both groups knew that dental hygienists do dental
cleanings, fluoride treatment application, and cannot
write prescriptions. However, approximately half of
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the respondents from the school without DH did not
know that the hygienist could perform the following:
application of pit and fissure sealants, delivery of
nitrous oxide-oxygen sedation, intra/extra-oral ex-
amination of soft tissue, and nonsurgical treatment
of periodontal disease; whereas more than 78% of
respondents from the school with DH were familiar
with these DH duties. This difference was statistically
significant (p<0.001).

The responses from the two groups did not signifi-
cantly differ to the statement, “"How likely are you to
employ a dental hygienist in your future clinical prac-
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Table II. Respondents’ Levels of Agreement on Outcomes of Collaboration

With DH Students

Variable School Without DH Program | School With DH Program | p-value
n=43 n=51
n (%) n (%)
0.02*
Collaborating with DH students in school has
given me, or would have given me, a better
understanding of the value a dental hygienists
brings to my future dental practice
Strongly Agree 6 (14) 21 (41)
Agree 20 (47) 16 (31)
Neither Agree or Disagree 13 (30) 14 (27)
Disagree 2 (5) 0 (0)
Strongly Disagree 2(3) 0(0)
Having a DH program at a dental school leads 0.01%*
to patients receiving more comprehensive
preventative care
Strongly Agree 5(11) 21 (41)
Agree 11 (25) 13 (25)
Neither Agree nor Disagree 18 (41) 17 (33)
Disagree 8 (18) 0 (0)
Strongly Disagree 2(3) 0(0)

*Significant difference between the respondents from the two schools

tice” (Table V). Most of the subjects responded “very
likely” or “somewhat likely.” However, the reasons for
not hiring a dental hygienist varied between groups.
More respondents in the school without DH than
those in the school with DH cited “I can provide the
same treatment as a dental hygienists”; and more
respondents in the school with DH than those in the
school without DH cited “Financial cost associated
with employing a dental hygienist is high” (Table V).

This study compared senior dental students from
a dental school with DH with those from a school
without DH in terms of knowledge and attitudes
toward dental hygienists’ contributions to optimal
comprehensive patient care. More respondents from
the school with DH than from the school without DH
agreed that collaboration with DH students has, or
would have, given them a better understanding of
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the value a dental hygienist brings to their future
dental practice and that having a DH program at a
dental school leads to patients receiving more com-
prehensive preventive care.

Interprofessional Education (IPE), as defined by
the Centre for Advancement in Interprofessional Ed-
ucation, takes place when two or more professions
learn with, from, and about each other in order to
improve collaboration and the quality of practice.®
Our findings are consistent with those of others, who
reported that IPE enables students from other pro-
fessions to obtain knowledge, skills, and attitudes
from professions outside their own.®!° Leisnart and
colleagues demonstrated that dental students had
increased understanding and appreciation of DH
students merely after sharing patients, planning,
and performing treatment together.# Shared learn-
ing experiences during their professional education
were reported to contribute to an overall more posi-
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Table III. Extent of Working With and Outcomes of Collaborating With DH

Students
Variable School Without DH | School With DH Program p-value
Program n=51
n=44
n (%) n (%)
Extent of working with DH students in clinic*
None—no DH program in school 32 (73) 1(2)
I refer patients to DH students for cleaning 1(2) 44 (86)
DH student refers patients to me for restorative 9 (18)
needs
DH student and I work together to provide a 0 1(2)
treatment plan for the patient
Collaborating with DH students in clinic results in* 0.17
Providing optimal comprehensive patient care 31 (72) 46 (90)
Developing a relationship of trust and respect 32 (74) 30 (59)
between two professions
Increasing awareness of each profession’s 36 (84) 29 (57)
responsibilities in the dental office
None of the above 3(7) 5(9)
Other 1(2) 1(2)

*Respondents able to select more than one answer

tive outcome for collaboration in their future profes-
sional roles together.4'! Curran and colleagues found
that students from various health care professions,
including medicine, nursing, and pharmacy, agreed
that they had improved attitudes toward teamwork
and increased knowledge of what different profes-
sions can offer when they had constant exposure to
one another during their professional education.?
Our results further support these studies in that more
respondents from the school with DH than from the
school without DH strongly agreed that being edu-
cated with dental hygienists will lead to patients re-
ceiving more optimal comprehensive patient care.

Respondents from the school with DH did not
overwhelmingly select “developing a relationship of
trust and respect between the two professions.” This
finding is important because it implies that having
two professional programs on the same campus,
or in the same building, is not sufficient to develop
these attributes. It is likely that to develop trust and
respect it would be necessary to foster personal in-
teractions between interested individuals in a sup-
portive environment. Understanding of another’s
profession may be foundational to creating trust and
respect. To familiarize the students with one anoth-
er’s skills a more extensive integration would need
to have occurred. For example, adding more courses
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or seminars for DH and dental students to attend
together, enhancing the sharing of patient care, and
collaborating on more case presentations would pro-
vide more educational integration. This approach has
recently been developed and evaluated, as reported
in a recent abstract; the authors stated that both
dental and DH students felt that the combination of
clinical collaboration coupled with communication
and teamwork skills training was valuable to their
training.!3 Using the Attitudes to Health Professionals
Questionnaire, researchers from Denmark studied
the attitudes among students from different health
care professions working together (i.e. students
from nursing, occupational therapy, physiotherapy,
and medicine).> These researchers found that an
educational intervention, involving a two-week inter-
professional training unit working with real patients,
was able to develop more positive attitudes toward
the other health care professionals.> The respon-
dents from the school with DH in our study would
have lacked this intensive intervention.

The level to which the dental and DH students
worked together may not have been substantial, even
with a DH program at the institution. Most respon-
dents from the school with DH referred their patients
to the DH student for dental cleanings. However, less
than a quarter received referrals from DH students
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Table IV. Respondents’ Knowledge of Routinely and Nonroutinely Performed

Duties of Licensed Dental Hygienists

Variable School Without DH School With DH program | p-value
Program n=51
n=44
n (%) n (%)
Routinely performed duties of dental hygienist* <0.001%*
Administration of nitrous oxide* 15 (34) 31 (61)
Application of pit and fissure sealants* 25 (57) 47 (92)
Intra/Extra-oral examination of soft tissue* 17 (39) 40 (78)
Nonsurgical treatment of periodontal disease* 21 (48) 45 (88)
Administration of local anesthetic 28 (64) 32 (63)
Coronal polishing 32 (73) 46 (90)
Debridement and scaling & root planing 37 (84) 47 (92)
Dental cleaning 38 (86) 51 (100)
Fluoride treatment applications 34 (77) 51 (100)
Nutritional counseling 33 (75) 31 (61)
Community oral health education 30 (68) 46 (90)
Taking impressions 21 (48) 46 (90)
Non.rogtinily performed duties of dental
hyC‘:é’lliiri]clztlsdiagnosis of carious lesions 5 (11) 5 (10)
Four-handed dentistry 22 (50) 26 (51)
Prescribing X-rays 9 (20) 16 (31)
Writing prescriptions 1(2) 2 (4)
Vital sign assessment 27 (61) 38 (75)

*Significant difference between respondents from the two schools

#Respondents able to select more than one answer

for their patients with restorative needs, and only
one student worked together with a DH student to
develop a treatment plan for the patient. While both
groups of dental student respondents were in sup-
port of collaboration with DH students, this support
appears not to have been actualized. Patient care
has been shown to improve by incorporating IPE into
schools’ curricula for students in medicine, dentistry,
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and nursing;!* however, our findings agree that IPE
opportunities need to be made available for the col-
laboration of dental and DH students

Klefbom and colleagues suggest that working to-
gether in entry-level education could be a way to
enhance knowledge of respective dental professions’
specific competencies.'> However, in our study only
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Table V. Respondents’ Likelihood of Employing and Reasons Not to Employ a

Dental Hygienist

Statement School Without DH School With DH p-value
Program Program
n (%) n (%)
Likelihood to employ a dental hygienist in future
dental practice n=44 n=51 0.19
Very Likely 26 (59) 27 (53)
Somewhat Likely 8 (18) 10 (20)
Undecided 5 (11) 13 (25)
Somewhat Unlikely 1(2) 0 (0)
Unlikely 4 (9) 1(2)
Reasons not to hire a dental hygienist* n=18 n=24 0.60
7 (39) 6 (25)
I can provide same treatment as a dental hygienist
Patients prefer dentists to do their cleanings 2 (11) 3(13)
Financial cost associated with employing a hygienist 14 (78) 23 (96)
is high
Physical space is limited in the dental practice 3(17) 2 (8)
Other 3(17) 1(4)

#Respondents able to select more than one answer

approximately half the respondents selected “In-
creasing awareness of each profession’s responsibili-
ties in the dental office” as a result of collaboration
with DH students. It has been reported that in or-
der to have a successful collaborative team between
dentists and dental hygienists, it is critical that both
disciplines be familiar with what each can contribute
and are capable of doing.!® Thus, educating dental
students in a school with a DH program would in-
crease their exposure to DH students, and expand
their knowledge of the others’ scope of practice.
Responses to the item identifying the routine and
nonroutine performed duties of a dental hygienist
indicated that respondents from the school with DH
were more familiar with the scope of practice of a
licensed dental hygienist. Most, but not all, respon-
dents from the school without DH knew the tradition-
al care provided by dental hygienists, such as dental
cleanings, but lacked knowledge that hygienists are
allowed to administer nitrous oxide-oxygen sedation,
or perform extra/intra-oral examination of soft tis-
sues. These respondents did not fully comprehend
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the extensive skills that a dental hygienist has been
educated to perform. A greater understanding of the
dental hygienists’ skills and expertise is gained when
dental students collaborate with DH students in the
clinics. This concept is supported by a study, recently
reported in abstract format; dental students in the
lower classes, who presumably had not experienced
working with DH students in the clinic, were not fully
aware of the dental hygienists’ scope of practice.'”

While most respondents agreed that collaborating
with DH students leads to patients receiving more
comprehensive preventive care, only approximately
half, regardless of whether their school had a DH
program or not, indicated that they would be very
likely to hire a dental hygienist in their future dental
practices. The respondents who were less likely to
hire a hygienist agreed the primary reason was be-
cause of their perceptions of the high financial cost
associated with employing a dental hygienist. These
results indicate that more education regarding the
contributions of dental hygienists to not only com-

303




prehensive patient care and risk management, but
also to the economics of private practice, is required
to understand the value a dental hygienist can bring
to their practices. In a survey of California dentists
as to the reasons why they employ or do not em-
ploy a dental hygienist, most dentists cited “personal
preferences.”'® These preferences could have been
developed during their dental education, especially if
they lacked collaboration with DH students, or if they
had ever practiced in a country where the role of the
dental hygienist was ill defined. More respondents
from the school without DH than the one with DH
agreed that they would not hire a dental hygienist
because they could provide the same treatment as a
dental hygienist. In order for clinic patients in a den-
tal school without DH to receive comprehensive care,
these dental students must perform the traditional
care provided by a dental hygienist based on their
knowledge of such care. These students perhaps are
being socialized to the concept of dentists perform-
ing dental hygiene care in the absence of knowledge
of a dental hygienist’s specialized skills. A hygienist’s
expertise in oral health promotion and disease pre-
vention offers significant benefits to comprehensive
patient care within a dental practice

The ability to generalize these findings is limited
due to the low response rate, which can be attributed
to multiple factors. Recruiting dental students to par-
ticipate in this study proved to be more challenging
than anticipated. Many students were on rotations
and externships, making it impossible to reach them
during a class session. Some students were absent
or late to class. It seems that the dental students did
not perceive the value of the study and, thus, did
not prioritize participation in their busy lives. Access
to dental student time to obtain survey responses
limited the number of responses. Moreover, it was
not possible to collect the data in the same man-
ner from both schools, and the lack of a standard
data collection procedure may have contributed to
response bias. Another limitation could have been
investigator bias. Unintentionally the investigators
may have phrased some of the questions in ways
that may have led the respondents to answer in a
particular biased direction.

In this study more respondents from the dental
school with a DH program had greater knowledge
of the routine and nonroutine performed duties of a
licensed dental hygienist, as well as expressed more
positive attitudes toward DH students’ role in deliv-
ering comprehensive preventive care in the dental
school clinic. Based on these results, it is concluded
that these future dentists would be more familiar with
the specific tasks to be delegated so that together, as
a team, they could provide optimal comprehensive
patient care. These dental students from the dental
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school with a DH program seem to have a better
understanding of the value a dental hygienist would
bring to their future dental practice. More studies are
necessary to establish a need for improved collabo-
ration between dental and DH students. By creating
more opportunities for dental and DH students to in-
teract during their entry-level education, both pro-
fessionals can learn of each other’s contributions to
patient care, which may ultimately lead to improved
comprehensive patient care.
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