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Abstract

Purpose: Complex physiological changes occur during pregnancy thus increasing the risk of periodontitis and potentially
adverse pregnancy outcomes. The purpose of this study was to assess prenatal health care professionals’ levels of knowledge
regarding oral health and its effect on pregnancy outcomes, examine their current practices in evaluating oral health, and
determine their attitudes towards a multidisciplinary approach to providing comprehensive prenatal care.

Methods: Data was collected from a web-based survey administered to a convenience sample of prenatal health professionals
in a healthcare organization located in the Midwestern United States. Responses were summarized with descriptive statistics.
A knowledge score was utilized to compare midwives and nurse practitioners to physicians and residents.

Results: Seventy-six prenatal health care professionals (n=76) agreed to participate for a response rate of 37%, with the
majority (80%) of respondents considering oral health to be an important component of prenatal care. In regards to the
inclusion of oral health in current practice, only 6% of the respondents “always” include an oral health history interview and
only 7% “always” include a dental screening as part of prenatal care. A moderate correlation was found between the knowledge
score and the frequency of including oral health history interviews during prenatal visits (correlation = 0.36, p=0.002).

Conclusion: The majority of prenatal health care professionals surveyed were knowledgeable about oral health as it relates to
prenatal care; however, a deficit was identified in current practice in regards to oral health history interviewing and conducting
dental screenings. There is a need to implement best practice guidelines that include routine dental screenings and to engage
pregnant women in oral health prevention practices. Optimal oral health requires a multidisciplinary approach in which
dental hygienists can play a significant role by educating women’s healthcare providers and raising awareness of the connection
between oral health and pregnancy outcomes.
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Introduction

Approximately 1.1 million infants die due to prematurity
and 15 million more are born preterm, according to reports
from the Joint European Federation of Periodontology and
the American Academy of Periodontology.! Preterm birth
has been identified worldwide as the second most common
cause of death in children under the age of five.! Multiple risk
factors, including behavioral, psychosocial, environmental,
medical, nutritional, and biological, have been associated
with adverse pregnancy outcomes.”” Evidence suggests that
periodontitis is a risk factor for adverse pregnancy outcomes,
including low birthweight babies (<2500 g), preterm birth

(<37 weeks), pre-eclampsia, and miscarriage.”® >'° Research
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investigating periodontitis as a risk factor has shown that a
number of adverse pregnancy outcomes increase significantly

in the presence of periodontal disease.”*®

Complex physiological changes occur during pregnancy,
resulting in a heightened risk of gingivitis in the oral cavity. >3
Gingivitis during pregnancy is common, affecting from 30 to 86%
of all pregnant women.>* Left untreated, gingivitis can progress
to periodontitis, resulting in attachment loss and permanent
damage to the supporting structures of teeth.** The American
College of Obstetricians and Gynecologists (ACOG) reports
that approximately 40% of pregnant women have some form
of periodontal disease,” which is not only detrimental to the oral
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cavity, but could potentially impact the health of the developing
fetus.! Despite the evidence supporting the importance of oral
health, the ACOG reports that over half (59%) of all woman
do not receive oral health counseling during their pregnancy.’
In an additional study, the vast majority (96%) of pregnant
women surveyed, reported being unaware of the impact of oral
health on pregnancy outcomes.!!

Preventive, diagnostic, and restorative dental treatment has
been shown to be safe during any trimester of pregnancy and
essential to maintaining optimal oral health.’ The American
Dental Association (ADA) supports the importance of oral
health care during pregnancy and recommends a semiannual
dental examination and prophylaxis.” Oral health prevention
requires a larger taskforce than dental professionals alone;
therefore, physicians, midwives, nurse practitioners, and all
prenatal health professionals play an equally important role
in promoting oral health.” Professional organizations have
launched web portals, toolkits, and guidelines targeting the
promotion of women’s oral health during pregnancy.'? Oral
healthissuchanimportantcomponentof overall health that the
ACOG developed suggested guidelines to include assessment
of oral health at the first prenatal visit with subsequent prenatal
visits providing opportunity for oral health promotion.’
While numerous research studies have been published in the
literature suggesting periodontal disease may be a risk factor

1% medical providers, who

for adverse pregnancy outcomes,
are ideally positioned to disseminate this information, may
have gaps in their education. The purpose of this study was to
assess prenatal health care professionals’ levels of knowledge
regarding oral health and its effect on pregnancy outcomes,
examine their current practices in evaluating oral health,
and determine their attitudes towards a multidisciplinary

approach to providing comprehensive prenatal care.

Methods

A convenience sample of prenatal health professionals
(n=208) from a healthcare organization in the Midwestern
United States, were invited to participate in a voluntary,
web-based survey administered by Qualtrics™ (Provo, UT).
Participants were given six weeks to complete the survey; non-
responders were sent an email reminder four weeks after the
initial request. Survey questions utilized for this study were
modified from existing survey instruments used by Schramm
et al,’® Bamanikar et al,' and Sharif et al.”® targeting dental
hygienists, nurses, physicians and pregnant women. Target
subjects in this study were the health care providers (midwives,
nurse practitioners, physicians and residents), in a prenatal
specialty practice within a healthcare organization. The survey
included participants’ demographic information, including
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gender, ethnicity and years of experience. Six questions
addressed participants” knowledge, three questions addressed
attitude, and six questions addressed participants’ current
clinical practice using a Likert Scale of 5 = strongly agree, 4 =
somewhat agree, 3 = neither agree nor disagree, 2 = somewhat
disagree, and 1=strongly disagree. Experts in the field
reviewed the survey questions for face validity; Institutional
Review Board approval was granted for the study.

Responses were summarized with frequencies and
percentages. A “knowledge score” was computed as the sum
of the following items: I consider oral health care to be an
important part of prenatal care; Pregnancy increases the
tendency for the gingiva to bleed, swell, or be red; Pregnant
mothers should be advised to stop brushing/flossing their
teeth if their gingival tissues bleed; and Periodontal disease
can be treated safely during pregnancy. The third item was
reversed prior to calculating the score as a “disagree” response
reflected more knowledge. Knowledge scores ranged from 4
(low knowledge) to 20 (high knowledge) and were compared
between midwives and nurse practitioners versus physicians
and residents using Wilcoxon Rank-Sum tests. Associations
between this score and ordinal survey items were quantified

with Spearman Correlations. All analyses were performed
using SAS version 9.4™ (SAS Institute Inc; Cary, NC).

Results

A total of 208 questionnaires (n=208) were emailed to
prenatal health care professionals including nurse practitioners,
midwives, physicians and residents; 76 participants (n=76)
consented to complete the survey, resulting in a 37% response
rate. Of those participants, 3 were ineligible as they were not
currently providing prenatal care. An additional 4 participants
were excluded as they only answered the first survey question;
a total of 69 survey responses were analysed.

The majority of the participants were physicians (58%),
identified as being female (78%) and white (93%). Participants
reported a range of years of prenatal care experience, with
one third of the respondents having fewer than 5 years of
experience (33%), followed by one quarter (26%) with 16
or more years of experience. Demographic characteristics are
shown in Table I.

Clinical practice characteristics of prenatal health
professionals towards identifying oral health needs are
displayed in Table II. Only 6% of the respondents “always”
included an interview of the oral health history and 7%
“always” included a dental screening to check the mouth for
swollen or bleeding gingival tissue, mucosal lesions or signs of
infection. Approximately 60% “never” or “rarely” performed
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Table I. Characteristics of prenatal health professionals an interview regarding the patient’s oral health history and
(n=69) approximately 60% “never” or “rarely” included a dental

screening during prenatal care. The most common reasons

VEEble lizypengy () cited by the respondents who indicated not “always” including
Gender dental screenings were related to lack of time (64%), feeling
Male 15 (21.7%) this is the responsibility of dental professionals (48%), lack
Female 54 (78.3%) of patient request (47%), and lack of a current dental referral

system (42%).

Provider Discipline

Respondents reported that they advise or refer a patient

Midwife 13 (18.8%) to see a dentist during pregnancy at least most of the time
Nurse Practitioner 5 (7.2%) (39%) or sometimes (35%). However, the majority (84%)
Physician 40 (58.0%) never advise a patient to delay their dental visits until after
Physician Assistant 0 (0.0%) pregnancy. Over half of the respondents (61%), stated that
Resident 11 (15.9%) oral health topics are rarely or never integrated into prenatal
Ethnic Group' classes. Eight respondents skaPed this question, perhal.as
due to lack of knowledge regarding all the topics covered in
American Indian or Alaska Native 2 (2.9%) prenatal classes.
Asian 4 (5.8%) .
Over 80% of the respondents considered oral health to be
Black or African American 2 (2.9%) . .
o . an important part of prenatal care. A majority (84%) agreed
Hispanic or Latino 3 (4.3%) . L. .
i that pregnancy increases the tendency of gingival inflammation
White 64 (92.8%) . . .
and strongly disagreed (67%) regarding advising pregnant
Length of service providing prenatal care (years) mothers to stop brushing or flossing if their gingival tissues
0 .
<15 23 (33.3%) bleed. Mo.st agreed (90%) that gingival problems cal? be treated
6.10 17 (24.6%) safely during pregnancy. Responses were more variable when
11415 (1 5' 99%) questioned regarding the correlation between periodontal
5 16 182 6. 1%) disease and adverse pregnancy outcomes. However, more than
2 . 0
half agreed (61%) that gingival problems could result in low
*Participants could select all that apply. birthweight babies and that gingival problems may result in

preterm birth (71%). The oral health knowledge of prenatal
health professionals is shown in Table III.

Table II. Clinical Practices to Identify Oral Health Needs (n=69)

Clinical Practice Frequency (%)

How often do the following occur? Always Most of the time Sometimes Rarely Never
Interview of oral health history 4 (5.8%) 7 (10.1%) 15 (21.7%) 30 (43.5%) 13 (18.8%)
Dental screening (checking for gingival
inflammation, mucosal lesions, or signs 5 (7.2%) 6 (8.7%) 15 (21.7%) 29 (42.0%) 14 (20.3%)
of infection)

Advise/refer a patient to sce dentists 12 (17.4%) 15 (21.7%) 24 (34.8%) 14 (20.3%) 4 (5.8%)
during pregnancy

Advise a patient to delay dental visits until 0 (0.0%) 0 (0.0%) 1 (1.4%) 10 (14.5%) 58 (84.1%)
after pregnancy

Oral health topics integrated into prenatal 1 (1.6%) 5 (8.2%) 18 (29.5%) 24 (39.3%) 13 (21.3%)

classes’

"Survey question was not answered by 8 participants.
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Table III. Oral Health Knowledge Levels (n=69)

Knowledge Frequency (%)

Strongly Somewhat | Neither agree | Somewhat Strongly

Agree Agree or disagree disagree disagree
Lf:i;‘je;‘fl health to be an importancparcof |0 40 coy | 28 (40.6%) | 11 (15.9%) 2 (2.9%) 0 (0.0%)
Pregnancy increases the tendency for gingival o o o o 0
inflammation. 33 (47.8%) 25 (36.2%) 9 (13.0%) 1 (1.4%) 1 (1.4%)
Pregnant mothers should be advised to stop 0 o o o o
brushing/flossing their teeth if their gums bleed. 2 (2.9%) 5 (7.2%) 16 (23.2%) 0 (0.0%) 46 (66.7%)
S:Ei‘;“;i;iljc“; can be treated safely 39 (56.5%) | 23(33.3%) | 6(8.7%) 1 (1.4%) 0 (0.0%)
ﬁ‘?ogv‘v";li ﬁ;"i’vl:ir;;t“;afl’;f“ant women may result | 15 19 g06) | 29 (42.00) | 22(31.9%) | 4(5.8%) 1 (1.4%)
ﬁl’;i‘t’i nfzrl‘)’ibrl;ms in pregnant women may result | yg 57 500y |30 (43.50) | 16(23.2%) | 4 (5.8%) 0 (0.0%)

Attitudes towards oral health by the respondents were
positive with over half (60%) agreeing that they should be
trained to perform oral health screenings and over 80%
agreeing that they should update their knowledge regarding
oral health during pregnancy. Only about 25% felt that it was
not their responsibility to look into the patient’s mouth to

detect oral health problems (Table IV).

Respondent’s average knowledge score was 17.4 (SD 1.8,
range 11-20). Midwives and nurse practitioners had higher
knowledge scores as compared to physicians and residents
(average 18.6 vs 17.1, p=0.002). The oral health knowledge
of the prenatal health professional groups and comparisons
between midwives and nurse practitioners versus physicians
and residents is shown in Table V. A moderate correlation
was found between the knowledge score and frequency of
including oral health history interviews during prenatal
care visits (correlation = 0.36, p=0.002). A small correlation
was found between the knowledge score and frequency of
including a dental screening during prenatal care visits.

Results presented are largely descriptive, with the frequency
and percentage in each response category reported. Between
7% and 16% of the responses were in the “neither agree nor
disagree” category. In general, physicians and residents were
more likely to select “neither agree nor disagree” option as
compared to midwives and nurse practitioners. It is not possible
to determine how the respondents interpreted this option,
whether it indicates a lack of knowledge or a neutral attitude.
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Discussion

Key inconsistencies in prenatal health professionals oral
health knowledge and current clinical practice were found in
this study as compared to previous studies.>'*!” Comparable
to this study, a previous survey of obstetricians, found that a
majority (84%) reported that periodontal disease may have
an adverse effect on pregnancy outcomes."” However, less
than half (46%) performed an oral health screening as part
of prenatal care and fewer than one-fourth (22%) looked into
a women’s mouth at their prenatal examination.'” Discussing
the patient’s oral health history and evaluating the oral health
status of a pregnant women should be a critical component
of prenatal care, yet only 6% of the providers in this study
“always” interviewed the patient about their oral health history
and 7% “always” conducted a dental screening.” Prenatal
health professionals play a pivotal role in identifying potential
oral health conditions which may ultimately pose a risk on the
developing fetus or pregnancy outcome. Conducting a visual
screening of the oral cavity should be a required component
of the prenatal health professionals’ clinical practice routine.

Reasons for not consistently evaluating oral health during
prenatal care included “need more training to specifically
know what to look for,” “unclear and not well-defined referral
process,” “no knowledge of teeth,” “not adequately trained,”
and “currently not part of the routine exam.” In general,
while prenatal health professionals consider oral health to
be an important part of prenatal care; a minimal number of
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Table IV. Oral Health Attitudes of Prenatal Health Professionals (n=69)

Attitude Frequency (%)
Strongly Somewhat | Neither agree | Somewhat Strongly
Agree Agree or disagree disagree disagree
I should be trained to perform oral health screenings. 15 (21.7%) 27 (39.1%) 14 (20.3%) 10 (14.5%) 3 (4.3%)

It is not my responsibility to look into the patient’s
mouth to detect oral health problems.

3 (4.3%)

14 (20.3%)

14 (20.3%)

20 (29.0%)

18 (26.1%)

I should update my knowledge on oral health of

pregnant women. 28 (40.6%) 28 (40.6%) 9 (13.0%) 3 (4.3%) 1 (1.4%)
Table V. Oral Health Knowledge Between Practitioner Groups
Midwife/Nurse Practitioner, (n=18); Physician/Resident, (n=51)
Knowledge Frequency (%)
Strongly Somewhat Neither Agree Somewhat Strongly
Agree Agree or Disagree Disagree Disagree

I consider oral health to be an important part of prenatal care.
Midwife/Nurse Practitioner 10 (55.6%) 7 (38.9%) 1 (5.6%) 0 (0.0%) 0 (0.0%)
Physician/Resident 18 (35.3%) 21 (41.2%) 10 (19.6%) 2 (3.9%) 0 (0.0%)
Pregnancy increases the tendency for gingival inflammation.
Midwife/Nurse Practitioner 14 (77.8%) 3 (16.7%) 1 (5.6%) 0 (0.0%) 0 (0.0%)
Physician/Resident 19 (37.3%) 22 (43.1%) 8 (15.7%) 1 (2.0%) 1 (2.0%)
Pregnant mothers should be advised to stop brushing/flossing their teeth if their gums bleed.
Midwife/Nurse Practitioner 0 (0.0%) 1 (5.6%) 0 (0.0%) 3 (16.7%) 14 (77.8%)
Physician/Resident 0 (0.0%) 1 (2.0%) 5 (9.8%) 13 (25.5%) 32 (62.7%)
Gingival problems can be treated safely during pregnancy.
Midwife/Nurse Practitioner 12 (66.7%) 6 (33.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Physician/Resident 27 (52.9%) 17 (33.3%) 6 (11.8%) 1 (2.0%) 0 (0.0%)
Gingival problems in pregnant women may result in low birth weight babies.
Midwife/Nurse Practitioner 6 (33.3%) 6 (33.3%) 5 (27.8%) 1 (5.6%) 0 (0.0%)
Physician/Resident 7 (13.7%) 23 (45.1%) 17 (33.3%) 3 (5.9%) 1 (2.0%)
Gingival problems in pregnant women may result in preterm birth.
Midwife/Nurse Practitioner 9 (50.0%) 6 (33.3%) 2 (11.1%) 1 (5.6%) 0 (0.0%)
Physician/Resident 10 (19.6%) 24 (47.1%) 14 (27.5%) 3 (5.9%) 0 (0.0%)

prenatal health professionals actually evaluate oral health as
part of their prenatal evaluations.>'®" Support for a more
comprehensive approach to oral care during prenatal visits
comes from the National Maternal and Child Oral Health
Resource Center recommending that prenatal health care
professionals take an oral health history, check the mouth for
problems such as swollen or bleeding gingival tissue or tooth
decay, and encourage women to seck dental care during the

initial prenatal evaluation.'® "
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While prenatal health professionals have expressed
an interest in updating their oral health knowledge in a
number of studies, they may be reluctant to ask about
oral symptoms or screen for disease if they do not have a
structured framework.”!'"> 2 Dental hygienists are well
prepared to collaborate with prenatal health professionals,
provide continuing education sessions on oral health during
pregnancy, and conduct hands-on training designed to
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develop the skills necessary to identify oral conditions of
concern. Guidelines recommended in the white paper on
oral health and primary care commissioned by the National
Interprofessional Initiative describe five essential components
of an oral health delivery framework in health care settings.*
Health care providers should ask about oral health risk factors
and symptoms of oral disease, look for signs that indicate
oral health risk or active oral disease, decide on the most
appropriate response, act by offering preventive interventions
and/or referral for treatment, and document as structured
data for decision support and population management.?
Utilization of this framework can serve to routinely address
oral health as well as create a multidisciplinary relationship
between health professionals and dental professionals.

Future studies could explore a multidisciplinary approach
to providing comprehensive care to women with dental
professionals collaborating with primary care providers and
gynecologists to implement oral health education along with
professional dental and dental hygiene care as part of the
preconception period. In a study by Hashim and Akbar, the
majority of gynecologists surveyed were shown to be highly
knowledgeable about the relationship between oral health and
pregnancy outcomes, and advised their pregnant patients to
visit a dentist during their pregnancy.?’ While gynecologists
in the Hashim and Akbar study appeared to be very
knowledgeable about the importance of oral health during
pregnancy, there were misconceptions regarding the safety of
dental treatments during pregnancy particularly in regards to
the use of vasoconstrictors in local anesthetics and limiting
dental treatment to the second trimester.”’ Dental hygienists
can play a key role in education of gynecologists as well as all
other medical colleagues regarding the importance and safety
of oral health before, during, and after pregnancy. Increasing
the awareness of oral health among all women, whether
during preconception or pregnancy, may also influence better

oral health for their children.

Education of pregnant women is also a critical component
to prenatal care. Habashneh et al. found less than half of the
women surveyed reported a visit to the dentist during their
most recent pregnancy.”” One of the factors contributing to this
low rate was the lack of knowledge of the possible connection
between oral health and pregnancy outcomes.” Institutions
should consider synchronizing oral health promotion with
prenatal care visits, requiring women to view educational
videos and provide informational brochures discussing the
link between oral health and pregnancy outcomes and other
topics related to pregnancy. Additional factors associated with
the Habashneh et al. findings were cost of care and lack of an
established dentist.
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Prenatal health care providers should develop contact
information lists for non-profit dental clinics to serve those
who may be faced with financial barriers. Increasing oral
health awareness among pregnant women may ultimately
reduce the risk of adverse pregnancy outcomes.

Limitations of this study included the use of a self-
administered questionnaire versus direct observations of the
prenatal health professionals in real time. There was no way
to verify whether the prenatal health professional actually
obtained an oral health history, provided a dental screening,
or recommended dental treatment to their pregnant patients.
An additional limitation of this study was the small sample
size from one health care system, and the low response rate,
limiting the generalization of the results.

Conclusion

The majority of prenatal health care professionals
surveyed were knowledgeable about oral health and its
importance as it relates to prenatal care; however, a deficit
was identified in current practice in regards to oral health
history interviewing and conducting dental screenings. There
is a need to implement best practice guidelines for prenatal
care to include routine dental screenings as well as to engage
pregnant women in oral health prevention. Optimal oral
health requires a multidisciplinary approach in which dental
hygienists can play a significant role by educating women’s
healthcare providers and raising awareness of the connection
between oral health and pregnancy outcomes.
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