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Over 200,000 women are di-
agnosed with breast cancer in
the U.S. annually.! Breast cancer
occurs more frequently in post-
menopausal women and the me-
dian age at diagnosis is 61 years.?
The etiology of most breast can-
cers is unknown. However, risk
factors for the disease have been
established, including gender, in-
creasing age, family history of
breast cancer, early menarche,
late menopause, ethnicity, alco-
hol use and genetic risk factors.?
The majority of women diagnosed
with breast cancer can expect an
excellent outcome, with a 5 year
survival rate above 80%.2 There-
fore, long-term survivorship is-
sues, including those related to
oral health, are important compo-
nents of breast cancer care and
follow-up.

Range of Breast Cancer
Treatments

The rationale and selection
of breast cancer treatments are
complex and based on many
prognostic and predictive factors,
including tumor histology and
grade, the clinical and pathologic
stage, lymph node involvement,
tumor hormone receptor content,
tumor HER2 status, comorbid
conditions, age and patient pref-
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Abstract

Purpose: Approximately 200,000 women are diagnosed
with breast cancer in the U.S. every year. These patients
commonly suffer from oral complications of their cancer
therapy. The purpose of this study was to assess dental hy-
gienists’ knowledge and professional practice related to pro-
viding care for breast cancer patients.

Methods: A pre-tested 43-item survey was mailed to a ran-
dom sample of 10% of all licensed dental hygienists in the
state of Michigan (n=962). The survey assessed the respon-
dents’ knowledge of potential oral complications of breast
cancer treatments as well as their professional practices
when treating patients with breast cancer. After 2 mailings,
the response rate was 37% (n=331). Descriptive and infer-
ential analyses were conducted using SAS.

Results: Many dental hygienists were unaware of the rec-
ommended clinical guidelines for treating breast cancer pa-
tients and lacked specific knowledge concerning the com-
monly prescribed anti-estrogen medications for pre-and
postmenopausal breast cancer patients. Over 70% of the
respondents indicated they were unfamiliar with the AI class
of medications. Only 13% of dental hygienists correctly
identified the mechanism of action of anti-estrogen therapy.
Dental hygienists reported increased gingival inflammation,
gingival bleeding, periodontal pocketing, xerostomia and
burning tissues in patients receiving anti-estrogen thera-
pies. Less than 10% believed that their knowledge of breast
cancer treatments and the potential oral side effects is up
to date.

Conclusion: Results indicate a need for more education
about the oral effects of breast cancer therapies and about
providing the best possible care for patients undergoing
breast cancer treatment.

Keywords: breast cancer, anti-estrogen therapy, dental hy-
gienist, oral health, knowledge, professional behavior, che-
motherapy, education

This study supports the NDHRA priority area, Clinical Den-
tal Hygiene Care: Investigate how dental hygienists iden-
tify patients who are at-risk for oral/systemic disease.
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Table I: Broad Treatment Options for Early Stage Breast Cancer Patients*

Estrogen

Menopausal Receptor Surgical
Status P . Treatment#
Status
Mastectomy or
FIETENE 2] ER+ Breast conserving
Mastectomy or
Postmenopausal ER+ Breast conserving
Premenopausal or ER- Mastectomy or

Postmenopausal Breast conserving

Chemotherapy+ Radiation Endocrine
Py Therapy#+ Therapy§
Tamoxifen Ovar-
ian suppression
Chemotherapyt | Radiation+ | with or without
an aromatase
inhibitor
Tamoxifen or
Chemotherapyt | Radiation+¥ | aromatase in-
hibitor
Chemotherapyt | Radiation# -

*Estrogen-receptor (ER) status (ER positive (ER+) or ER negative (ER-))
#Surgical Treatment: Considered based upon tumor size
TChemotherapy: May occur either before (neoadjuvant) or after surgical treatment depending upon a variety

of clinical, pathologic and genetic factor

*#Radiation Therapy: Considered based upon surgical procedures and stage of disease
§Endocrine Therapy: Considered when the tumor expresses either the Estrogen or Progesterone receptor

Table II: Oral Sequelae of Common Cancer Treatments

Cancer Treatment

Chemotherapy

Radiotherapy
Intravenous Bisphosphonates*

Oral Complications

Mucositis
Xerostomia
Fungal Infection (Candida)
Viral infection (HSV)
Gingival Bleeding
Periodontal Infection

Transient xerostomia
Osteonecrosis

*A rare condition which has generally been related to dento-alveolar surgery

erence.*> Table I highlights how menopausal
status and hormone receptor status influence
care. The National Comprehensive Cancer Net-
work provides comprehensive descriptions of
currently accepted approaches for breast can-
cer treatment.*

Surgery for breast cancer addresses local
control and provides tissue for analysis of stag-
ing and biomarkers. Depending upon the can-
cer stage, the histologic and molecular profile
of the tumor, systemic adjuvant therapy may
be recommended to decrease the risk of devel-
oping distant metastases.® Systemic therapies
may include chemotherapy, trastuzumab or an-
tiestrogen therapy.”® These therapies may be
considered either before or after surgery based
on the individual patient’s needs and goals. Ra-
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diation therapy (radiotherapy) to the breast,
chest wall and/or local lymph node regions may
be provided as another means of obtaining lo-
cal control, but does not replace surgery which
is the foundation of the management of early
stage breast cancer.

Approximately 75% of breast cancers ex-
press the estrogen and/or progesterone recep-
tors (ER, PR).%0 Breast cancer can depend on
ER/PR signaling for tumor growth and surviv-
al.! Targeting ER/PR with anti-estrogen thera-
pies has been shown to decrease the risk of
breast cancer recurrence.” In premenopausal
women, therapy may ablate ovarian estrogen
production by surgery, radiation or chemical
means with luteinizing-hormone releasing-
hormone inhibitors (goserelin or leuprolide).
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More commonly, oral adjuvant systemic anti-
estrogens, such as Tamoxifen, are used. Post-
menopausal women may be prescribed either
Tamoxifen or an aromatase inhibitor (AI) (FDA
approved drugs: anastrozole, exemestane or
letrozole).*?> While breast cancer occurs in only
1% of males, nearly 90% of their tumors are
ER+. Male breast cancer patients are typically
treated similarly to women with surgery, fol-
lowed by systemic therapy (chemotherapy and/
or anti-estrogen therapy) plus or minus radia-
tion based on the tumor stage and biomark-
ers.t3

Risks of Breast Cancer Therapy

Acute side effects and long term complica-
tions of breast cancer therapies have a marked
impact on the patients’ oral health, oral health-
related quality of life and on therapy compli-
ance.*1® Cancer patients undergoing chemo-
therapy often suffer from oral complications
including oral/pharyngeal mucositis, pain, xe-
rostomia and dental caries, and are at an in-
creased risk for opportunistic bacterial, fungal
and viral infections as a result of chemother-
apy-induced immune suppression.!’-1° Patients
are also at risk for osteonecrosis and periodon-
tal tissue changes including gingivitis, gingival
bleeding and periodontal infection.?°-24 Patients
undergoing radiotherapy may complain of tran-
sient xerostomia. Table II displays common oral
side effects of breast cancer treatments.

Breast cancer therapies can impact skeletal
bone mass. Chemotherapy is associated with
premature ovarian failure and results in accel-
erated loss of bone mineral density (BMD).25-27
In addition, anti-estrogen therapies are asso-
ciated with stimulating bone loss. Changes in
BMD depend on menopausal status as well as
on the class of drug used.?®2° Premenopausal
breast cancer patients taking the estrogen re-
ceptor antagonist Tamoxifen are at an increased
risk for reduced skeletal BMD.3° In postmeno-
pausal women, Tamoxifen has been shown to
maintain or slightly increase BMD.3! In contrast
to the bone-preserving effect of Tamoxifen in
post-menopausal bone, Al use is associated
with significant loss of BMD.3? To mitigate the
bone loss effect of cancer therapies, bisphos-
phonates may be prescribed.3? Importantly, an
association has been established between es-
trogen deficiency, decreases in skeletal BMD,
and oral health. Estrogen deficiency among
postmenopausal women may increase risk for
periodontal diseases, tooth loss, decreased sal-
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ivary flow, oral dysesthesia, alterations in taste
and burning mouth syndrome.343> As estrogen
plays a key role in maintaining bone and soft
tissues of the oral cavity, drugs that affect the
production and/or binding of estrogen to its re-
ceptor may also affect bone and/or soft tissue
of the oral cavity.3®

Provision of Oral Care to
Breast Cancer Patients

Dental hygienists often serve as primary oral
health care providers for women undergoing
breast cancer therapy.3 As prevention special-
ists, dental hygienists are in a strategic posi-
tion to provide information and care to women
and men undergoing therapy for breast can-
cer.’” Oral assessment prior to and during ac-
tive treatment (chemotherapy and radiothera-
py), and following therapy is a critical aspect
of oral health care for cancer patients.3®4° The
National Institute of Dental and Craniofacial
Research (NIDCR) indicates that an oral evalu-
ation is necessary prior to cancer therapy for
the identification of any outstanding dental
needs that could increase the risk or severity of
oral complications during breast cancer treat-
ments. For patients undergoing chemothera-
py, communication between the oncology and
dental teams is essential for the safety of the
patient.*! It is important to determine the pa-
tient’s hematologic status prior to treatment.*
In addition, there are some cases where anti-
biotic prophylaxis may be recommended prior
to dental procedures for patients with Port-A-
Caths or indwelling central venous catheters to
limit secondary infections associated with the
immuno-suppression produced by cancer ther-
apies.*>43 As there appears to be a void in clini-
cally validated premedication guidelines specific
to these devices, interprofessional communica-
tion and collaborative practice is needed.

Obtaining blood pressure measurement is
another important aspect of dental care for the
breast cancer patient. Breast cancer patients
who receive axillary surgery and/or radia-
tion are at risk for lymphedema. Clinical rec-
ommendations include the avoidance of blood
pressure measurements on the affected arm(s)
of patients who have undergone lymph node
removal to mitigate the risk of lymphedema as-
sociated with squeezing the lymph channels by
a blood pressure cuff.44-46

While oral health guidelines for cancer pa-
tients have been in place for over 20 years,
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research is scarce concerning dental hygien-
ists” provision of dental care for breast cancer
patients.*”*8 Currently, no information is avail-
able specific to dental hygienists’ knowledge of
the potential oral complications related to anti-
estrogen breast cancer therapies. The aim of
this study was to determine dental hygienists’
knowledge and professional practice concern-
ing care of patients undergoing treatments for
breast cancer. In addition, this study also ex-
plored which demographic factors are associat-
ed with dental hygienists’ knowledge of cancer
therapies.

Study Design

This study was a cross-sectional survey of a
random sample of licensed dental hygienists in
the state of Michigan. Michigan was chosen due
to the large numbers of registered dental hy-
gienists residing in the state. This research was
submitted and determined to be exempt from
oversight by the Institutional Review Board for
the Health and Behavioral Sciences at the Uni-
versity of Michigan.

Sample Selection

A list of the 10,126 dental hygienists li-
censed in Michigan was obtained from the
Michigan State Board of Dentistry in March of
2011. Dental hygienists with out-of-state mail-
ing addresses were excluded from the sample
(n=502) as they did not fit the inclusion cri-
tiera. A 10% random sample was selected for
this study (n=962) from the remaining licensed
dental hygienists.

Instrument

The survey instrument was developed based
on information from a literature search and the
advice of several faculty members at the Uni-
versity of Michigan, School of Dentistry. Con-
tent experts in breast oncology, oral medicine
and public health assessed the validity of the
survey. The survey was pre-tested with 10
dental hygienists who worked in private dental
practices in Michigan. The survey’s test-retest
reliability was evaluated by twice administering
the survey 2 weeks apart. Pearson’s correlation
coefficient was used to determine the intra-
class correlation (ICC) coefficient. Reproduc-
ibility was strong, with ICC values as follows:
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e Anti-estrogen therapies - 0.76

e Provision of care - 0.83

e Breast cancer risk factors - 0.71
e Clinical recommendations - 0.81
e Overall - 0.88

The survey consisted of 43 questions concern-
ing the respondents’ demographic background,
practice characteristics, care recommenda-
tions for breast cancer patients and a series
of items assessing their knowledge concern-
ing risk factors for breast cancer, knowledge
of anti-estrogen cancer therapies and possible
oral complications related to anti-estrogen can-
cer therapies, and the use of bisphosphonates
as related to breast cancer therapy. Radiation
therapy, other than for patients with head and
neck cancer, has not shown a significant im-
pact on oral health.*® Therefore, no questions
concerning potential oral complications or care
recommendations were included. The survey
contained both closed and open ended ques-
tions. Specific open-ended questions were
asked concerning oral complications related to
cancer therapy.

Data Collection

Data were collected using a self-administered
questionnaire mailed with a cover letter and a
return stamped, addressed envelope to a ran-
dom sample of registered dental hygienists in
Michigan in May of 2011. Alternatively, partici-
pants had the option to respond to a web-based
survey. Respondents were asked to return the
questionnaire within 9 days of receipt. By re-
turning the questionnaire, the dental hygienists
implicitly provided their consent to participate
in this research. Confidentiality for hygienists
responding to the web-based survey was as-
sured by using an SSL encrypted data network.
Before being mailed, the surveys were coded
with a unique number so that one-follow up
mailing could be sent to the non-respondents.
This second mailing, containing a different cov-
er letter, a second copy of the questionnaire,
and a self-addressed stamped return envelope,
was sent approximately 4 weeks after the first
mailing to all non-respondents.

Statistical Analysis

The data were entered into Excel spread-
sheets twice to allow for validation of correct
data entry. The data were then imported into
SAS for Windows, Release 11 (SAS). Frequency
and percentile distributions as well as means
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were calculated for all responses. Chi-square
values and probabilities were calculated for ap-
propriate questions to determine the indepen-
dence of variables from each other. To measure
dental hygienists’ knowledge, Likert type items
were used with a 5-point answer scale ranging
from “strongly agree,” “agree,” “neutral,” “dis-
agree” to “strongly disagree.” A “don’t know”
answer category was provided for these ques-
tions. For purposes of this study, the “strong-
ly agree” and “agree” responses were added
to identify the degree of agreement with the
statements and the “disagree” and “strongly
disagree” responses were added to identify any
disagreement with a statement. Statistical sig-
nificance was judged at the level of p<0.05.

Respondent Characteristics

Of the 962 surveys mailed to randomly se-
lected dental hygienists in Michigan license list,
57 were returned due to invalid addresses. The
total number of valid surveys returned was
331 (15 submitted by a secure web site and
316 hard copy surveys), which represented a
final response rate of 37%. The demographic
characteristics of the sample are summarized
in Table III. The majority of the respondents
were over 25 years of age, had a certificate/as-
sociate’s level degree (69%), worked full time
(72%) in a general dental practice (83%) and
had graduated before 1999. Five percent of
the respondents reported a diagnosis of breast
cancer, and 21% had a family member with a
history of breast cancer.

Knowledge of Patient Care and Current
Breast Cancer Therapies

Approximately 51% of the respondents knew
that breast cancer is the most common can-
cer among women in the U.S. Overall, dental
hygienists were knowledgeable about the risk
factors for breast cancer and were aware that
smoking, alcohol use and obesity were modifi-
able risk factors for breast cancer. Furthermore,
only 6% of the respondents indicated distribut-
ing prevention literature related to breast can-
cer in their dental practice.

Knowledge of Patient Care and
Current Breast Cancer Therapies

Ten items assessed the respondents’ knowl-
edge concerning the care for breast cancer pa-
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tients (Table IV). These items had a Likert-style
format and were formulated in such a way that
an agreement with the statement indicated a
correct answer. Considerable percentages of
respondents, ranging from 7 to 80%, indicated
that they did not know the answers to these
questions. While 56% of the dental hygien-
ists knew that a consultation with an oncolo-
gist concerning a patient’s cell count should be
done prior to dental appointments, and 55%
knew that breast cancer patients should not
have blood pressure measurements taken on
the side where lymph nodes were removed,
only 25% were aware that breast cancer pa-
tients may develop breast cancer-related me-
tastases as radiolucent areas in the mandible
or maxilla. Only 20% were aware that breast
cancer patients may need to be pre-medicated
prior to dental treatment while having a port
for chemotherapy.

In response to 4 statements concerning
the respondents’ knowledge of current anti-
estrogen for breast cancer patients, only 21%
knew that current guidelines indicate the use of
Tamoxifen for pre-menopausal women with ER+
cancer, and that Als and/or Tamoxifen are the
current standards of care for postmenopausal
breast cancer patients. The majority of the re-
spondents did not know that potential side ef-
fects of Als include increased musculoskeletal
problems (83%), increased need for bisphos-
phonate use (77%), or that Als act by severely
decreasing anti-estrogen activity (87%).

While 81% of the respondents were aware
that bisphosphonates are commonly prescribed
for the prevention or treatment of osteoporo-
sis, only 14% knew that bisphosphonates are
commonly prescribed to breast cancer patients
using Als.

Treatment Recommendations for
Breast Cancer Patients

Several questions were asked about oral
care recommendations that dental hygienists
provide for breast cancer patients at differ-
ent stages of cancer treatment (Table V). For
patients receiving dental care during chemo-
therapy, the majority of respondents reported
provision of oral hygiene instruction, use of
mouth rinses, palliative care for xerostomia
and use of fluoride rinses. However, only half
provided nutrition counseling for breast cancer
patients during this segment of their therapy.
The most frequently recommended mouthwash
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mentioned in the open-ended
comment section was MI paste, a
rinse containing the milk protein.
Dental hygienists were less likely
to provide treatment recommen-
dations when providing care for
breast cancer patients receiving
anti-estrogen therapy. Oral hy-
giene instruction was provided by
only 72% of the respondents and
only 64% recommended mouth
rinses or fluoride rinses for these
patients.

Knowledge of Potential
Complications Related to
Breast Cancer Therapies

Figure 1 shows that 60% of
dental hygienists knew that mu-
cosal changes are a common oral
complication of chemotherapy.
Nearly 80% of respondents cor-
rectly stated that xerostomia was
related to chemotherapy, and
71% noted a potential increased
risk for gingival tissue changes
during chemotherapy. While in-
creased risk of osteoporosis was
noted as a potential long-term
complication of chemotherapy
by only 32% of the respondents,
even fewer respondents knew
that osteoporosis could be relat-
ed to Tamoxifen use (12%) or Al
use (10%), depending on meno-
pausal status. Few respondents
knew that xerostomia or gingival
changes, dental caries or mucosal
changes are potential complica-
tions of the use of Tamoxifen or
Als.

Specific Reported
Conditions Related to
Anti-Estrogen Cancer
Therapy

When respondents were asked
to share specific oral/other com-
plaints related to anti-estrogen
therapy that either patients had
reported or that they themselves
had identified, 14% of dental
hygienists reported oral side ef-
fects of Tamoxifen and only 7%
reported oral side effects relat-

Vol. 89 e Suppl. 2 ¢ June 2015

Table III: Overview of the Respondent Characteristics

_— Number*
Background Characteristic (n=330)
Age (Years)
20-25 11
26-35 66
36-45 67
46-50 49
51-55 65
>55 68
Level of Education
Diploma/Certificate/Associates 222
Bachelors 94
Masters/Doctorate 15
Year of Graduation
Graduated before 1985 106
Graduated between 1985-1998 101
Graduated after 1998 104
Currently Employed
Yes - Full Time 238
Part Time 73
No 19
Type of Practice
General Practice 270
Periodontal Practice 17
Dental/Dental Hygiene School 12
Community Health Agency 10
Public School 5
Hospital/Nursing Home 2
Treated Patient with Breast Cancer
Yes 314
No 17
Diagnosis of Breast Cancer
Yes 18
No 309
CE Course with Breast Cancer component
Yes 21
No 298
Assess Family History of Cancer
Yes 65
No 251
Assess patient history of cancer
Yes 288
No 31

Percentages**

3%
21%
21%
15%
20%
21%

69 %
26%
5%

34%
33%
33%

72%
22%
6%

83%
5%
4%
3%
2%
1%

95%
5%

5%
95%

7%
93%

21%
79%

90%
10%

*Frequencies for a characteristic may not add to N=330 due to miss-

ing data.

** Percentages for the characteristics may not add to 100% due to

rounding.

The Journal of Dental Hygiene
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Table IV: Dental Hygienists’ Responses Concerning Their Knowledge of Breast Can-
cer Patient Care and Anti-Estrogen Cancer Treatments

Strongly Agree/
Agree
n (Percent)

Patient Care

Consultation with an oncologist con-
cerning a breast cancer patient’s white
blood (neutropenia) cell count should
be done prior to dental appointments
to avoid potential dental infections.

Breast cancer patients should avoid
having blood pressure measurements
taken on side where lymph nodes were
removed.

Breast cancer patients may develop
breast cancer related metastases as
radiolucent areas in the mandible or
maxilla.

Breast cancer patients need to be pre-
medicated prior to dental treatment
while having a port for chemotherapy.

Anti-estrogen Therapy

The current anti-estrogen therapy for
premenopausal women with estrogen
receptor + breast cancer is Tamoxifen.

The current anti-estrogen therapy for
postmenopausal women with estrogen
receptor + breast cancer is Tamoxifen
and/or aromatase inhibitors.

Breast cancer patients may report in-
creased musculoskeletal pain includ-
ing decreased grip strength while on
aromatase inhibitor drugs.

Aromatase inhibitors given to breast
cancer patients act by severely de-
creasing anti-estrogen activity.

Bisphosphonate Use

Bisphosphonates (Fosamax, Boniva,
Actonel) are commonly prescribed for
prevention and treatment of osteopo-
rosis.

Bisphosphonates are commonly pre-
scribed to women prior/while using
aromatase inhibitors.

ed to the use of Als (Table VI). Common oral
health-related complaints of patients using ei-
ther an AI or Tamoxifen included increases in
gingival inflammation, gingival bleeding, xero-
stomia, and burning sensations in oral tissues.
An oral side effect unique to Tamoxifen use was
the report of increased dental caries. Patient-
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180 (56%)

177 (55%)

80 (25%)

66 (20%)

69 (21%)

66 (21%)

59 (18%)

42 (13%)

251 (81%)

45 (14%)

Strongly Disagree/ Don't Know

Disagree
n (Percent) b (2T

Neutral
n (Percent)

27 (8%) 33 (10%) 83 (26%)

16 (5%) 36 (11%) 93 (29%)

27 (8%) 15 (5%) 198 (62%)

14 (4%) 129 (40%) | 113 (36%)

28 (9%) 19 (6%) 207 (64%)

22 (7%) 10 (3%) 224 (70%)

24 (8%) 3 (1%) 235 (73%)

13 (4%) 9 (3%) 257 (80%)

13 (4%) 37 (12) 22 (7%)

21 (7%) 6 (2%) 249 (77%)

reported complaints specific to Al use included
generalized joint pain and hand and wrist pain.
This type of pain was related to difficulties with
tooth brushing. A specific patient complaint re-
lated to Tamoxifen use was jaw pain (Table VI).
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Figure 1: Dental Hygienists’ Knowledge of Possible Complications Associated With

Breast Cancer Treatments

—

Burning
Tissues . Chemo
Al
Tam
Osteoporosis
Caries
Xerostomia
Mucosal
Changes
Don't
Know
I I I I I I I I I |
0 10 20 30 40 50 60 70 80 90 100

Percentage of Responses

Perceptions of Continuing
Education

Less than 10% of respondents considered
their knowledge about breast cancer risk factors
and treatments up to date. Only 7% of dental
hygienists reported having taken a continuing
education class that had included information
on potential oral complication of cancer treat-
ments within the last 5 years. The majority of
dental hygienists (95%) desired further educa-
tion in this area. The most popular choices for
updating knowledge were continuing education
lectures (80%), reading journal articles (28%)

Vol. 89 e Suppl. 2 ¢ June 2015

and receiving specific topic booklets with self-
tests (41%).

Socio-Demographic Characteristics,
Practice Factors and Knowledge of
Oral Consequences of Breast Cancer
Treatment

To assess the impact of background charac-
teristics on dental hygienists’ level of knowl-
edge related to the effects of breast cancer
treatments on their patients’ oral health, bivar-
iate analyses were performed (Table VII). Re-
spondents who had been diagnosed with breast
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Table V: Dental Hygienists’ Recommendations for Breast Cancer Patients During
Chemotherapy and Anti-Estrogen Therapy (n=330)

Which clinical dental care do you provide/recommend for patients receiving:

Provided/recommended

Anti-estrogen Therapy (Tamoxifen

treatment ChEnne ez and Aromatase Inhibitors)

n Percentages n Percentages
Xerostomia alleviating
strategies such saliva 293 93% 206 66%
substitutes
Fluoride treatn_1ents/ 291 92% 200 64%
toothpastes/ rinses
Oral Hygiene instruction 287 91% 224 72%
Nutrition counseling 180 57% 132 42%

Table VI: Responses Concerning Oral Conditions Associated With Anti-Estrogen

Therapy (n=276)

Dental Hygienists
indicating treating

Anti-estrogen | atients with oral side

treatment

Specific reported side effects*

e Gingival inflammation Xerostomia Burning tissues/

e Joint pain Pain in hands - difficulty brushing

e Increase in periodontal pocketing
Gingivitis Burning tissues/mouth Bleeding on probing

effects
n Percentages
Aromatase o mouth
Inhibitors 17 7%
Tamoxifen 39 14%

Xerostomia Increased caries Pain in jaws

Increase in periodontal pocketing

*Specific oral/other complaints identified by the dental hygienist or reported by a patient with breast cancer

using endocrine therapy.

cancer (p=0.004) and respondents who asked
their patients about their family history with
cancer (p=0.026) were more likely to indicate
that their knowledge in this area was up to date
than other dental hygienists.

Over 2.5 million women in the U.S. have
been diagnosed with breast cancer.®® As the
survival rate is increasing, long-term survivor-
ship issues including oral health status are im-
portant components of breast cancer care and
follow-up.? This is the first study examining
dental hygienists’ knowledge of anti-estrogen
therapies and professional practice related to
providing care for these patients.
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Knowledge of Patient Care and
Anti-Estrogen Therapies

While 95% of the respondents indicated that
they had treated a patient with a diagnosis of
breast cancer, just over half knew that breast
cancer is the most common cancer among
women, aside from non-melanoma skin can-
cer.! In addition, quite a high percentage of
respondents reported that they did not know
the answers to the questions concerning pa-
tient care (26 to 62%), the consequences of
using anti-estrogen therapy (64 to 80%) and
bisphosphonate use (7 to 77%). A lack of
knowledge concerning these issues can put
patients at risk and should therefore be ad-
dressed both in dental hygiene programs, as
well as in continuing education courses. For
example, large percentages of dental hygien-

Vol. 89 e Suppl. 2 * June 2015



Table VII: Associations Between Demographic/Professional Attributes and Dental
Hygienists’ Knowledge of Breast Cancer and Breast Cancer Treatments (n=318)

Knowledge of Breast Cancer Treatments on Oral Health Up-to-date

Background Characteristic

Yes (n=29)
Age
20 to 25 1
26 to 35 6
36 to 45 4
46 to 50 5
51 to 55 8
56+ 5
Level of Education
Diploma/Certificate/Associates 17
Bachelors 10
Masters/Doctorate 1
Year of Graduation
Graduated before 1985 6
Graduated between 1985 to 1998 12
Graduated after 1998 9
Currently Employed
Full Time 14
Part Time 13
Type of Practice
General Practice 25
Other 4
Diagnosis of Breast Cancer
Yes 5
No 24
Knowledge of Breast Cancer prevalence
Yes 13
No 6
Unsure 7
Assess Family Cancer History
Yes 10
No 17

Yes % No (n=289) No % P-Value
10% 9 90%
9% 58 91%
6% 62 94%%,
11% 42 89% 0.45
13% 56 88%
8% 60 92%
8% 200 92%
12% 71 88% 0.28
7% 13 93%
5% 97 94%
12% 87 88% 0.29
9% 93 91%
7% 196 93%
13% 90 87% 0.07
7% 237 93%
13% 48 87% 0.67
28% 13 72%
8% 276 92% 0.004
8% 143 92%
16% 32 84% 0.16
6% 110 949%,
16% 53 84%
7% 227 93% 0.026

Frequencies for a characteristic may not total n=318 due to missing data

ists were not aware of the recommended clini-
cal guidelines for treating breast cancer patient
when taking blood pressure readings, for con-
sultation with an oncologist for determining
patient white blood cell counts before treat-
ment and for the need for possible premedica-
tion of breast cancer patients who have a port
for chemotherapy.

Dental hygienists’ knowledge concerning an-
ti-estrogen therapy for breast cancer patients
showed significant deficiencies, with large ma-
jorities of respondents indicating that they did
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not know the answers to the questions concern-
ing these issues.?"?> Only a small percentage
(21%) were aware of the current anti-estrogen
treatment standards for pre and postmeno-
pausal women (21%), and fewer still respond-
ed correctly to the questions about the mecha-
nism of action of anti-estrogen therapy (13%).
These findings are of concern because the
American Society of Clinical Oncology (ASCO)
has developed clinical practice guidelines on
adjuvant anti-estrogen therapy for postmeno-
pausal women with hormone receptive posi-
tive (ER+ or PR+) breast cancer, which recom-
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mend that, for optimal adjuvant anti-estrogen
therapy for postmenopausal women with ER+
disease, an Al should be used either as initial
therapy or following a course of Tamoxifen.5!
At present, the recommended duration of ini-
tial anti-estrogen therapy is 5 years, and ex-
tended anti-estrogen therapy for an additional
5 year period has proven beneficial for some
patients.>? In consideration of this long dura-
tion of anti-estrogen therapies for breast can-
cer patients, treatment-related adverse effects
are not only relevant, but absolutely crucial for
assuring patients’ long-term oral health.

Over 75% of dental hygienists were unaware
that patients on anti-estrogen therapies may
develop potential musculoskeletal issues relat-
ed to the use of Als. Musculoskeletal toxicities
occur in up to 50% of patients. Symptoms in-
clude joint stiffness, myalgias and arthralgias,
especially of the wrists, hands, and fingers.>?
The etiology of Al-associated musculoskeletal
symptoms remains unclear, but may be a re-
sult, in part, of estrogen deprivation.>* Patients
with these side effects may find maintenance
of oral health difficult because of pain or in-
ability to brush and floss their teeth. Dental
hygienists need to be aware of these issues to
provide educational interventions and treat-
ments to support these patients.

These findings concerning dental hygienists’
knowledge about standard cancer treatments
and potential adverse effects of anti-estrogen
therapy should serve as a call to action for
dental educators involved in dental hygiene
programs as well as in continuing education
courses.

Oral Complications and Care
Recommendation Related to
Breast Cancer Treatments

Most dental hygienists reported that chemo-
therapy places patients at an increased risk for
xerostomia, and mucosal and gingival changes
(Figure 1). Fewer respondents were knowledge-
able about the oral complications associated
with anti-estrogen therapies. A similar pattern
emerged regarding patient care recommenda-
tions given to breast cancer patients during
different stages of cancer treatment. While the
majority of dental hygienists provided or rec-
ommended xerostomia alleviating strategies,
mucosal rinses and oral hygiene education for
patients undergoing chemotherapy, only about
two-thirds of the respondents provided or rec-
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ommended these treatments for patients un-
dergoing anti-estrogen therapies.

Gingival inflammation, gingival bleeding,
periodontal pocketing, xerostomia and burning
tissues were reported by the small number of
respondents who had been told by patients or
had observed themselves consequences of us-
ing Tamoxifen (n=39) and Als (n=17). More
than twice as many dental hygienists reported
Tamoxifen-related oral side effects as com-
pared to AI side effects. The low number of
responses may be attributable to the fact that
75% of the respondents indicated they were
unfamiliar with AI medications, which may
have limited the reporting of oral side effects
related to their use.

As the majority of dental complications that
occur in cancer patients are related to changes
in saliva production and function, knowledge
of potential side effects of anti-estrogen ther-
apies is important.>®> Sex hormone receptors
have been detected in the oral mucosa and
salivary glands.>®>” Estrogen deficiency among
post-menopausal women has been associat-
ed with decreased salivary flow unrelated to
medications.>® Decreased saliva flow can result
in xerostomia, gingival bleeding, increase in
dental caries, and may be responsible for an
increased prevalence of oral dysesthesia and
alterations in taste.>®62

Breast cancer treatments, such as chemo-
therapy and anti-estrogen therapies, which
may promote a low estrogen status, have also
been linked to an increased risk of osteopo-
rosis, which is known to be a risk factor for
periodontitis.3!6364 Therefore, cancer therapies
may be risk factors for periodontitis as well as
for osteoporosis. Consequently, women with a
diagnosis of cancer, especially postmenopausal
cancer survivors, may experience higher levels
of xerostomia and dental caries as well as a
possible increase in their risk for periodontal
disease due to the substandard estrogen levels
associated with the use of Al medications.

An important finding in this study is that less
than 10% of respondents believed that their
knowledge of breast cancer treatments and
their oral side effects are up to date. It is not
surprising that nearly all respondents indicated
an interest in taking a continuing education
course on this subject. Educational interven-
tions in which dental, dental hygiene, nursing
and medical professionals learn about these is-
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sues together may be the optimal path to pro-
moting understanding of the impact of breast
cancer treatments on oral health and the treat-
ment needs of these patients.

Overall, these findings suggest the need to
increase the educational material about breast
cancer survivorship issues in dental hygiene
and continuing education programs. In addi-
tion, it would be helpful to conduct a study to
determine the scope of information provided
within the entry-level dental and dental hy-
giene curricula.

In this survey, dental hygienists with a di-
agnosis of breast cancer as well as those who
assessed the patients’ family history of cancer
were more confident about breast cancer treat-
ments and their impact on oral health. These
dental hygienists may have more knowledge or
may have a practice philosophy of incorporat-
ing systemic health evidence into their dental
hygiene practice.

One limitation of this study is that only 37%
of the dental hygienists who received a mail-
ing responded to this survey. However, recent
research concerning survey response rates in
studies with dentists showed that this response
rate is actually higher than the response rate in
most surveys. This recent study compared the
response rates of postal mail surveys and elec-
tronic surveys used to collect data from prac-
ticing dentists. It found that the response rates
for mailed surveys were 28% and those for
web-based surveys were 11%.°! The response
rate in this study is therefore acceptable. Nev-
ertheless, future research should replicate this
study in other geographical locations to assure
that these findings can be generalized to den-
tal hygienists in other parts of the U.S.

Our results suggest that dental hygienists
lack knowledge concerning the oral health-re-
lated effects of common drugs used in breast
cancer treatment, including Als and Tamoxifen.
Given the high number of women undergo-
ing these treatments over the course of many
years, it is important that dental care providers
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are aware of the issues related to breast can-
cer treatment and have the skills to provide the
best possible care for these patients to assure
their oral health in the long run. Careful moni-
toring of the oral health of women with breast
cancer is important during all stages of cancer
therapy to prevent, detect and treat complica-
tions as soon as possible.

The majority of dental hygienists surveyed
thought that their own knowledge concerning
the management of breast cancer patients was
not current and wished to learn more about this
topic. Developing interdisciplinary educational
interventions for dental hygiene programs as
well as continuing education courses about
dental care and breast cancer treatments is im-
portant. Further research is needed concerning
the long-term oral health-related consequences
of breast cancer treatments, as is research into
the best practices that would provide optimal
care for these patients.
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