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A Tribute to a Friend:
Dr. Connie L. Drisko

Editorial
Rebecca S. Wilder, RDH, BS, MS

The dental and dental hygiene profession lost a 
true treasure in June of this year. Dr. Connie L. 
Drisko died from a recent diagnosis of acute my-
elogenous leukemia. Connie began her career in 
the dental profession when she graduated from 
Baylor College of Dentistry, Caruth School of Dental 
Hygiene, in 1961 with honors and a certificate. She 
later pursued a BS degree from Baylor and gradu-
ated in 1975. During that time Connie contributed 
to dental hygiene by clinical practice and clinical 
teaching…at Tyler Junior College in Texas and at 
the University of Oklahoma. Connie practiced as 
a dental hygienist for 16 years before she entered 
dental school at the University of Missouri - Kansas 
City. Her love for learning did not end there! She 
went on to complete a General Practice Residency 
from the Veteran’s Affairs Medical Center in Kansas 
City, MO and then a certificate in periodontics from 
the Department of Veterans Affairs Medical Center 
in Leavenworth, Kansas. Then..she entered a long 
and successful academic career.

I could go on and on about how she served as As-
sociate Dean for Research, Associate Dean for Aca-
demic Planning and Faculty Development, and Di-
rector of the Dental Education and Research Center 
at the University of Louisville School of Dentistry in 
Louisville, KY; was a fellow of the prestigious Ex-
ecutive Leadership in Academic Medicine Program 
for Women (ELAM); was one of a very few female 
deans, serving in that role for 10 years at the Col-
lege of Dental Medicine at Georgia Regents Univer-
sity (GRU); oversaw construction of a new state-
of-the-art dental school in Georgia; was awarded 
GRU’s inaugural employee Diversity Award for pro-
moting and enhancing diversity among staff, fac-
ulty, and students….and on and on. I recommend 
that you search her name on the internet to see 
all of the contributions she has made to dental hy-
giene and dentistry because they are too many to 
write in this editorial!

Even though Connie accomplished many things 
in her career, I will remember Connie mostly for 3 
things. First, she did not let age get in the way of 
achieving her goals. She was the first to tell people 
that she was the oldest dental student in her class. 
One must remember that she graduated from den-

tal school in 1980 when there were few female 
dental students … much less older female dental 
students!! Connie had gifts and goals and she was 
determined to make it happen. We could all learn a 
lot from her about not putting goals on hold. Sec-
ond, Connie contributed tremendously to the dental 
and dental hygiene literature. I have read Connie’s 
extensive reviews of the periodontal debridement 
literature for most of my career and I always knew 
I could count on her papers to be thorough and 
evidence based. She never wavered from her core 
values of honesty and being trustworthy in profes-
sional writings. Connie’s most recent contribution 
was an article titled, “Periodontal Debridement: 
Still the Treatment of Choice.”1 As Guest Editor of 
the Evidence Based Dental Practice Annual Report 
on Dental Hygiene, Dr. Terri Tillis noted that Con-
nie’s paper…” was a final gift to dental hygiene.” In 
the paper, Connie discussed the evidence base for 
several treatment options for inflammatory peri-
odontitis. Emphasizing that dental hygienists spe-
cialize in providing treatment of this inflammatory 
disease, she sought to clearly present the exist-
ing evidence. Connie achieved many accolades in 
dentistry but she never forgot her dental hygiene 
roots! Lastly, I will never forget Connie’s attitude. 
She was always warm, welcoming, encouraging…
and she always had a huge, beautiful smile on her 
face. She was a leader and a mentor and the first 
to encourage others to believe in themselves. The 
late Maya Angelou once quoted the following, “I’ve 
learned that people will forget what you said, peo-
ple will forget what you did, but people will never 
forget how you made them feel.” Connie made 
people feel better about themselves and the world 
around them. We will miss you Connie. 

Sincerely,

Rebecca Wilder, RDH, BS, MS
Editor–in–Chief, Journal of Dental Hygiene

1.	 Drisko CL. Periodontal debridement: still the 
treatment of choice. J Evid Based Dent Pract. 
2014;14 Suppl:33-41.e1.
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Currently, over 110 million individ-
uals are infected with sexually trans-
mitted diseases (STDs), costing the 
U.S. health care system more than 
16 billion dollars.1 STDs caused by 
the human papillomavirus (HPV) are 
the most prevalent, affecting an es-
timated 79 million Americans.2 It is 
predicted that annually another 14 
million people will become newly in-
fected with HPV.2 This virus is so com-
mon that at least 50% of sexually 
active men and women contract it at 
some point in their lives.2

HPV is an etiologic factor in cervical 
cancer and has a strong association 
with oropharyngeal cancer (OPC). A 
causal relationship between cervical cancer and a 
sexually transmitted source was first hypothesized 
in 1842.3 Today, research shows that HPV is the main 
cause of cervical cancer.4 HPV is also linked with the 
risk of developing head and neck cancer (HNC), spe-
cifically OPC.5

Patient risk profiles for OPC and oral cavity can-
cer differ. Cancers limited to the oral cavity are most 
commonly carcinogen related and are typically found 
in older adults who smoke and consume alcohol.6 In 
contrast, OPC is increasingly prevalent in younger 
adult populations with no histories of smoking or 
drinking.7-9 Researchers report that HPV infection 
may explain the development of HNC in individuals 
who lack the typical risk factors for oral cancer.6,10 
Certain sexual behaviors are related to greater risk 
for OPC. While some researchers state that the 
main risk factor for becoming infected with oral HPV 
is practicing oral sex,7 others also consider open 
mouth/deep kissing a risk factor.6,9

Adolescents and young adults, aged 15 to 24 
years, constitute only 25% of the sexually active 
population.11 However, according to the Centers for 
Disease Control and Prevention (CDC), young adults 
have the highest prevalence of STDs.1 Research 
shows that young adults represent over 65% of all 

HPV-Positive Head and Neck Cancers: A Review of 
the Literature
Matilda Minassian, RDH, MS: Jacquelyn L. Fried, RHD, MS; Robert A. Ord, DDS, MD, FRCS, FACS, MS

Abstract
Purpose: The human papillomavirus (HPV) is a sexually trans-
mitted disease (STD) that is rampant among young adults and 
is linked with cervical and oropharyngeal cancers (OPC). As the 
preventive arm of oral health care, dental hygienists can take the 
lead in educating the young adult population about risk factors for 
HPV and OPC. Dental hygienists’ active involvement in educational 
initiatives may help minimize the spread of HPV associated STDs, 
prevent transmission of HPV to the head and neck region, and de-
crease the development of OPC.
Keywords: human papillomavirus, oropharyngeal cancer, risk 
factors, at-risk behaviors, dental hygienists, sexually transmitted 
diseases
This study supports the NDHRA priority area, Health Promotion/
Disease Prevention: Assess strategies for effective communica-
tion between the dental hygienist and client.

Review of the Literature

Introduction

reported sexually transmitted infections.12,13 Young 
adults may be more willing to engage in risky sexual 
behaviors, such as oral or anal sex, and thereby in-
crease their risks for developing oral HPV.5,7,14 Since 
the suspected transmission of genital HPV to the oral 
cavity is due to high risk sexual practices, young 
adults may be a prime population with whom to dis-
cuss HPV and its associated risks.

As the preventive arm of oral health care, dental 
hygienists should be knowledgeable about oral HPV 
and its link to OPC. Dental hygienists can take the 
lead in educating the young adult populations they 
treat about risky sexual practices, HPV and OPC. 
Their active involvement in educational initiatives 
may help minimize the spread of HPV associated 
STDs, prevent transmission of HPV to the oral cavity 
and decrease the development of OPC.

Human Papillomavirus

HPV is a complex group of viruses that include 
over 100 strains. HPV infections are transmitted by 
direct skin-to-skin contact, with penetrative sex be-
ing the most frequent route of transmission.15 HPVs 
are categorized according to their ability to convert 
cells into cancer. Common low risk strains include 
HPV 2, 4, 6, 11, 13, 32 and those responsible for 
genital warts, benign cervical changes, recurrent re-
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spiratory papillomatosis,16 and oral conditions, such 
as squamous cell papillomas, verruca vulgaris, con-
dyloma acuminatum, and focal epithelial hyperpla-
sia.17 Strains 16 and 18 are high risk and have been 
linked to cervical cancer and head and neck, particu-
larly OPC.16 HPV associated conditions are of special 
interest to oral health care professionals due to the 
relationship between HPV and HNC.

Risk Factors

Risk factors for HPV infection include high risk sex-
ual behavior and age.7 Prevalence rates of HPV infec-
tion among sexually active young adults range from 
29 to 39%.11 From a representative sample of U.S. 
females 14 to 59 years of age, Dunne et al found that 
the prevalence of HPV was highest among those 20 
to 24 years of age.16 Brown et al revealed that over 
80% of their study participants, which consisted of 
females 14 to 17 years old, presented with evidence 
of HPV infection.12

The number of life-time sexual partners and fre-
quency of sexual encounters, whether penetrative 
intercourse or other intimate skin-to-skin contact, 
are risk factors for HPV infection.7,15 Researchers 
support the premise that sexual intercourse is the 
primary route of genital HPV infection and that life-
time number of sexual partners and HPV prevalence 
are associated.7,15,18 The chance of oral HPV infec-
tion also rises with an increased number of oral sex 
partners.8

HPV and Cervical Cancer

HPV is a main cause of cervical cancer.4 HPV 16 
and 18, the most common high-risk HPV types, are 
found in approximately 90% of cervical cancers.19 
More recently, these HPV types have been associ-
ated with OPCs, a subset of HNCs.7,10,16

Head and Neck Cancers

HNCs commonly originate in squamous cells and 
include cancers of the oral cavity, oropharynx, hypo-
pharynx, larynx, sinonasal tract and nasopharynx.20 
Globally, head and neck squamous cell carcinoma 
(HNSCC) is the sixth most common type of cancer,20 
with an annual incidence of approximately 400,000 
worldwide.21 The American Cancer Society estimates 
that, in 2013, 53,640 new cases of HNSCC will be 
detected in the U.S. and that these cancers will be 
responsible for 11,520 deaths.22

Oral Cancer/Oral Cavity Cancer

The most common oral cavity cancer sites include 
the anterior two-thirds of the tongue, floor of the 

mouth, gingiva, lip vermillion and buccal and retro-
molar mucosa, and the hard palate.5 The majority of 
head and neck tumors occur in the oral cavity.23 In 
2000, 300,000 of the 615,000 new cases of oral cav-
ity tumors reported worldwide were squamous cell 
carcinomas.24

Cancers limited to the oral cavity are most com-
monly carcinogen related, and are typically found in 
older adults.6 Historically, approximately 80 to 90% 
of U.S. oral cancer cases have been caused by to-
bacco and alcohol abuse.25 Nearly 80% of patients 
with oral cavity squamous cell carcinoma are current 
or past tobacco users.24 Compared with nonsmokers, 
these patients have a 5 to 7 times greater risk of 
developing malignant head and neck tumors.24 Mu-
wonge et al found that alcohol and tobacco create a 
synergistic effect which promotes mucosal perme-
ability to carcinogens.26

Early detection is the key to increased survival 
rates. Clinical signs and symptoms of oral cavity 
cancers are often generic and may be mistaken for 
other common conditions.24 Nearly 80% of early-
stage oral cancers are treatable, while individuals 
with advanced-stage cancers have survival rates of 
21%.24 The overall 5 year survival rate for patients 
with oral cavity squamous cell carcinoma is between 
45 and 72%.24 White males have a higher 5 year 
relative survival rate than African American males.22 
Health care professionals must be aware of the pos-
sibility of oral cancer, understand the importance of 
conducting oral cancer exams and be knowledgeable 
about oral cancer signs and symptoms.

Oropharyngeal Cancer

OPC sites include the base of the tongue, soft pal-
ate, uvula, palatine tonsil fossa and oropharynx.5 The 
incidence of OPC is increasing worldwide.20,27 While 
previously a greater risk for OPC existed among in-
dividuals who smoked and consumed alcohol,28 an 
increase of HPV-related OPC in nonsmokers and 
nondrinkers is currently reported.27-29 Younger indi-
viduals who lack the usual risk factors for oral cancer 
are presenting with OPC.9,10,30 Researchers examin-
ing the association between HPV and the typical risk 
factors for HNC, tobacco and alcohol use, found little 
indication that viral status was linked to either habit.5 
Reports from a phase III cancer therapy trial stated 
that HPV-positive patients were younger and had 
less extensive tobacco exposure when compared 
with HPV-negative patients.31 Other studies attribute 
an HPV etiology to squamous cell carcinoma rather 
than smoking and alcohol.28,29 Pintos et al found an 
association between HPV and OPC, independent of 
smoking and alcohol consumption.30 Others suggest 
that the increase in OPC is caused by an epidemic 
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of HPV-16 sexually transmitted disease.20 Although 
previous risk factors for HNSCCs included tobacco 
smoking and alcohol consumption, HPV infection is 
a new addition.

Similar to oral cavity cancer, most OPCs originate 
in squamous cell tissue. In OPCs, the tonsils are the 
most common site, with the base of tongue follow-
ing.20 These cancer sites comprise 90% of all OPCs.20 
In the U.S., tonsillar cancer accounts for 15 to 20% 
of all OPCs. Data collected between 1973 and 2001 
reveal an increased risk of developing tonsillar can-
cer among white males aged 40 to 65 years.29 From 
1973 and 2004, Chaturvedi et al reported an increase 
in the percentage of HPV-related OPCs in the U.S.29

In general, survival rates for HPV-related OPC are 
better than those for non-HPV-related neoplasms.31 
The estimated 5 year relative survival rate for oro-
pharynx/tonsil cancer stages I, II, III, and IV are 
56, 58, 55, and 43%, respectively; and for tongue 
cancer stages I, II, III, and IV are 71, 59, 47, and 
37%, respectively.32 Favorable survival rates for 
HPV-related OPC may be due to enhanced radiation 
sensitivity, higher response rates to chemotherapy 
and lack of filed cancerization and cumulative patient 
exposure to tobacco and alcohol.33,34

Causal Relationship Between HPV and OPC

During the past few decades, HPV DNA has been 
discovered in approximately 25% of individuals diag-
nosed with HNSCC.35 In a recent study, researchers 
found a relationship between the detection of HPV-
HR types in oral cells and the existence of HPV-HR 
types in tumor tissue; HPV-16 was the most frequent 
genotype detected.36 HPV DNA was identified in 40 
to 60% of OPC cases versus only 15% in oral cavity 
cancer cases.10,36

As previously stated, several sexual behaviors in-
crease the risk for developing OPC.10 These include 
number of sexual partners, age at first intercourse 
and the practices of oral-genital and oral-anal sex.10 
It is reported that the chance of developing oral HPV 
infection substantially grows with an increased num-
ber of lifetime oral or vaginal sex partners.8 These 
findings corroborate results from a cross-sectional 
study of 2,065 females aged 18 to 29 years in which 
the number of sexual partners in the past 6 months 
and the number of lifetime sexual partners were in-
dependently related to higher risk for HPV infection 
and prevalence.18 Numerous cross-sectional and lon-
gitudinal studies report that the risk of HPV infection 
increases at early sexual debut or when a shorter 
time frame exists between sexual debut and the on-
set of the menstrual cycle.37-40 Compared to women 
55 and older, individuals younger than 25 years are 

more likely to have had their first intercourse experi-
ence before age 18.37 Data from Smith et al revealed 
that younger patients had higher numbers of sexual 
partners compared to older patients and that young-
er-age OPC cases had a greater prevalence of HPV in 
tumors.5 Younger individuals also had a much higher 
likelihood of engaging in both oral-genital sex and 
oral-anal sex than did older individuals.5 Surveys 
of young adult sexual behavior suggest that most 
young adults engage in oral sex prior to vaginal in-
tercourse.14 Young adults consider oral sex less risky 
than vaginal intercourse and report having more oral 
than vaginal sex partners.41 A U.S. survey found that 
38.8% of males and 43.6% of females ages 15 to 19 
years had performed oral sex.42

An HPV vaccine is presumed to prevent HPV-relat-
ed cervical cancer.43 Currently, 2 HPV vaccines, Cer-
varix (Human Papillomavirus Bivalent (Types 16 and 
18) Vaccine, Recombinant), GlaxoSmithKline Biolog-
icals) and Gardasil (Human Papillomavirus Quadriva-
lent (Types 6, 11, 16 and 18) Vaccine, Recombinant), 
Merck Sharp & Dohme Corp., a subsidiary of Merck 
& Co., Inc.), are available to protect against low and 
high-risk HPV types.44 Both vaccines are effective 
against HPV 16 and 18;43-45 however, only Gardasil 
protects against HPV 6 and 11 and associated genital 
warts.44 Initially, these vaccines were recommended 
for females aged 11 to 26 years;46 today, one of the 
vaccines (Gardasil) is also recommended for males 
aged 11 to 21 years.47 The HPV vaccine’s ability to 
prevent OPC is possible but unknown.6,9,23

Communication Regarding Sensitive Topics

Communication between health care providers 
and patients is essential; however, many health pro-
fessionals lack the required skills to communicate 
effectively.48 Patient education is a critical aspect of 
the dental hygienist’s role and is the cornerstone of 
the profession. Consequently, dental hygienists must 
possess the necessary knowledge and skills to com-
municate with their patients about HPV.

Health Professionals’ Communication

In general, health care providers have limited 
training in communication skills.48 It appears that 
dentists, physicians, nurses and pharmacists need 
to improve their communication techniques.49 Stud-
ies show that most physicians have had minimal ed-
ucation and practice regarding communication and 
compromised physician-patient communication has 
been documented.48,50 A 2007 study identified lack 
of time and heavy workloads as barriers to provider-
patient communication.50 Results from another study 
showed that several factors contributed to commu-
nication deficits: time pressures, fear of “opening a 
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can of worms,” provider discomfort and avoidance, 
embarrassment, and lack of confidence and exper-
tise.51,52

Health care providers consider discussions regard-
ing accepted health concerns part of their scope of 
practice, but for various reasons, many avoid dis-
cussions about sensitive topics. They may encounter 
situations where communication is stifled because of 
the sensitive nature of a topic.51 In a study aiming 
to describe health care providers’ attitudes toward 
discussing sexuality-related issues with patients, re-
searchers found that providers rarely discuss these 
topics with patients.50 Lack of training and difficulty 
in discussing certain personal matters were the pri-
mary reasons for not addressing sexuality-related 
concerns.50 Research on nurses’ attitudes and beliefs 
towards discussing sexuality with patients shows 
that a majority feel that talking about sexuality is one 
part of their responsibilities.53 Although most doctors 
and nurses feel that addressing sexual issues are 
part of their roles, most state they are poorly trained 
and, thus, unlikely to discuss them with patients.54

Dental Hygienists and Patient Education

The main risk factor for oral HPV infection, unsafe 
sexual behavior, is a sensitive topic. Dental hygien-
ists might avoid initiating conversations with young 
adult patients and their parents due to discomfort 
regarding the topic. Nonetheless, dental hygienists 
have an obligation to promote their patients’ well-
being by educating and addressing personal and 
public health concerns with them.

Although not as personal as sexual practices, den-
tal hygienists have counseled patients regarding sen-
sitive health topics, i.e., tobacco cessation.55-57 Many 
dental hygienists consider initiating conversations 
related to tobacco use part of their scope of prac-
tice, yet barriers exist to integrating a cessation plan 
into the dental hygiene maintenance appointment.56 
A survey of 58 dental hygienists reported a deficit 
in education and training with respect to smoking 
cessation.57 Other barriers to integrating cessation 
plans into practice include those reported by medi-
cal professionals, e.g. too little time, financial limita-
tions, no interest on the part of the patients, respect 
for individual freedom, lack of experience in provid-
ing smoking cessation advice and fear of losing pa-
tients.56

Dental hygienists have a professional obligation to 
educate patients about preventing the transmission 
of oral HPV. A study conducted in 2011 found that 
while some dental hygienists were willing to initi-
ate HPV-related communication with patients, oth-
ers were hesitant because of discomfort regarding 

the topic and concerns with confidentiality.58 When 
educating young adults about oral HPV and sexual 
behaviors, dental hygienists must consider the sen-
sitive nature of these topics. Stigmatization often is 
associated with them. According to McCormick et al, 
“Societal stigma associated with certain behaviors 
or conditions often infiltrate the medical encounter 
and may adversely impact provider communication 
skills.”51

Given that HPV is the most common sexually 
transmitted disease among young adults,13 and 
that OPC is on the rise,29 dental hygienists must 
be knowledgeable about oral HPV and OPC and be 
proactive in initiating discussions with their young 
adult patients and parents. Few studies have inves-
tigated practicing dental hygienists’ knowledge and 
attitudes regarding oral HPV and OPC;59 however, 
several investigations have addressed these topics 
with dental students, practicing dentists, nurses and 
physicians.60-63 Results from these studies show de-
ficiencies in knowledge regarding oral HPV and OPC 
and avoidance by these professionals.60-63

Since many health care providers are reticent to 
explore sensitive topics, dental hygienists can take 
the lead in educating young adults about risky sexu-
al behaviors, oral HPV and OPC. In contrast to medi-
cal professionals, dental hygienists see their patients 
more routinely, often every 3 to 6 months. Dental 
hygiene appointments emphasize prevention, and 
create an environment conducive to counseling pa-
tients about health behaviors, including risky sexu-
al behaviors, HPV and OPC. Studies are needed to 
present empirical evidence that dental hygienists 
can help to reduce at risk behaviors of young adults 
by providing HPV and OPC related education.59

Conclusion
HPV is a STD rampant among young adults.1 It 

causes cervical cancer and is linked to the occur-
rence of OPCs.16 Young adults tend to engage in 
risky sexual behaviors, making them vulnerable 
to STDs. Given the reluctance to address sensitive 
topics among most health care professionals, it is 
important that dental hygienists adopt a proactive 
stance. Dental hygienists treat young adults and 
must be willing to intervene with at-risk patients 
and have the skill set to be comfortable perform-
ing this service. Dental hygiene educators need to 
consider including HPV-related information in their 
curricula.

Through educational interventions, hygienists 
may broaden young adults’ knowledge base and 
shape their attitudes about HPV and OPC and at-risk 
behaviors. With respect to cervical cancer, HPV may 



198	 The Journal of Dental Hygiene	 Vol. 88 • No. 4 • August 2014

Acknowledgments
I would like to express my great appreciation 

to Ben Manesh, DDS. As my first dental employer, 
Dr. Manesh was an integral part of my introduc-
tion to the field of dental hygiene. I would also 
like to convey my utmost gratitude to Glenda R. 
Caceres, without whose support this manuscript 
would not be possible.

persist for more than 10 years before transform-
ing from infection to malignancy.27 It is unclear how 
long oral HPV may persist before transforming from 
infection to malignancy; however, the possibility of 
young adults developing OPC in their later adult-
hoods exists. Dental hygienists’ early interventions 
may prevent the development of oral HPV infection, 
OPCs and potentially decrease the incidence of sub-
sequent neoplastic disease.
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Dental caries is the most com-
mon chronic disease in childhood 
and represents a significant public 
health concern.1 Early childhood car-
ies (ECC) is defined as affecting the 
dentition of children <72 months 
old.2 Disparities in ECC are evident, 
and rates are associated with the so-
cial determinants of health (i.e. fam-
ily income, immigrant status, areas 
of social deprivation, etc.).1-3

The period from preconception to 
approximately age 3 is a critical win-
dow for caries prevention efforts.4 
Children can acquire caries-related 
bacteria from their primary caregiv-
ers during the first 3 years of life, and 
it becomes more difficult to change 
the oral environment and prevent 
dental disease without significant 
professional interventions after this 
window of infectivity closes. Thus, 
the very early childhood period is a 
critical time for early identification of 
risk factors and early intervention to 
help change the trajectory of a child’s 
oral health. 

Many professional associations in-
volved in pediatric care advocate ear-
ly oral health visits as a public health 
strategy to promote population oral 
health and to reduce the prevalence 
of ECC. The Canadian and Ameri-
can Academies of Pediatric Dentistry and Pediatrics 
recommend that children establish a dental home 
by age one.5-7 The American Academy of Pediatric 
Dentistry defines a dental home as “the ongoing re-

Addressing Early Preventive Oral Health Care among 
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Health Program (bOHP) among Dental Professionals
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Abstract
Purpose: Many communities lack dental professionals with the 
knowledge and behavioral skills needed to deliver care to young 
children (<3 years). This study aimed to examine the impact of 
an intervention (the Baby Oral Health Program (bHOP)) on den-
tal providers’ knowledge, values, confidence and practice be-
haviors regarding preventive oral health care to young children 
(<3 years), and assess the feasibility and satisfaction of the 
bOHP among dental providers in a Canadian community setting.
Methods: A quasi-experimental design was employed, with 24 
intervention (4.5 hour workshop, and booster session 1 month 
following) and 18 control group participants completing pre- 
and post-surveys.
Results: A significant group interaction effect emerged for val-
ue and knowledge (p<0.05), with participants in the interven-
tion group demonstrating significantly higher baseline to post-
intervention change scores. No significant group differences 
were found for confidence and practice behaviors (p>0.05). 
Mean scores for perceived workshop usefulness and perceived 
influence on practice were high.
Conclusion: Findings suggest that bOHP is effective in increas-
ing dental professionals’ knowledge and values about the im-
portance of preventive oral health among young children. How-
ever, consideration to provider’s stage of readiness to change 
and more systems-based approaches to enhancing early oral 
health interventions should be assessed.
Keywords: prevention, pediatric dentistry, behavior, public 
health dentistry
This study supports the NDHRA priority area, Clinical Dental 
Hygiene Care: Develop and test interventions to reduce the 
incidence of oral disease in special at-risk populations (diabet-
ics, tobacco users, cardiac patients and genetically susceptible).

Critical Issues in 
Dental Hygiene

Introduction

lationship between the dentist and the patient, in-
clusive of all aspects of oral health care delivered in 
a comprehensive, continuously accessible, coordi-
nated, and family-centered way. Establishment of 
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a dental home begins no later than 12 months of 
age and includes referral to dental specialists when 
appropriate.”8 Research conducted in the U.S. has 
demonstrated that providing dentists with training 
in the management of very young children and in 
family-centered dental care can increase dentists’ 
confidence and their willingness to provide servic-
es.9,10 However, little research has been conducted 
regarding early oral health visits in Canada and this 
study aims to explore this translation of research to 
practice gap.

The Baby Oral Health Program (bOHP) was devel-
oped in North Carolina and has been implemented 
in other states in the U.S. Its mission is “to edu-
cate dental health care providers on the principles 
of infant and toddler oral health in order to equip 
them with the necessary tools to be comfortable 
and competent at providing preventive oral health 
services for young children.”11,12 

The purpose of this study was to conduct a pilot 
evaluation of the bOHP program in a Canadian com-
munity setting. The specific objectives were to ex-
amine the impact of this intervention on dental pro-
viders’ practice knowledge, values, confidence and 
practice behaviors regarding providing oral health 
care to young children (<3 years), and to assess 
the feasibility and satisfaction of the bOHP among 
dental providers in a community setting. This study 
employed a mixed methodology prospective quasi-
experimental design with a 1, 3 and 6 month fol-
low-up. This paper focuses on findings between the 
pre- and post-test. Findings for the follow-up as-
sessments (3 and 6 months) are presented for de-
scriptive purposes only.

Methods and Materials
Sample

A master list of dental practices in a southwestern 
community in Ontario (n=61) and their correspond-
ing contact information was obtained from the Royal 
College of Dentist Surgeons of Ontario (RCDSO). All 
registered practices received, via postal mail, an in-
vitation to attend the intervention workshop titled 
“Family-centered dental care: Treating infants & 
toddlers in your practice.” Follow-up telephone calls 
were made 1 week after the invitations were mailed 
out, and a second invitation was either hand deliv-
ered, faxed or emailed to the offices that indicated 
they had not received the original mailed invitation. 

Control participants were recruited by comparing 
the master list of dental practices originally obtained 
from the RCDSO with the attendance list from the 
workshop to identify those dental practices that did 

not participate in the intervention. A convenience 
sample of those remaining dental practices were 
sent a letter via postal mail, followed by a telephone 
call 1 week later explaining the study and inviting 
them to participate. Researchers randomly sampled 
practices until the sample size was approximate 
to the intervention group. All dental professionals 
participating in patient care (i.e., dentists; dental 
hygienists; dental assistants; etc.) were invited to 
attend the workshop and all participants (interven-
tion and control groups) received a $15 gift card as 
a token of appreciation for their participation in the 
study.

Intervention

The intervention consisted of a 1 day workshop 
(4.5 hours) and a take-home personal bOHP kit. The 
kit consisted of a binder containing information and 
tools (i.e., DVD, flip chart, clinical and supplemental 
forms) intended to serve as an educational resource 
when discussing oral health with parents/caregivers 
of young children. The presenter of the workshop 
was a faculty member from the Department of Pe-
diatric Dentistry at the University of North Carolina-
Chapel Hill who is also the director of bOHP. Topics 
covered included: 

•	 Background on policies and guidelines of early 
childhood oral health

•	 Principles of pediatric preventive care for infants 
and toddlers including strategies for caregiver 
interviewing, anticipatory guidance and clinical 
examination

•	 Child development in the delivery of preventive 
oral health services to infants and toddlers

•	 The promotion of practice through a family cen-
tered approach

Participants were eligible to receive continuing edu-
cation credits (CE) for attending the workshop. In 
addition, at 1 month post-intervention, each par-
ticipant completed the follow-up survey and then 
received a booster session which consisted of a visit 
from a dental program member who reviewed the 
health information presented at the workshop and 
discussed any questions or issues that may have 
arisen in regards to each practices’ progress in im-
plementing the bOHP.

Procedure

After collecting written informed consent, par-
ticipants in the intervention group completed a 
pre- and post-survey immediately prior and after 
the workshop, and follow-up surveys at 1, 3 and 6 
months post-intervention. Participants in the control 
group completed the baseline measures consisting 
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of demographic items and outcome measures upon 
entry into the study and a follow-up survey at 1 
month. The overall design of the study can be seen 
in Figure 1. Research ethics board approval was ob-
tained prior to commencing the study. 

Survey Instrument

The survey instrument was adapted from the 
authors of the bOHP who previously evaluated the 

intervention among dental students.12 The baseline 
and follow-up questionnaires were pilot tested by 6 
general dentists prior to dissemination and modi-
fications were made based on their feedback. The 
survey included demographic items and the follow-
ing baseline measures to measure change and in-
tervention effectiveness: knowledge, values, confi-
dence and practice behaviors (Table I). An item to 
assess participants’ stages of change was used to 
classify participants as currently caring for infants 

Figure 1: Flow Diagram of Design and Procedure

No further contact
n=19

Accepted invitation
n=24

Declined invitation
n = 37

Intervention group
n=24 individuals

Selected to participate in 
control group

n=18 individuals

Participants complete 
demographic and base-

line measures

Participants complete 
demographic and base-

line measures

Intervention:
Participants attend bOHP 

workshop

1 month follow-up
n=8 (33.3%)

3 month follow-up
n=11 (46%)

6 month follow-up
n=10 (42%)

Post-intervention
Participants complete 
follow-up measures

n=20 (83%)

1 month follow-up
Participants complete
Follow-up measures

n=15 (83%)

61 dental clinics invited to attend bOHP workshop and 
participate in study
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Construct Example Questions Response Category

Demographics

Please describe yourself: 
a. Role 

b. Gender 

How long have you been in dental 
practice?

Dental Assistant; Dental Hygien-
ist; Dentist; Other (please specify) 

Male; Female 

≤2 years, 3 to 5 years, 6 to 10 
years, 11 to 19 years, ≥20 years

Stages of Change

Do you care for infants and tod-
dlers in your practice?” 

If you answered NO to [the above 
question], are you thinking of car-
ing for infants’ and toddlers’ oral 
health in your practice?”

Yes; No 

Yes (contemplation) or No/Not 
Sure (pre-contemplation).

Practice Behaviors How often do you provide preven-
tive care to 0 to 2 year olds?

4-point scale from 1 (never) to 4 
(often)

Value

On a scale of 1 to 10, how impor-
tant do you feel it is for general 
dentists to provide preventive 
care to infants and toddlers (0-3 
years)? 

10-point scale from 1 (not impor-
tant) to 10 (very important) 

Confidence

How comfortable are you in:
a. Performing an infant or toddler 
oral health examination?    
b. Dealing with a crying infant or 
toddler 
c. Diagnosing dental caries in in-
fants or toddlers 
d. Discussing proper infant or tod-
dler feeding practices with infants 
or toddlers

5-point scale from 1 (very un-
comfortable) to 5 (very comfort-
able Reliability was adequate at 
baseline (α=0.81) and follow-up 
(α=0.87).

Knowledge

Please indicate your level of 
agreement with the following 
statements regarding dental care 
for infants and toddlers: 
a. Only bottle-fed children are 
at risk of early childhood caries 
(False) 
b. Pediatric patients are recom-
mended to receive the first dental 
exam by three years (False) 
c. Fluoride varnish is safe and ef-
fective and is recommended for 
infants and toddlers (True)

1 (strongly disagree) to 5 (strong-
ly agree) 

True/False

Barriers
Please provide 3 barriers to pro-
viding dental care for infants and 
toddlers.

Open-ended

Perceived usefulness of workshop How useful did you find this work-
shop?

10-point scale from 1 (not useful) 
to 10 (very useful) 

Perceived influence on practice 
behaviors

To what extent do you anticipate 
that the workshop will influence 
your practice behaviors?

10-point scale from 1 (no influ-
ence to 10 (strong influence)

Table I: Selected Measures From Survey Instrumentation

and toddlers in practice (action) or not currently 
caring for infants and toddlers in practice (pre-con-
templation/contemplation).13 Participants also com-
pleted 2 measures assessing the workshop’s use-
fulness and the extent to which they expected the 
workshop to influence their practice behaviors. Two 

open-ended written questions included an item on 
barriers to providing dental care for infants and tod-
dlers and an item on soliciting general feedback on 
this topic (pre- and post-survey) and the workshop 
(post-survey only). 
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Analyses

Frequencies, chi-square and independent-sam-
ples t-tests were conducted to examine group dif-
ferences in socio-demographic and other practice 
characteristics. For the quantitative data, each con-
struct was represented by a mean score calculated 
by summing the items and then dividing by the to-
tal number of items. Change scores were computed 
for practice behaviors, knowledge, values and con-
fidence by subtracting baseline values from post-
intervention scores. Independent t-tests were then 
used to examine whether change scores differed be-
tween the intervention and control groups. This pa-
per focuses on findings between the pre- and post-
test. Findings for the follow-up assessments (3 and 
6 months) are presented for descriptive purposes 
only. All quantitative analyses were conducted using 
PASW Statistics 18, Release Version 18.0 (©SPSS, 
Inc., 2009, Chicago, Ill).

Qualitative data from the open-response items 
were independently analyzed by 2 researchers. Us-

Variable Control (n=18) Intervention (n=24) Statistic p-level
Position – – χ2(3, N= 42) = 

4.66 0.19

Dental Assistant 
Dental Hygienist
Dentist
Other 

9 (40.0%)
4 (22.2%)
1 (5.6%)
4 (22.2%)

10 (41.7%)
10 (41.7%)
3 (12.5%)
1 (4.2%)

–
–
–
–

–
–
–
–

Gender – – χ2(1, N= 42) = 
1.57 0.21

Male
Female

0 (0.0%)
18 (100.0%)

2 (8.3%)
22 (91.7%)

–
–

–
–

Years in Dental 
Practice – – χ2(4, N= 42) = 

3.27 0.51

Under 2 years
3-5 years
6-10 years
11-19 years
20 or more years

0 (0.0%)
3 (16.7%)
1 (5.6%)
6 (33.3%)
8 (44.4%)

1 (4.2%)
7 (29.2%)
3 (12.5%)
4 (16.7%)
9 (37.5%)

–
–
–
–
–

–
–
–
–
–

Currently care for 
infants and toddlers 
in practice

– – χ2(1, N= 42) = 
2.65 0.11

Yes (Action)
No 

12 (66.7%)
6 (33.3%)

21 (87.5%)
3 (12.5%)

–
–

–
–

Contemplation 1 (17%) 0 – –
Pre-contemplation 5 (83%) 2 (67%) – –
Missing 0 1 (33%) – –
Access to pediatric 
dentist (SD) 7.11 (3.27) 7.00 (3.06) t (40)=0.11 0.91

Table II: Demographic Characteristics For Control And Intervention Groups

ing an inductive and grounded-theory approach, 
open, axial and selective coding was employed to 
discover themes. Two researchers met to compare 
codes and any discrepancies were discussed. Only 
minor differences in the label (name) of the codes 
were found. Illustrative quotations from the re-
sponses were documented to provide examples and 
further context to the themes that emerged. 

Results
Participant Demographics

The final sample consisted of 42 dental profes-
sionals. The majority were female (n=40, 95%) 
worked as dental assistants or dental hygienists 
(n=33, 78%) and reported working in the dental 
profession for 11 or more years (n=27, 64%). In 
addition, 33 participants (79%) reported already 
caring for infants and toddlers in their practice. 
In regards to the stages of change construct, 21 
(87.5%) and 12 (66.7%) participants in the inter-
vention and control groups, respectively, reported 
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Variables Control (n=18) Intervention (n=24)

Current Practice
Behaviors (SD)

Baseline 
Post-intervention 
1 month follow-up 
3 month follow-up 
6 month follow-up

2.81 (0.55)* 
2.99 (0.45)

3.16 (0.49)* 
3.21 (0.65) 
3.04 (0.38) 
3.21 (0.31) 
3.16 (0.36)

Value

Baseline 
Post-intervention 
1 month follow-up 
3 month follow-up 
6 month follow-up

7.33 (2.68) 
6.67 (2.87)

7.17 (3.11) 
8.96 (1.98) 
9.55 (0.53) 
9.64 (0.50) 
8.50 (2.12)

Confidence (SD)

Baseline 
Post-intervention 
1 month follow-up 
3 month follow-up 
6 month follow-up

3.76 (0.87)* 
3.89 (0.79)

4.23 (0.53)* 
4.27 (0.55) 
4.37 (0.74) 
4.36 (0.46) 
4.39 (0.53)

Knowledge (SD)

Baseline 
Post-intervention 
1 month follow-up 
3 month follow-up 
6 month follow-up

3.31 (0.45) 
3.33 (0.54)

3.12 (0.41) 
3.82 (0.62) 
4.07 (0.58) 
3.58 (0.34) 
3.50 (0.32)

Perceived workshop
usefulness – – 9.47 (0.90)

Perceived influence
on practice – – 8.21 (1.87)

Table III: Mean Scores by Group and Time for Practice Behaviors, Values, Confidence, 
Knowledge, Perceived Usefulness and Perceived Degree of Influence on Practice

*Note: Groups significantly different from each other at baseline (p < .05). SD = standard deviation.

Variables Control (n=18) 
Mean (SD*)

Intervention 
(n=24) Mean 

(SD*)
t(40) p-value

95% Confidence 
Interval for the 

Difference
Practice
Behaviors 0.18 (0.54) 0.07 (0.72) 0.54 0.59 -0.30, 0.52

Value -0.67 (3.16) 1.79 (3.24) 2.46 0.02 -4.48, -0.44
Confidence 0.13 (1.02) 0.03 (0.54) 0.41 0.68 -0.39, 0.59
Knowledge 0.02 (0.44) 0.48 (0.79) 2.21 0.03 -0.87, -0.04

Table IV: Mean Unadjusted Pre- to Post-Score Group Differences and Statistical Results 
Practice Behaviors, Values, Confidence and Knowledge

being in the action phase. All demographic charac-
teristics are presented by group in Table II.

Group Equivalency Summary 

The intervention and control groups were similar 
in demographic and practice characteristics (Table 
II), therefore it was deemed unnecessary to use de-
mographic variables as covariates in the subsequent 
analyses. Mean scores across time for all variables 
of interest are presented in Table III. Independent 
t-tests revealed that the intervention group scored 

significantly higher with respect to confidence and 
practice behaviors at baseline compared to the con-
trol group (p<0.05, Table III)

Pre-Post Group Differences

A significant group interaction effect emerged for 
value and knowdedge (p<0.05), with participants in 
the intervention group demonstrating significantly 
higher baseline to post-intervention change scores. 
No group differences were observed with respect to 
confidence or practice behaviors (p>0.05).



208	 The Journal of Dental Hygiene	 Vol. 88 • No. 4 • August 2014

Discussion

The present findings indicate that the bOHP pro-
gram had an impact on intervention participants’ 
knowledge and value of oral health care among 
young children (<3 years), and that the impact ap-
peared to be sustained for at least 6 month. In ad-
dition, workshop satisfaction was very positive as 
reflected in the perceived workshop usefulness and 
the perceived influence on practice scores. 

However, data suggest that the bOHP interven-
tion alone did not impact participants’ confidence 
or practice behavior in treating young children. 
This may have been because the recruitment at-
tracted professionals who already had an interest in 
this topic, or that the items used to measure these 
constructs were not sufficiently sensitive to detect 
increases that may have resulted from the interven-
tion. Furthermore, the focus of the workshop was 
more knowledge-based versus skill building-based. 
Although the workshop had a hands-on component 
where participants were able to practice oral health 
care on young children volunteers, many partici-
pants were involved in this brief practice as observ-
ers only.

Some contradictory results regarding caring for 
young children emerged. The majority of interven-
tion (87.5%) and control (66.7%) participants re-
ported that they were in the action phase. However, 
these results were in direct contradiction to partici-
pants’ responses to the 2 items used in the current 
practice behaviors scale to assess their frequency 
of caring for 0 to 2 year olds. Specifically, 100% of 
control group participants and 76.2% of participants 
in the intervention group reported that they “rare-
ly” or “never” provided preventive and restorative 
treatment to 0 to 2 year olds. This later measure 
(providing preventive and restorative treatment to 
0 to 2 years olds) was more consistent with what 
the researchers expected to find, since during for-
mative research within the local health unit prior to 
planning the bOHP intervention, the following issues 
were documented: 

•	 Community dentists were uncomfortable in 
treating children <3 years

•	 Parents attending well-baby clinics reported that 
dental offices have told them that their child is 
“too young” to be seen until the child is at least 
3 years

•	 A total of 23% of school entrants had experi-
enced dental caries prior to starting school at 
age 4

The apparent contradiction may be due to several 
factors, including social desirability or a weakness 

Barriers

Barriers identified from the intervention and con-
trol groups at baseline were combined. Four main 
overarching themes emerged:

1.	Child developmental/behavioral barriers (“child 
is too young,” “behavioral management,”“child 
cooperation” and “nervous/fear”)

2.	Parent/caregiver barriers (“parent interrup-
tion/interference,” “parents are nervous,” “must 
have parent/caregiver cooperation” and “lack of 
knowledge of parents when the first visit should 
be”)

3.	Access to care barriers (“cost,” “transportation”, 
and “waiting list for pediatric dentists”)

4.	Environmental barriers (“open concept office 
environments,” “gloves/masks/protective eye-
wear” and “sounds and smells”)

Workshop Satisfaction

Items addressing workshop satisfaction were very 
positive as the mean scores for perceived workshop 
usefulness (M=9.47, SD=0.90) and perceived in-
fluence on practice (M=8.21, SD=1.87) were high. 
Open-responses regarding workshop satisfaction 
were also positive among intervention participants 
as indicated in the following examples: “The infor-
mation provided in this course was very educational 
and helpful,” “I feel much more comfortable in in-
fant toddler care since this workshop” and “This was 
a very good course! It’s great to be able to help 
small children to care for their teeth.” 

Other comments from participants reflected the 
positive impact of the workshop at the individual 
level, but highlighted the concern that support and 
buy-in at the practice level is needed: “I found this 
very informative; unfortunately the rest of my large 
office was unable to attend. I will gladly share my 
information and enthusiasm with them,” “I really 
enjoyed the seminar, unfortunately I am a single 
participant from a large practice” and “Enjoyed the 
program but don’t think it can influence my doc-
tors.” Interestingly, other additional comments that 
participants provided conveyed a notion that early 
preventive care is not the responsibility of the den-
tal practice and placed the responsibility on parents 
and had a sense of pessimism: “Treating infants 
could very well lead to a life long fear of dentistry; 
diagnosing problem areas, then referral to a pe-
diatric specialist with sedation would be best” and 
“The only reason this age group would need dental 
treatment is because of poor caregiver knowledge. 
Children only eat and drink what they are given. 
Caregivers need to be responsible for oral care and 
nutrition. Educate them!”
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in questionnaire design. For example, participants 
may have thought they were practicing the desired 
behavior and then later realized how infrequently 
they were doing so, or how their own definition of 
“caring for toddlers” differed from “best practice.” 

The majority of participants were also from ma-
ture dental practices (65% of all participants report-
ed working in the dental profession for 10 or more 
years). Fein et al found that after the bOHP interven-
tion 89% of student participants reported that they 
were more likely to provide care to young children 
in the future.12 Thus, the impact of the program on 
different dental professional sub-populations war-
rants further study, particularly among dental stu-
dents and/or recent graduates who are most likely 
to be receptive to change. Moreover, interventions 
such as bOHP may need to be tailored for experi-
enced dental professionals as their confidence and 
motivation for accepting very young patients may 
differ from recent dental graduates. Although the 
dental profession has seen a paradigm shift from 
a surgical to a preventive focus in some practices, 
a business case highlighting the economic benefit 
may motivate mature dental providers to provide 
preventive oral health care to very young patients. 
For instance, in addition to training programs, eco-
nomic incentives that allow for increased reimburse-
ment for dental offices that treat infant and young 
children have shown to be effective.14

The literature suggests that continuing education 
alone is not sufficient for provider practice changes. 
Sohn et al’s review of interventions for preventing 
ECC revealed that continuing education was impor-
tant but a more systems-based approach was nec-
essary for desired changes.15 In the present study, 
the majority of participants were either dental assis-
tants or dental hygienists, and may not have the au-
thority to change office policies. This theme of “lack 
of authority to change office policy” also emerged in 
the qualitative data. Future research should focus 
on the entire dental team as both the professional 
and office levels impact individuals’ practice behav-
iors. Moreover, some participants’ perceived early 
preventive dental care was not part of their role, but 
a responsibility of the parent/caregiver, suggesting 
that research should also explore attitudes and sub-
jective norms among dental professionals.

Although practice guidelines indicate a dental 
home should be established by age 1, few dental 
offices in this study’s community routinely follow-
ing these guidelines. A number of theoretical frame-
works suggest that the decision to adopt practice 
guidelines is complex. As applied to the Informa-
tion-Motivation-Behavior-Skills Model, information 
related to practice guidelines and the importance 

of early preventive care, motivation related to in-
dividual attitudes and social norms, and behaviors 
such as objective skills and perceived self-efficacy 
could be influencing practice behaviors.16 Barriers as 
outlined in Cabana’s framework could include: lack 
of familiarity and awareness of guidelines (knowl-
edge), lack of agreement with specific guidelines, 
lack of outcome expectancy, lack of self-efficacy, 
lack of motivation (attitudes), and external barriers, 
patient factors, guideline factors (e.g. presence of 
contradictory guidelines) and environmental factors 
(e.g. time, resources, organizational constraints, 
reimbursement concerns).17 Future research on the 
above constructs could be useful in developing ad-
ditional interventions that facilitate dental providers’ 
ability and decrease barriers related to providing 
preventive care to young children.

In addition, one of the goals of this study was 
to assess the feasibility of implementing the bOHP 
among dental professionals in the community. While 
61 dental practices employing an unknown number 
of dental professionals received an invitation to par-
ticipate, only 24 individuals were recruited into the 
bOHP evaluation, and only 3 dentists were in atten-
dance. The inability of the current study to recruit 
dentists is indicative of the real-world challenges 
associated with reaching this body of professionals 
and engaging them into these types of programs. 
In addition, the thorough approach we took to in-
vite dentists (i.e., through personalized invitations 
sent to every dental clinic along with a reminder let-
ter) represents a strength of the present pilot study. 
Nonetheless, these numbers indicate the need for 
exploring novel recruitment and retention strategies 
and for raising awareness among the dental com-
munity about the benefits of professional develop-
ment. One possible solution would be to promote 
and get buy-in for interventions with existing pro-
fessional bodies such as the RCDSO or the College 
of Dental Hygienists of Ontario to increase future 
participation and the credibility of future community 
events. The importance of strategies to increase at-
tendance at trainings has also been highlighted in a 
recent Cochrane Review which confers the benefits 
of continuing health education. Specifically, the re-
view which included 81 trials involving more than 
11,000 health professionals, found that attending 
educational meetings or workshops was associated 
with improved professional practice as well as im-
proved healthcare outcomes for patients.18

Moreover, although the majority of the participants 
were dental hygienists/dental assistants, these pro-
vider groups are important as they provide critical 
oral health education and care to patients. From a 
life course perspective, dental hygienists provide a 
continuum of care, as they typically see the same 
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patients year after year. Thus, they are witness to 
major life changes and events, such as the birth of 
children. As such, they have the potential to play a 
major role in educating patients about oral health 
issues, including raising awareness among the gen-
eral population about the importance of infant oral 
health care. Thus, focusing on educating hygienists 
and assistants may represent an important start-
ing point for efforts aimed at promoting infant oral 
health care.

The issue of sustainability is an important con-
sideration for any public health program. Unfortu-
nately, there were a high percentage of participants 
who were lost to follow-up, thus the long-term im-
pact of the bOHP warrants further study. However, 
at 6 month follow-up, the mean scores for value and 
knowledge did remain higher compared to baseline 
measures among the intervention group (descrip-
tive data only) (Figures 2, 3). Moreover, hands-on 
practical skill training and continuous booster ses-
sions have been found to be critical in sustaining 
the desired practice behavior among providers and 
would assist in maintaining the positive impact of 
the bOHP program.12,15,19

While this is the first study to evaluate the bOHP 
program among dental professionals in a Canadian 
community setting, several limitations should be 
acknowledged. First, the possibility of self-selection 
bias must be noted given the recruitment methods 
and the lack of randomization into the intervention 
and control groups. It is likely that those who chose 
to attend already had an interest in infant and tod-
dler oral health. Second, more than half of the par-

ticipants were lost to follow-up. Third, methodologi-
cal challenges remained, such as a small sample 
size and the inability to randomly assign partici-
pants to the intervention and control groups. How-
ever, similar to many other public health community 
interventions, this quasi-experimental design may 
be more natural and characteristic of the real world 
setting in which interventions are implemented and 
may possess more external validity, particularly 
when implementing and evaluating interventions at 
a local level. Fourth, this study employed a 6 month 
follow-up to explore whether changes in dental pro-
viders’ knowledge, values, confidence and practice 
behaviors regarding preventive oral health care to 
young children were sustained. Future research 
should include longer follow-up periods to provide 
more meaningful assessments regarding whether 
these changes have been instituted into practice.

Findings from a national forum on ECC in the 
U.S. concluded: “…oral health should be integrated 
into broader child heath and development systems; 
dental caries should be addressed through a chron-
ic disease management model; and comprehen-
sive approaches incorporating multiple strategies 
that involve families, clinicians and child services 
providers in ECC prevention and reduction efforts 
should be employed”20 As professional guidelines 
and governmental initiatives highlight the impor-
tance of early preventive oral health care among 
young children, it is imperative that the local dental 
workforce is willing and prepared to provide such 
care. Subsequently, Simpson’s framework for im-
plementing oral health promotion interventions out-
lines 4 stages (training, adoption, implementation 

Figure 2: Mean and Standard Error Scores 
Between Treatment Groups Across Time For 
Perceived Importance of Providing Preven-
tive Care to Children 0 to 3 Years (Value)
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Figure 3: Mean and Standard Error Scores 
Between Treatment Groups Across Time 
For ‘Knowledge’
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Conclusion
Notwithstanding the above limitations, results 

from this community pilot evaluation suggest that 
the bOHP program may serve as a promising inter-
vention to increase dental professionals’ knowledge 
and the value of providing oral health care to young 
children and that participants found the workshop 
useful and applicable. This program may help fill the 
gap between clinical guidelines and dental practice 
behaviors; however, evaluating this in the context 
of varying stages of readiness to change requires 
further consideration. This may assist in further en-
suring a knowledgeable, skilled and confident dental 
workforce as a critical component in public health 
efforts focusing on early detection and decreas-
ing the negative sequelae associated with caries in 
childhood and across the lifespan. 

Summary Points:

•	 Dental caries is the most common chronic dis-
ease in childhood and represents a significant 
public health concern. In addition, the very early 
childhood period is a critical time for early iden-
tification of risk factors and early intervention 
to help change the trajectory of a child’s oral 
health. 

•	 Findings suggest the bOHP is effective in increas-

ing dental professionals’ knowledge and values 
about the importance of preventive oral health 
among young children. However, expanding the 
current program to focus on stages of readiness 
and including more systems-based approach to 
enhancing early oral health provider interven-
tions should be considered.

•	 Ensuring a knowledgeable, skilled and confident 
dental workforce is a critical component in pub-
lic health efforts focusing on early detection and 
decreasing the negative sequelae associated 
with caries in childhood and its impact across 
the lifespan, particularly among the most vul-
nerable populations.
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Online learning in higher educa-
tion has increased steadily over the 
past 10 years, and almost one third 
of the student body is enrolled in at 
least 1 online course.1 The use of the 
Internet to achieve student learning 
outcomes has the potential to signif-
icantly impact the future education 
of dental professionals.2,3 Dental hy-
giene educational programs employ-
ing online technology for learning 
have been reported at the entry lev-
el, for degree completion programs 
and at the master degree level.4-7 
However, programs vary greatly as 
to the number of online courses of-
fered; some are 100% online or are 
categorized as blended programs. 
Blended (or hybrid) educational pro-
grams provide part of the curriculum 
in a face-to-face environment while 
other coursework is offered in an on-
line format by means of a learning 
management system such as Black-
board, Angel, WebCT or Moodle. 

Furthermore, individual cours-
es within a program might use a 
blended approach as well combin-
ing face-to-face contact with online 
interaction. Courses offered in their 
entirety online follow a synchronous 
or asynchronous format. Synchro-
nous formats require students and 
faculty to simultaneously be online 
to participate in weekly class ses-
sions, whereas an asynchronous for-
mat does not have this requirement 
and students have the flexibility of 
participating in course activities 
whenever they choose, generally 
within a specified timeframe (e.g. 

Building Online Learning Communities in a Graduate 
Dental Hygiene Program
Ellen J. Rogo, RDH, PhD; Karen M. Portillo, RDH, MS

Abstract
Purpose: The literature abounds with research related to build-
ing online communities in a single course; however, limited 
evidence is available on this phenomenon from a program per-
spective. The intent of this qualitative case study inquiry was 
to explore student experiences in a graduate dental hygiene 
program contributing or impeding the development and sus-
tainability of online learning communities.
Methods: Approval from the IRB was received. A purposive 
sampling technique was used to recruit participants from a 
stratification of students and graduates. A total of 17 partici-
pants completed semi-structured interviews. Data analysis was 
completed through 2 rounds - 1 for coding responses and 1 to 
construct categories of experiences.
Results: The participants’ collective definition of an online 
learning community was a complex synergistic network of in-
terconnected people who create positive energy. The findings 
indicated the development of this network began during the 
program orientation and was beneficial for building a founda-
tion for the community. Students felt socially connected and 
supported by the network. Course design was another impor-
tant category for participation in weekly discussions and group 
activities. Instructors were viewed as active participants in the 
community, offering helpful feedback and being a facilitator in 
discussions. Experiences impeding the development of online 
learning communities related to the poor performance of peers 
and instructors.
Conclusion: Specific categories of experiences supported and 
impeded the development of online learning communities re-
lated to the program itself, course design, students and faculty. 
These factors are important to consider in order to maximize 
student learning potential in this environment.
Keywords: dental hygienists/education, education, distance, 
online systems, teaching/methods, learning, program develop-
ment
This study supports the NDHRA priority area, Professional Ed-
ucation and Development: Evaluate the extent to which cur-
rent dental hygiene curricula prepare dental hygienists to meet 
the increasingly complex oral health needs of the public.

Critical Issues in 
Dental Hygiene

Introduction
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weekly basis). Regardless of the format, students 
and faculty interact within the online environment 
to learn the course content and from each other. 
The development of online learning communities is 
one way to facilitate learning.

A learning community, in simplest terms, is a 
group of people “engaged in intellectual interac-
tion for the purposes of learning”8 In an online 
course, members of a learning community engage 
in intellectual interaction and learn through com-
munication with and collaboration among peers.9 
The social constructivist theory maintains that all 
learning is an active process unique to each in-
dividual and knowledge is gained within the con-
text of social interaction.9 This interaction can be 
maximized through the development of a commu-
nity of learners to promote “active learning over 
passive learning, cooperation over competition, 
and community over isolation.”8 The development 
of a sense of community, instead of isolation, is 
achieved through social interaction between stu-
dents and with faculty who actively engage in the 
course content.

Interaction in the online environment is neces-
sary to develop social presence, teaching pres-
ence and cognitive presence. The 3 presence 
components interconnect and provide a theoreti-
cal framework for a Community of Inquiry.10 These 
components are integrated for the development of 
the community as well as the intellectual pursuit 
of inquiry.

Social presence is the ability of learners in the 
online environment to perceive each other as real 
people through interaction to establish a social and 
emotional identity. Factors influencing the estab-
lishment of social presence are: affective expres-
sion, open communication and group cohesion. 
Affective expression involves projecting oneself 
through self-disclosure of emotions, values and 
beliefs. Open communication is based on the de-
velopment of trust between learners in order to re-
veal themselves in an environment free from risks. 
Group cohesion is the third factor in developing 
social presence and involves the collaboration of 
learners and the creation of a group identity.

Teaching presence is established by the faculty 
member who designs and organizes the learning 
experiences before and during the course. Another 
factor important for establishing a teaching pres-
ence is the facilitation of the interaction among the 
online participants by designing and implementing 
activities that extend the course content. A third 
factor is providing direct instruction to the learners 
as the subject matter expert to correct misconcep-

tions, direct the discussion and provide additional 
information to enhance learning to a higher level.

The third component of the Community of In-
quiry framework is cognitive presence, which is 
important for a high level of knowledge construc-
tion and critical thinking. Leaners progress through 
cognitive presence in phases beginning with an 
event to stimulate the need to learn, followed by 
exploration through an exchange of information, 
integration and connection of ideas and, lastly, the 
application of new ideas (resolution).

Most of the research using the inquiry framework 
has focused on 1 of the 3 presences;11-14 however, 
more current literature considers all 3 components 
within the same study. Akyol and Garrison con-
ducted an investigation to determine the relation-
ships among the 3 components of presence and 
perceived learning and satisfaction in the course.15 
The findings indicated significant positive relation-
ships between social presence and satisfaction, 
teaching presence and cognitive presence, teach-
ing presence and perceived learning, and teach-
ing presence and satisfaction. Other significant 
relationships were found between cognitive pres-
ence and perceived learning, and cognitive pres-
ence and satisfaction. Cognitive presence, as com-
pared to teaching presence, was more influential 
on learning. The researchers noted a trend over 
the timeframe of the semester in each of the 3 
components:

1.	An increase in group cohesion in social pres-
ence

2.	An increase in direct instruction for teaching 
presence

3.	Integration in cognitive presence

Another study supported the effect of these 3 pres-
ences by finding that social presence is a medi-
ating factor between teaching presence and cog-
nitive presence.16 Social interaction might be the 
precursor to deep learning, but teaching presence 
is important to provide structure and leadership for 
higher levels of learning to occur.17 In other words, 
teaching presence is needed to help students shift 
from social presence to cognitive presence.18

Most of the research on online learning com-
munities has been conducted over the length of 
a course and provides a short term view of this 
phenomenon.19-23 Several qualitative studies have 
been conducted to investigate this phenomenon in 
undergraduate and graduate online programs.24-27 
However, these studies provide a limited perspec-
tive of learning community development viewed 
from the start of a program to its completion. 
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Methods and Materials
A qualitative case study method is beneficial to 

conduct an in-depth analysis of a phenomenon 
where context is important.28 The phenomenon in 
this case study was building and sustaining online 
learning communities, and the context of this inqui-
ry was an online graduate dental hygiene program 
at a northwestern university in the U.S. The re-
quirements for the graduate program included core 
courses all students completed in: research, pro-
gram development and evaluation, special needs 
populations, advanced dental hygiene theory, and 
leadership strategies. Additionally, 2 campus visits, 
each one lasting 1 week, were required. The first 
visit focused on orientation to the program, and the 
second visit focused on seminar course with top-
ics in education, research and practice. Completion 
of a thesis was a program requirement. Students 
were required to complete 1 of the 2 specialty ar-
eas in education or community health consisting of 
2 didactic courses, 1 elective course and a practi-
cum. Each online course was designed with a forum 
for the purpose of informal postings and weekly 
announcements by the faculty. These discussions 
were named the “Coffee Shop” or “Communication 
Center.” Course design consisted of weekly read-
ing assignments and required discussions based 
on questions, group activities and projects, or peer 
review activities. Participation was evaluated us-
ing a rubric and was assigned a percentage of the 
final grade computation. Most courses required 2 
or 3 projects for the summative assessment. The 
online program employed an asynchronous format 
because of the span of time zones across the na-
tion from which the students were located.

Approval was received from the university’s In-
ternal Review Board (HSC #3618) before com-
mencing with participant recruitment. A purposive 
sampling method was used to recruit participants 
from various strata of students enrolled in the on-
line program as well as graduates of the program. 
The purposive sampling method was employed to 
provide a better view of experiences related to the 
progression of learning communities throughout 
the entire program. A total of 5 students were tar-
geted from each stratum: completion of 1 year, 2 
years, 3 years and graduates. 

The interviewer, who was a graduate of the pro-
gram, contacted students by email to invite them 
to participate in the study. Those students, who re-
sponded to the message and indicated an interest 
in participating, received an informed consent form 
and a questionnaire to ascertain demographic data 
and the stratum to which they belonged. When 
both of these items were completed and returned 
to the interviewer, a personal interview was sched-
uled. A list of questions was sent to participants at 
least 1 week prior to the interview to help prepare 
them for the data collection. An incentive was of-
fered - participants’ names were placed in a draw-
ing for a $50 VISA® gift card. 

Personal interviews were conducted in-person 
or over the telephone because of the wide geo-
graphic distribution of students and graduates of 
the online program. A semi-structured interview 
was followed, using the questions provided to par-
ticipants; however, the interviewer had the flex-
ibility of asking follow-up questions to gain more 
in-depth data about the participants’ experiences. 
Participants selected a pseudonym and this name 
was used during the interview to protect the indi-
viduals’ confidentiality and anonymity. Interviews 
lasted 1 to 2 hours and audio was recorded using 
an Olympus™ digital voice recorder. The digital files 
were downloaded onto the interviewer’s computer 
and copied onto a CD. The audio files were trans-
posed into written documents by a transcriptionist 
who confirmed the written data were verbatim.

The word-processed transcripts with the partici-
pants’ pseudonyms were used to analyze the inter-
view data by a second researcher. Each transcript 
was read through in its entirety the first time and 
during the second reading the researcher coded the 
data using a word-by-word, line-by-line, segment-
by-segment approach to deconstruct the data into 
small pieces.29 These initial codes were considered 
provisional and were changed as the researcher 
analyzed other interviews using a constant com-
parative method for determining similarities and 
differences between participant experiences.29 

Therefore, more qualitative research needs to be 
conducted to understand students’ experiences in 
online communities throughout the entire curricu-
lum.27

Studies on dental hygiene students in online 
programs and their experiences with building and 
sustaining online learning communities is not well 
documented in the literature. Dental hygiene edu-
cators accept the online format as a means to learn; 
however, little is known about the phenomenon of 
building communities to enhance learning. There-
fore, the purpose of this qualitative inquiry was to 
explore graduate dental hygiene students’ experi-
ences with online learning communities. The re-
search questions established for this inquiry were: 
what experiences promote and impede building 
online learning communities, and what experienc-
es promote and impede the sustainability of online 
learning communities?
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Results
A total of 17 participants completed the inter-

views, and all were female. The stratified sample 
included 2 students who had completed 1 year of 
the online program, 6 were second year students, 
4 were third year students and 5 participants had 
graduated from the program. Of those, 11 did 
not have experience with online learning prior to 
enrollment in the graduate program, whereas 4 
individuals had completed 1 to 2 online courses, 
and 2 participants had completed 5 or more online 
courses. The factors motivating participants to en-
roll in an online dental hygiene graduate program 
are reported in Table I.

The data analysis revealed a collective defini-
tion of an online learning community as a complex 
synergistic network of interconnected people who 
create positive energy. Characteristics of learning 
communities are presented in Table II.

Experiences Defined By the Participants 
That Promote Building Online Learning 
Communities

The data from the interviews were analyzed and 
4 broad categories of experiences were found to 
promote the building of online learning communi-
ties. The categories were related to the program, 
learners, course design and faculty.

The participants revealed 1 experience with the 
program, the orientation course, was important 
for building online learning communities. The ori-

The second phase of data analysis was to develop 
categories that explained larger segments of data 
and incorporated several initial codes.29 During this 
phase, categories and subcategories were creat-
ed as the data were reconstructed to form broad 
themes of experiences emerging from the data at 
a higher abstract level.29

Using 2 methods of verification are adequate to 
establish the validity of the data analysis.30 The 
first method involved the interviewer serving as 
a peer reviewer during the second phase of data 
analysis to ensure the interpretation of the data 
by the second researcher was consistent with the 
actual data from the interviews. Another method 
employed to establish validity was the completion 
of member checks, All of the participants reviewed 
the data analysis and confirmed the interpretation 
of the data was congruent with their experiences. 
A drawing for a second VISA® gift card was offered 
to participants who completed the member check 
activity.

entation was a blended course with required on-
line activities before the on-campus portion. This 
experience was beneficial for setting the stage to 
build community. Setting the stage was essen-
tial for understanding how to contribute to online 
learning, getting connected to peers and faculty, 
establishing commonality, sharing common ex-
periences, creating a network and making online 
communication easier. One outcome of the orien-
tation was for students to learn how to contribute 
to the online learning community, as depicted by 
participant “Sally”:

“So for me I would say that the orientation [was 
important] to orient us to the program and how it 
works, how we (would) be using various means 
of technology to communicate synchronously and 
asynchronously; using Skype, for example to peer 
review each other’s papers. Really knowing what 
was expected and knowing our role to contribute 
to the learning environment.”

The initial interaction of students during the 
Getting-to-Know-You discussion in the online por-
tion of the orientation course was beneficial for 
peers engaging and connecting with each other, 
which were important aspects of establishing the 
sense of community. “Teeth Geek” explained: 

“The introductory forums of greetings when we 
told a little bit about ourselves and people inter-
acted online and contributed a lot. For example, 
how to be connected and you could see the de-
velopment as time went on of learners interacting 
very positively with one another.”

Connecting with peers at the on-campus orien-
tation was evident for establishing a commonality 
among students who were entering the graduate 
program. “Polly” explained her reluctance to being 
a new graduate student: 

“The new student orientation….was a nice time 
to meet everyone because when I first stepped 
out of my car, I wanted to turn around and go 
home because I just didn’t know what I was get-
ting myself into. Meeting everybody was wonder-
ful because we could support each other….we all 
found out that we had the same fears and we felt 
the same way about ourselves and this transition.”

Setting the stage also meant meeting in person 
and the opportunity to connect a face with a name. 
These factors were important for establishing the 
online community as depicted by “Opal Queen”: 

“I would say absolutely that getting to know 
someone, just their face, putting a face to whom 
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Factors Participant Participant’s Statement

Improved access to education Katy
“I live in the middle of nowhere and this program was 
a great option for me because I would have to travel 

quite a distance to get an education.”

Flexibility of working on coursework Penelope “…on my own time and I could move it around my 
family schedules, work schedule, and school schedule.”

Expand career opportunities Irma

“I practiced for four days a week and I wanted to do 
something more with my degree. I wanted to con-

tinue my education so I could have more opportunities 
in maybe teaching or I just wanted to do something 

besides clinical dental hygiene…I wanted a master’s de-
gree in dental hygiene or education, but I thought that 
because I have experience in dental hygiene, it would 
make sense to do a dental hygiene master’s degree.”

Earn a terminal degree Steel
Magnolia

“…another thing that was a draw was it’s the terminal 
degree right now in our profession and the college 

[where I teach] puts extra weight on it [terminal de-
gree in the discipline].” 

Opportunity to interact with dental 
hygienists from a diverse geography Orange

The online program provided the opportunity to “…
meet people from different parts of the U.S. and 

Canada.”

Table I: Factors Motivating Participants to Enroll in an Online Dental Hygiene Graduate 
Program

•	 Learners who are passionate about their educa-
tional journey and their profession by expanding 
the greater body of knowledge.

•	 A shared vision to work together to achieve a 
common goal.

•	 A supportive community where everyone puts 
forth their professional best and contributes 
freely and generously with one another.

•	 People who are committed to learning and are 
prepared to contribute their reflective thoughts 
in meaningful response to other members.

•	 Learners who value each other sincerely and are 
genuinely concerned about each person suc-
ceeding.

•	 Learners who are empathetic to each other’s 
situation and provide encouragement to each 
other.

•	 Opportunities for interaction and learning from 
each other.

•	 Experiences are shared to help everyone grow 
and change.

•	 A healthy exchange of ideas is fostered and im-
proved ideas are created.

•	 Members express their ideas freely in a safe en-
vironment and learners are accepting of each 
other’s perspective.

•	 Open and honest feedback and constructive crit-
icism are provided.

•	 A supportive facilitator who is flexible is present.

Table II: Characteristics of an Online 
Learning Community

you are interacting with….In order to build a rela-
tionship I think you need to have that face-to-face 
action or interaction.” 

The on-campus visit was vital for sharing com-
mon experiences to establish the community, 
as students and faculty participated in activities 
outside of the formal instructional events as ex-
plained by “Bluthner”:

“We had an intense period of time together 
where you were all together day and night. You’re 
having dinner together and laughing and talking 
about things and it’s the best friendship builder.”

The on-campus visit with the personal interac-
tion helped establish a network of learners who 
would support each other during the program. 
“Glory” discussed: 

“I think your orientation was really big. It was 
something that connected a lot of us. I was close 
throughout orientation and we just continued to 
be close as friends. We still call each other. We 
have our [telephone] numbers from orientation 
and sometimes if I have a question or I need 
something, I feel comfortable with calling.” 

In addition, the on-campus visit provided the 
opportunity to interact with faculty members 
teaching online courses as indicated by Bluthner: 
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Common Experience Participant Participant’s Statement

Commonality being
licensed dental hygienists

Irma This commonality provided “foundation to help build 
relationships.”

Whiskey Placed everyone on an “even level” and “broke down 
barriers.”

Polly

“Commonality did contribute to the building of rela-
tionships by being able to share clinical experiences, 

share professional opinions, share clinical tech-
niques. This sharing contributes to building trust and 
respect towards one another….[W]hen I feel a com-
mon bond, I feel a common thread, when I interact 
with my colleagues it increases my learning because 

I am comfortable and know I fit in. ”

Commonality of being 
graduate students Orange

“There is always someone else who can relate to 
that and provide support, but definitely I think be-
cause we are all in the online program as well. We 

all have the same goals and desires.”

Commonality of being 
women managing mul-
tiple roles

Katy

“Everybody was juggling many roles from teach-
ing to families. We were on the same page with 

everything…We were in the same situation and we 
could talk to each other and kind of work things out 

together.”

Table III: Common Experiences Promoting Online Learning Communities

“I think for me that the site visit’s best part was 
seeing my professors.”

The second category of experiences promoting 
online learning communities was related to the 
learners and their interaction with each other. Stu-
dent experiences were based on the commonality 
of being dental hygienists and graduate students, 
yet different experiences in their education and 
careers provided opportunities for learning. The 
common thread between students was their pro-
fession, status as graduate students and females 
managing multiple roles. The participants’ per-
spectives on common experiences are reported in 
Table III. Although these common threads helped 
students connect with each other, the variation 
in their experiences as clinicians and educators 
provided rich opportunities for learning by shar-
ing alternative perspectives and ideas. “Penelope” 
explained: 

“I made new friends through the online program 
and the thing I really like is that they are from dif-
ferent parts of the United States and Canada. I 
am getting input and viewpoints of people who 
are working in the same profession as me, but 
they have different ideas or different ways they 
approach a situation or problem and it really helps 
me learn. It just adds to my experience. I think it 
enriches the learning experience because people 
bring so much to the table. It is just a whole dif-
ferent learning experience.”

Students experienced feeling socially connected 
to peers through the development of personal re-
lationships as family and friends. “Penelope” com-
mented: “I felt like I belonged to an online com-
munity and had friends there.” 

“Polly’s” experience included: “The peers made 
online learning more colorful, more positive, more 
fulfilling and just a more positive experience…..We 
developed friendships and family; in ways it’s like 
family.”

“Bluthner” felt as if the relationships developed 
online were more intimate than in a face-to-face 
situation: 

“I think the social connection in online learning 
communities is just a fascinating thing for me be-
cause people are sharing really intimate details of 
their life….I think staying socially connected is be-
cause people share so much of their life because 
they are not face-to-face and they feel less guard-
ed, so you actually get a deeper level of intimacy.” 

Communication that was encouraging even 
when peers had differing viewpoints was helpful in 
developing the sense of being socially connected 
to each other. “Whiskey” portrayed this aspect of 
communication: 

“My class is generally diplomatic; they were all 
pretty encouraging. Even if someone had a differ-



Vol. 88 • No. 4 • August 2014	 The Journal of Dental Hygiene	 219

ent perspective than someone else, it was always 
worded in a different way that was…always en-
couraging. I never felt challenged and they were 
never negative or threatening to each other…It 
worked really well for me coming out socially that 
way; otherwise, I would have crawled right back 
into that shell and been really careful how I an-
swered.” 

Communication that was encouraging was influ-
enced by their empathy for one another and con-
tributed to the development of a strong network 
for support. “Katy” expressed her thoughts: 

“I don’t think I could have completed my cours-
es without my peers. The people who were in my 
discussions in my courses were all in the same 
boat. Everybody is juggling school, their families, 
work commitment and it’s hard….You always had 
someone to talk to and they would try to lift your 
spirits up.”

Peers felt socially connected through the mu-
tual appreciation and respect for each other that 
promoted open and honest communication where 
they felt the freedom to express differing view-
points. “Opal Queen” identified that being adult 
learners contributed to learning: 

“I feel like being adult learners we weren’t afraid 
to get express our opinion or….to challenge each 
other somewhat and say, what about this or what 
about that. To help us look at different perspec-
tives, which I would say I became very connected 
in that way. Everybody seemed to be open-mind-
ed to varying viewpoints…I think we all grew off 
of each other….So I think that really helped me 
connect.”

Being supportive in the online learning envi-
ronment was experienced as being a contributor, 
receiving positive feedback, and mentoring each 
other. Participants’ statements are reported in Ta-
ble IV. 

Graduate students in the online program inter-
acted with each other in a variety of ways outside 
of the program and online environment to social-
ly connect and ask for guidance on coursework. 
Communication through personal telephone calls, 
e-mail messages, Skype and Facebook provided 
the means of informal interaction among students.

The third category of experiences influencing 
the promotion of learning communities was re-
lated to the online course design. The design of 
courses for communication and interaction among 
peers and with the faculty was important. Formal 

communication in weekly discussions meant being 
an engaged learner by actively thinking, applying 
and analyzing the postings. In addition, the for-
mal discussions required interacting and sharing 
ideas with others. This interaction was described 
as “enriching the learning experience” (Penelope) 
and forcing “you to do more in-depth thinking” 
(Tango). The quality of the postings were deemed 
important, as mentioned by “Polly”:

“More in-depth postings where you get more 
information and ideas that you have to ponder. 
It makes you open to everyone when you realize 
there is an endless amount of ideas to help prob-
lem solve. It adds up to a higher level of knowledge 
and its stimulating too. When you are stimulated, 
it opens up your mind and you are motivated to 
learn more.”

As “Sally” pointed out: “the online environment 
was nice to be able to reflect on something and 
post it at a later time or ask a question.” “Penelo-
pe” commented: “I sound more intelligent online 
than I do in person because you have time to think 
about your response.” The online discussions pro-
vided an opportunity for all students to interact 
with each other as described by “June”: 

“In a traditional classroom usually there are two 
or three people who dominate the conversation 
and everyone else keeps quiet and listens, but on-
line, everyone has an opportunity to jump in and 
throw in their two cents and so for quiet people, it 
can help them.”

Weekly discussions also helped overcome the 
initial feelings of isolation and intimidation, “but 
immediately after sharing fears and reservations 
among each other, we became very reassured 
by one another and felt we had great friendships 
and a family support” (Polly). Specific guidelines 
for postings helped establish the feeling of being 
a learning community. For example, “Ella” men-
tioned: 

“Having to post a mandatory initial posting and 
then having to do a mandatory response to two 
or three other people has helped to establish that 
feeling of being a learning group” 

Rubrics to evaluate participation in the weekly 
discussions helped students understand the ex-
pectations for the quality and quantity of the post-
ings. Using proper online etiquette and emoticons 
to support the written word facilitated positive 
communication. Smaller groups were favored be-
cause “you can’t interact with the whole city, you 
need a smaller group to interact with” (April). 
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Mentorship Participant Participant’s Statement

Providing peer support

Sally

“…it just made it a better learning experience be-
cause each person had their strengths and weak-
nesses, but could contribute. Sometimes it wasn’t 
so much what others could contribute to me, but I 

learned so much by helping them.”

Penelope

“It’s just nice to get a pat on the back and say hey, 
you did good on that or what about this…I just ap-
preciated the feedback. I appreciated the guidance 

and the direction…”

Mentoring less
experienced students
in the program

Steel Magnolia

“Quite a few of my peers in their examples and their 
mentoring [made me feel connected]. One person 

in particular in our cohort is just a mentor by nature 
and kind of took me under her wing, which brings 

you into the fold and that was very helpful.”

April

“I really did [enjoy interacting with peers] and con-
tinued to learn so much from the mere experience 
and also just being there for some of the younger 

students. I know we had some younger students in 
our class who they were going through challenges, 
I guess feeling insecure and feeling a lack of confi-
dence about their skills and they would share some 
of their concerns and those with a little more experi-
ence were there and could give them some good ad-
vice. I think it was just great and I learned a lot from 

the advice they gave the younger students too.”

Table IV: Mentorship in the Online Learning Environment

Experiences with informal chatter in the cours-
es’ Coffee Shop or Communication Center con-
tributed to sharing personal information and get-
ting to know peers better to build relationships 
and provide a strong supportive network. “Teeth 
Geek” summed up this interaction: 

“I am glad we have the coffee shop and peo-
ple post information about their new puppies or 
personal things. That also helps build character; I 
mean it fills out that person. We learn more about 
each other and can share illnesses and losses. It’s 
important to make an effort to support our peers.”

Experiences with group activities and assign-
ments were beneficial for building learning com-
munities when responsibilities were divided among 
group members and everyone contributed to the 
collective assignment. Having the same high stan-
dards for completion of group activities was also 
important. When peer review of assignments was 
used as an activity in the weekly discussion, it pro-
vided an opportunity for guiding each other and 
gaining different perspectives. “Penelope” found 
peer review beneficial: “You are getting feedback 
from different sources.”

The last category of experiences to build online 
learning communities related to the faculty. Fac-
ulty were viewed as members of the learning com-
munity and their role was to facilitate learning. 
Their role was a strong influence on the building of 
community. From “Sally’s” perspective: 

“Faculty members helped build the learning 
communities by facilitating dialog, class activities 
and exercises within the coursework…the instruc-
tor was a strong variable in the learning environ-
ment.” 

“Glory” commented: “Yes, I do think they should 
be part of the learning community by providing 
examples of their own experiences and ideas, sup-
porting and approaching issues or students or pa-
tients in theory or practice.” 

“Whiskey” commented: “[the faculty’s role was 
to] provide insight and difference perspectives.” 
“Tango” felt: “[faculty should] be active in the 
course and be active in discussions. They should 
have a presence within the course and help build 
those relationships and keep everyone connected.” 

From “Penelope’s” perspective: 
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“They are there to mentor you and help you 
along the way with their postings.” Irma identified 
faculty as a “guide….when they are supportive of 
you and what your peers have to say and helping 
to build the community.” 

“Bluthner” reported: “be a guide on the side, 
but don’t disappear and when students start going 
off in the wrong direction, re-guide them.” Anoth-
er role of faculty in discussions was to “moderate 
if things got a bit heated between people” (Online 
RDH).

Faculty have to be “aware of online teaching 
principles, having a capacity, being an expert in 
the material to teach the course, having the course 
prepared the first day of class and you see every-
thing is organized…” (Bluthner). “Teeth Geek” pro-
vided thoughts on faculty: “most instructors have 
been very open to diverse learning styles of their 
students.” Another aspect of managing the course 
was “encouraging preparation, asking thought 
provoking questions for discussion, giving good 
preparatory assignments and then asking reflec-
tive thought provoking questions based on the re-
quired reading” (Online RDH). “Glory” indicated: 
“[some faculty members] have been motivational 
and encouraging students to engage in critical 
thinking instead of giving you the answer.” En-
couragement also extended to “students to work 
in collaboration….Having us interact with people 
who have different viewpoints that we can learn 
from…” (April). Other course management experi-
ences were faculty providing helpful feedback and 
suggestions, being available to answer questions 
and responding in a timely manner.

Faculty members who were attentive to adult 
learning principles influenced learning in a posi-
tive manner. “As adult learners we come in with a 
lot of experience that we can offer and contribute. 
It was nice when instructors gave you that op-
portunity” (June). Presenting lessons using adult 
learning principles, requiring reflection activities, 
being less prescriptive and having the freedom to 
“think outside the box” (Sally) contributed to this 
positive situation. 

Experiences Impeding the Building of
Online Learning Communities

The same 4 categories of experiences impeded 
the building of learning communities: program, 
learners, course design and faculty. Program fac-
tors that presented as obstacles related to student 
experiences after they left campus and entered 
the first week of core courses. These challenges 
included feeling isolated and on your own, “getting 

acclimated to the program and getting to know the 
expectations of the program” (Sally), and learn-
ing the technology, navigation in the online sys-
tem and the “language of online communication” 
(Polly). In addition, “the fears of being in graduate 
school because it is intimidating. It’s a different 
type of learning and the [discussion] questions we 
get are more thought provoking and not requiring 
black and white answers and that was intimidat-
ing because we didn’t know if our answers were 
right or wrong” (Polly). Writing postings for the 
weekly discussions was viewed as a “challenge be-
ing articulate in the discussions without taking an 
inordinate amount of time” (Sally) “because you 
want to say something meaningful and thoughtful 
to contribute to the community” (Teeth Geek). 

The second category of experiences impeding 
development related to the peer community of 
learners. The weekly discussions and the man-
ner in which peers responded to each other was 
a source of not feeling supported. “Katy com-
mented: “[peers sometimes] were late posters 
and procrastinated” and “sometimes people would 
be minimalist and never get a response to their 
post.” Postings that lacked constructive criticism 
and sensitivity were interpreted as critical and 
confrontational and did not contribute to the de-
velopment of community. Misinterpreted postings 
because of the lack of visual and auditory cues 
also were a source of problems: “learning in online 
groups you can’t see each other’s face and don’t 
always know what tone the posting is carrying” 
(Bluthner).

The lack of dental hygiene experience was an-
other factor impeding the development of learning 
communities. Graduate students with less experi-
ence in practice felt they had less to contribute to 
discussions, as expressed by “Katy”: “Sometimes 
people would bring up an example and I couldn’t 
contribute as much just because I didn’t haven’t 
had that experience.” The lack of practical expe-
rience was a source of frustration for more sea-
soned dental hygienists, as depicted by “Patsy”: 

“It wasn’t about me learning, it was about me 
teaching these people who were too inexperienced 
to be in graduate work. They were too young. You 
have to have some life experiences, but when 
they come in straight from an undergrad degree, 
it takes a lot to get them to understand.”

Participants who identified themselves as pre-
dominately individual learners faced challenges 
within the online learning environment. “Tango” 
felt: “being an individual learner gives you more 
vulnerability because you are out there blazing 
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ahead without a whole lot of support.” This type 
of learner found the development of communi-
ty challenging because “I don’t need to develop 
those close ties. It helps, but it’s bad in that I was 
out there on my own” (Tango).

The third category of experiences that impeded 
the development of online learning communities 
was related to course design. Some students felt 
as if the hours spent preparing for the course were 
not consistent with the credit hours. “There were 
a couple of courses in meaning well and it was 
great course content, but it was just overwhelm-
ing” (Sally). “Bluthner” had similar feelings “I felt 
a little overwhelmed by all the reading and typing 
and reading and typing and reading and typing.”

One core course not taught by a dental hygiene 
faculty member did not use a discussion format 
or peer review during weekly activities, only lec-
tures, reading assignments, quizzes and a final 
assignment. Lectures were posted as Adobe pre-
sentations and students listened to the presen-
tation while following the PowerPoint slides. “A 
disconnect from the rest of my class” and feel-
ing “pretty isolated” were some themes expressed 
(Ella). In addition, discussions requiring students 
to summarize information from the reading did not 
“spark interest or opinions” (Orange) about the 
course content. The length of required discussion 
was viewed as a problem by “Glory”: “We actually 
had to do a mini research paper every week for 
the discussion and it is taking 8-10 hours; that’s 
not reading or anything else.”

Large group discussions were problematic 
“when there were too many people posting and 
interacting, it became overwhelming and you may 
not get that bonded feeling” (Bluthner). Group 
projects were experienced as challenges “to get 
everybody on the same page and coordinated and 
working in different time zones and if someone’s 
heart wasn’t in it, it was hard to get people to-
gether as a group” (Sally).” “Online RDH” offered 
this comparison with a traditional classroom set-
ting: 

“When you are in a face-to-face classroom, ev-
eryone has the same face-to-face time, but in an 
online course, you don’t and that’s….why there is 
a problem with group projects because you have 
to accommodate everyone else’s schedule.” 

Other challenges experienced by groups were 
members riding on “the coat tails of others” when 
responsibilities were not equally divided among 
members. When group members did not adhere 
to the same high standards and expectations as 

other group members, this too was a disconcert-
ing point for group activities. 

The last category of negative experiences re-
vealed by the data analysis was related to fac-
ulty’s lack of preparation for teaching an online 
course, lack of course management and lack of 
interaction with students. The lack of preparation 
included “no online teaching experience” and “the 
biggest hindrance would be the lack of experience 
when the instructor didn’t know how to use the 
technology” and “the instructor would ask me, 
how do you do this and how do you do that, be-
cause the instructor hadn’t done it before and that 
class was horrible” (Irma). In another instance, a 
faculty member taught another instructor’s course 
and used the same content in the previous course. 
The new instructor “didn’t know what the other 
instructor was expecting for the assignments and 
she was flying by the seat of her pants” (Irma).

Experiences with the management of the course 
related to “links did not work and we couldn’t ac-
cess information that we were supposed to read 
and had to be posted [in the discussion]. That was 
frustrating and you think you’re not going to know 
what you need to know” (April). Other frustrat-
ing experiences occurred when the wrong sylla-
bus was posted in an online course, weekly course 
modules were not available for viewing and papers 
were not graded in a timely fashion.

Challenges in the online learning community 
were experienced when interaction between the 
faculty and students did not happen on a timely 
basis or was infrequent and did not support the 
content of the discussion. “It was an emotionally 
draining time for me because I was not able to 
communicate with the instructor” (Glory). Nega-
tive postings and favoritism to some students’ 
postings also challenged the building of commu-
nity. Students did not feel supported when feed-
back on assignments was not provided and faculty 
failed to fulfill the mentor and facilitator role. “Pol-
ly” felt: “Instructors hindered the learning com-
munity and when you have negative feelings, that 
hinders learning because you are not motivated.” 

Interestingly, when the faculty did not fulfill 
their responsibilities, “I was fortunate to have 
supportive peers who made it doable for me” 
(Teeth Geek) and “we bound together as a class… 
and supported each other. If there had not been a 
sense of community within the class, I don’t know 
that we would have learned anything” (Online 
RDH). “Polly” summarized: “We did learn from one 
another and we learned the power and impact of 
supporting each other.”



Vol. 88 • No. 4 • August 2014	 The Journal of Dental Hygiene	 223

Experiences Influencing the Sustainability
of Online Learning Communities

As students progressed through the curriculum, 
several experiences influenced the phenomenon 
of building or impeding the sustainability of online 
learning communities. The dynamic composition 
of students within the online courses was an ex-
perience that both promoted and impeded build-
ing community. As students progressed through 
the curriculum, they interacted with peers who 
were not members of the initial support network 
established at orientation. Students developed 
an awareness that some “learning groups were 
strong and then a new group didn’t have the same 
synergy or energy and it was different” (Sally). 
Even though students did not meet face-to-face, 
the interaction in the courses made “Whiskey”: 
“Feel like I know them, none the less, and I can 
talk freely with them and we know each other’s’ 
styles.” Other experiences promoting community 
stemmed from the “ability to communicate did get 
stronger” (Sally) throughout the program and “re-
lationships continue” when students meet again 
“at some future point” (Penelope). Maintaining 
peer relationships was easier when interaction oc-
curred in multiple courses because students were 
“more engaged” and “the more apt you were to 
continue the relationship” (Patsy). Being more re-
laxed and less formal interacting with each other 
helped people connect on a higher level and feel 
closer to each other. “Penelope” observed: “You 
grow as you go,” representing the intellectual de-
velopment of the community and a higher connec-
tion among peers.

The dynamic nature of community membership 
also presented challenges to developing learning 
communities. Some students felt it took longer to 
understand these peers and delayed the commu-
nity development. “Irma” indicated: “There really 
wasn’t a relationship.” Another aspect of interact-
ing with others outside of the initial support net-
work was influenced by taking courses out of the 
order of the recommended sequence.

The second summer campus visit and course-
work in the emphasis areas (dental hygiene edu-
cation or community/rural health) helped sustain 
the learning communities. Students viewed the 
second on-campus visit as a reunion with peers 
who attended the same orientation. This face-to-
face opportunity also was important to personally 
interact with those who did not attend the same 
orientation, but were familiar from interaction in 
previous courses. “Polly” commented “It was like 
having a pen pal who you had gotten to know so 
well and then you were able to see them face-to-

face and that helped strengthen the relationship 
all the more.” The second on-campus visit “ce-
mented the friendship and took it to another lev-
el” (Polly) by interacting and connecting through 
group learning and sharing common experiences 
outside of the course. The emphasis area courses 
presented opportunities for peers to develop clos-
er relationships because they had the same goals.

During this phase of the program challenges also 
existed. Competing responsibilities with careers 
and family made it difficult to put full effort into 
completing coursework. In addition, as students 
progressed through the curriculum, peers in the 
initial supportive network progressed at different 
rates and students lost contact with each other. As 
“Tango” lamented: “The longer you are in the pro-
gram, the further you’re spread out from people….
As time went on, I lost a lot of my classmates who 
I felt close with.” From “Ella’s” perspective: 

“I lost pace with my cohort…Seeing new faces 
I hadn’t met was detrimental to the progression 
of relationship building over the semesters…So I 
think that aspect of everyone being on their own 
time tables is detrimental in maintaining relation-
ships throughout the program.”

As students enrolled in online elective courses 
in other disciplines, they were faced with multiple 
obstacles for building learning communities. Den-
tal hygiene students did not feel connected with 
students in other disciplines because they per-
ceived the other students were not interested in 
dental hygiene and there was a lack of commonal-
ity (feeling like an outsider). The large class size 
in elective courses presented challenges to inter-
acting with everyone in the course, working more 
independently to learn and posting just enough to 
get by. This phase of the program was viewed as 
very different from their positive experiences in 
the dental hygiene courses.

As students entered the thesis and practicum 
phase of the program, they also felt disconnected 
with their supportive peer network. “Online RDH” 
commented: “I miss everybody. I really do. The 
only people I am speaking to are my thesis advisor 
and my practicum advisor.” Students entered the 
thesis course at different times and progressed at 
different rates through the thesis process. There 
were no required weekly discussions for peers to 
interact; however, personal communication out-
side of the program helped people feel connected, 
but not as much as when they were in the core 
courses during the mandatory weekly discussions. 
Thesis work was viewed as an independent learn-
ing situation. “Sally’s” perspective on thesis was 
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that the learning community dynamic changed: 
“Everybody is in their own mode and there was 
less communication and dialog in the thesis class-
es.” Faculty who were members of the thesis com-
mittee interacted individually with each student. 
“Tango” remarked: “…the only lifeline you have…
[is] your connection with your [thesis] advisor.”

Discussion
The findings of this qualitative case study pro-

vide insight into students’ experiences influencing 
the development and sustainability of online learn-
ing communities. These experiences were catego-
rized into program, learners, course design and 
faculty influences. Each category has implications 
for designing and implementing an online gradu-
ate program. 

Students valued an online program for the im-
proved access to higher education because of be-
ing location bound and not having institutions of-
fering advanced dental hygiene degrees in close 
geographic proximity. In addition, the flexibility of 
an asynchronous format provided the opportunity 
to participate in coursework while being active with 
their family and employment responsibilities. The 
online program also provided a means to expand 
career opportunities and gain a terminal degree in 
dental hygiene, an important factor for individu-
als who were already teaching in dental hygiene 
programs. 

Participants in this study were able to clearly ar-
ticulate a definition and characteristics of an online 
learning community. They also valued the commu-
nity as a means to learning. A possible explanation 
of this finding is that most of the participants were 
focused on dental hygiene education as their em-
phasis area in the program. Other researchers have 
found conflicting perspectives on the meaning and 
value of learning communities. Conrad noted that 
students had difficulty articulating a clear mean-
ing of community; however, they felt a community 
developed over time.31 Students and faculty can 
have limited community awareness and place little 
value on community development, citing the in-
vestment of extra time and effort as a downfall.27 

On the other hand, students can place a high value 
on community as an essential element for learning 
and clearly articulate the meaning of community 
focusing on being a member of a group.26

Participants’ experiences with the program’s ori-
entation course contributed to setting the stage 
for the development of social presence within the 
online learning community.10 Personal interaction 
during formal and informal group activities seemed 

to build a foundation for developing a sense of 
group cohesion - an important factor in the de-
velopment of subsequent communities within the 
online courses.10 Other researchers have reported 
students in online programs find a face-to-face en-
counter during an orientation before classes begin 
very important for building community.26,31 Pro-
gram administrators need to be mindful of mecha-
nisms in place for students to share professional 
and personal information to gain a sense of identi-
fy within the online community. When face-to-face 
meetings are not planned, activities within the 
online environment should be used. For instance, 
each student can design a profile, including pic-
tures, on a secure online site and release the site 
for other students and faculty to view. Another 
strategy is for each course to have a Getting-to-
Know-You activity during the first week of the se-
mester to establish social presence through the 
development of a personal and professional iden-
tity among learners and the faculty member. This 
strategy would assist new students entering the 
cohort an opportunity to establish their presence 
in the community. 

The first few weeks of online courses appeared 
to present some challenges as learners felt iso-
lated and navigated the online learning environ-
ment on their own. Students who experienced 
these challenges initially felt vulnerable and in-
timidated; however, a strong peer network helped 
them overcome these obstacles. The literature re-
ports challenges that learners face within the on-
line environment. One challenge is feeling isolated 
and disconnected from peers and faculty.32 Other 
challenges relate to frustration using technology 
and trying to complete collaborative learning ac-
tivities.24,33 When feelings and frustrations are not 
rectified, students’ performance in a course might 
suffer, and withdrawal from an online program can 
result. One way to overcome these challenges is 
through the development of online learning com-
munities to keep students connected with peers 
and faculty members and to provide a strong sup-
port system to reduce attrition.27,34 

The second on-campus visit was a program fac-
tor that contributed to the sustainability of online 
learning communities. This face-to-face experi-
ence was important to take existing relationships 
and social presence to a higher level by engaging 
in shared activities.10 Lee et al also found that a 
second on-campus visit in the middle of the pro-
gram contributed to maintaining a sense of be-
longing to a community.26 In the present study, 
peer relationships did get stronger as students 
progressed through the program and interacted in 
multiple courses. Students felt an investment in 
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the community as they realized the importance of 
each other contributing to their own learning. How-
ever, students had different experiences with new 
learning communities consisting of students who 
did not complete the orientation course togeth-
er. Sometimes the communities did not have the 
same synergy as previous communities, whereas 
other communities connected with new students. 
One detrimental aspect to sustaining community 
was identified as the ability to progress through 
the program at different rates, thereby losing 
contact with the original cohort. As administra-
tors design online programs, they should consider 
whether a cohort of students will complete course-
work together as a group or whether students can 
progress at their own rate with a flexible program 
of study. Perhaps the cohort approach to an on-
line program enhances the social presence of the 
learning community by sustaining the same group 
of students over the entire curriculum. 

Sustained social presence with peers was a 
problem identified by participants during the the-
sis and practicum phase of the graduate program. 
Although these courses were independent learning 
experiences, students felt a need to remain con-
nected to a learning community and maintain a 
social presence among peers. Administrators need 
to develop mechanisms to continue opportunities 
for social presence throughout the entire program 
in practicum, thesis and capstone courses. For in-
stance, weekly discussions could be established in 
an online course for students enrolled in indepen-
dent learning experiences. 

The second category of experiences related to 
the learners and the development of social pres-
ence.10 Positive interaction built the community 
through encouraging communication, providing 
emotional support, valuing different viewpoints, 
gaining mutual appreciation and respect for each 
other, and communicating openly and honestly. 
Students felt the learning community developed as 
personal relationships reached a level of kinship 
as family or friends. This social connection was 
possible through feeling a common bond as being 
dental hygienists and graduate students, having 
common goals and juggling many roles. A network 
of learners was formed when students felt compe-
tence in the online learning environment and es-
tablished a professional identify that allowed them 
to contribute to learning. One contribution was 
guiding and mentoring that occurred among the 
students to help each other be successful in the 
coursework. Students who lacked practical dental 
hygiene experience were viewed as not contrib-
uting to the learning community, possibly due to 
the lack of establishing a professional identity. For 

this reason, program administrators should decide 
whether clinical experience should be a require-
ment for admission to a graduate dental hygiene 
program.

Peers developed a supportive network through 
back channel communication. This form of com-
munication is an informal means of connecting 
with each other outside of the formal course tech-
nologies to construct social presence.35 The tech-
nologies used for back channel communication 
mirrored those the dental hygiene participants 
identified: personal telephone calls, email, Skype 
and social networking sites. Additional technolo-
gies reported by at least 50% of the students were 
blogging, texting on cellular telephones, using RSS 
feed readers and use of websites for collaborative 
authoring and editing.35 Peers communicated with 
each other to receive help with course assignments 
and technology difficulties, and provide social in-
teraction and emotional encouragement.35

Some experiences with peers negatively im-
pacted the cognitive presence to develop higher 
levels of learning and community development.10 
Peers who contributed poorly by late, minimal or 
insensitive postings in discussions provided chal-
lenges to the learning environment. These chal-
lenges should be addressed in the design of the 
course to prevent or at least minimize their occur-
rence. 

Course design was the third category of experi-
ences revealed as important to developing online 
learning communities. The formal weekly discus-
sions provided opportunities for students to in-
teract with each other. The use of small groups 
fostered collaboration without requiring large 
numbers of postings. Changing the membership 
of group members was deemed important to work 
with everyone in the course over the semester. 
Large group discussions were viewed as over-
whelming. One explanation is the focus on quantity 
of postings over the quality of postings. Students 
preferred thought provoking discussions that re-
quired higher level cognitive functioning including 
analyzing, synthesizing and creating. These activi-
ties stimulated a sharing of ideas that enriched the 
learning experience and established a cognitive 
presence. 

Parameters for the formal discussions were im-
portant to set in order to help students understand 
the expectations for their participation related to 
the quantity and quality of postings. Ground rules 
for establishing a cognitive and social presence 
in an online course are important.36 The rules for 
cognitive presence include deadlines for the initial 
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Conclusion
Learning communities in an online graduate pro-

gram were created and maintained by the complex 
interaction among experiences with the program 
and course design, and interaction among faculty 
and learners. The most influential feature of pro-
gram design was the week long on-campus visit 
required for orientation and the second graduate 
seminar visit. Important aspects of course design 
were weekly discussions and collaborative activi-
ties that implemented social constructivism where 
students were actively engaged in learning. Com-
munication via small groups was preferred as well 
as opportunities for informal conversation. Faculty 
interaction with learners on a regular basis was 
vital to guide, direct and extend knowledge con-
struction. Learner interaction displaying sensitive, 
honest and respectful communication helped es-
tablish a strong network of interconnected learners 
supportive of each other. Furthermore, establishing 

posting and the end of the discussion timeframe, 
quantity and quality of postings, and the number 
of individuals with whom to interact.36 Expecta-
tions for each online course can be articulated in 
a rubric within the course syllabus. Each rule of 
cognitive presence can be one criterion on the ru-
bric. The evaluation of students’ performance in 
the weekly discussions should be used as the com-
putation of a participation grade for the course. 
The rules for social presence encompass provid-
ing a safe environment for taking risks, fostering a 
relaxed environment, and promoting a supportive 
and collegial environment where individuals can 
disagree and ask questions.36 Furthermore, in-
formal communication within the online course is 
important for developing and maintaining a social 
connection among students and faculty. 

Group activities and assignments contributed to 
building community when each member equally 
contributed to the effort with high standards of 
performance. These activities impeded commu-
nity development when group members’ responsi-
bilities were unequal or standards of performance 
were lower than the other group members. Anoth-
er challenge to group requirements was different 
time zones that made working together difficult. 

As faculty design online courses, they need to 
be mindful of providing ongoing opportunities for 
learners to interact with the course content and 
among each other to learn. Use of group activi-
ties and assignments must be carefully planned to 
foster the development of critical thinking through 
cognitive presence.10 Peer review is a learning 
strategy where students can support each other 
by providing constructive feedback on each other’s 
work. This small group activity helps build learn-
ing communities as learners support each other in 
their coursework. 

The fourth category of factors related to faculty 
who taught the online courses. Students felt faculty 
were members of the online community and had a 
significant role in developing the community. Their 
role was viewed as having a presence in the course 
to provide support for the content (i.e. cognitive 
presence) and building relationships (i.e. social 
presence). Faculty who understood online teach-
ing principles and adults learning principles influ-
enced learning in a positive way, whereas those 
individuals who were not prepared to teach in an 
online environment and were not familiar with the 
technology impeded the development of the com-
munity. Students did not feel supported when fac-
ulty failed to interact with them on a regular basis, 
initiated poor postings, and failed to provide feed-
back and fulfill the role as mentor and facilitator. 

One significant finding related to the absence of 
faculty presence was that a strong learning com-
munity comprised of graduate students can direct 
and support their own learning in a course.

The results of this study confirm the interrelat-
edness of social presence, teaching presence and 
cognitive presence established by the Garrison et 
al framework.10 However, this analysis established 
course design and faculty as 2 separate entities 
that influenced students’ experiences with build-
ing and sustaining online learning communities. In 
addition, learners were deemed a key element in 
the online environment. This finding is supported 
by recent evidence that adds an additional compo-
nent to the original Community of Inquiry frame-
work, namely a learning presence.37 Learning 
presence refers to the control students have over 
their thoughts, behaviors, motivations, emotions 
and strategies to be effective in the online envi-
ronment.37 When considering a learner-centered 
approach to teaching, it seems plausible to have 
learners as an essential element in the develop-
ment and sustainability of online learning commu-
nities and the construction of knowledge. 

The limitations of this inquiry include the case 
study of 1 graduate dental hygiene program, an 
all-female sample and a small number of partici-
pants. Future research might investigate other on-
line graduate dental hygiene programs and those 
with no campus visitations to determine how the 
students develop and sustain learning communi-
ties. It might be interesting to investigate if degree 
completion students enrolled in an online program 
have similar experiences. 
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The ability to detect subgingival 
calculus is paramount to the suc-
cessful treatment of periodontal dis-
ease. Historically, dental profession-
als have used conventional (manual) 
explorers to feel the root surfaces 
for residual calculus when assessing 
scaling and root-planing procedures. 
Difficulties cited have included work-
ing in a subgingival environment 
without vision, clinical judgment 
in distinguishing between calculus 
and root morphology, and individual 
variations in acuity with tactile sen-
sations.1-6 Development of the Perio-
scopeTM (Perioscopy Inc., Oakland, 
Cali) purports to provide some relief 
to these concerns because it offers 
sight into the subgingival environ-
ment.1,2,6-8 The PerioscopeTM uses 
endoscopic technology, where a fi-
ber optic tip inserted into the peri-
odontal pocket is used to relay im-
ages of the subgingival environment 
to a monitor adjacent to the patient 
chair.8 The ability to visually inspect 
the root surfaces for calculus may 
improve detection, and thereby re-
moval, of these deposits.1,2,6,7

Calculus has been an ongoing 
source of study and debate regard-
ing its clinical importance in the peri-
odontal disease process.2,9-13 Histori-
cally, the role of residual calculus 
in disease progression has shifted 
precariously in the literature.2,10,12,14 The need for 
absolute subgingival calculus removal came into 
question with reports of improved periodontal tis-
sues in spite of remaining deposit.9,10,12,14,15 While 
clinicians were not advocating the intentional 
leaving behind of calculus, doing so appeared to 
still have positive, although perhaps temporary, 
gingival outcomes. The idea of what was an “ac-
ceptable” level of smoothness appeared to chal-

Endoscopic vs. Tactile Evaluation of Subgingival 
Calculus
Joy B. Osborn, RDH, MA; Patricia A. Lenton, RDH, MA; Scott A. Lunos, MS; Christine M. Blue 
BSDH, MS

Abstract
Purpose: Endoscopic technology has been developed to facilitate 
imagery for use during diagnostic and therapeutic phases of peri-
odontal care. The purpose of this study was to compare the level 
of subgingival calculus detection using a periodontal endoscope 
with that of conventional tactile explorer in periodontitis subjects.
Methods: A convenience sample of 26 subjects with moderate 
periodontitis in at least 2 quadrants was recruited from the Univer-
sity of Minnesota School of Dentistry to undergo quadrant scaling 
and root planing. One quadrant from each subject was random-
ized for tactile calculus detection alone and the other quadrant for 
tactile detection plus the Perioscope ™ (Perioscopy Inc., Oakland, 
Cali). A calculus index on a 0 to 3 score was performed at baseline 
and at 2 post-scaling and root planing visits. Sites where calculus 
was detected at visit 1 were retreated. T-tests were used to deter-
mine within-subject differences between Perioscope™ and tactile 
measures, and changes in measures between visits.
Results: Significantly more calculus was detected using the Perio-
scope™ vs. tactile explorer for all 3 subject visits (p<0.005). Mean 
changes (reduction) in calculus detection from baseline to visit 1 
were statistically significant for both the Perioscope™ and tactile 
quadrants (p<0.0001). However, further reductions in calculus 
detection from visit 1 to visit 2 was only significant for the Perio-
scope™ quadrant (p<0.025), indicating that this methodology was 
able to more precisely detect calculus at this visit.
Conclusion: It was concluded that the addition of a visual compo-
nent to calculus detection via the Perioscope™ was most helpful in 
the re-evaluation phase of periodontal therapy.
Keywords: dental calculus/diagnosis, calculus detection, residual 
calculus, periodontal endoscope, perioscope™ technology
This study supports the NDHRA priority area, Clinical Dental Hy-
giene Care: Assess how dental hygienists are using emerging sci-
ence throughout the dental hygiene process of care.

Research

Introduction

lenge conventional wisdom. However, this theory 
had a relatively short life span as research better 
delineated the structure of calculus and the role 
of plaque biofilm covering its surface.2,16,17 There 
is presently greater advocacy toward eliminating 
as much root roughness as necessary in order to 
achieve a smooth root surface and gingival health. 
Pattison warns that clinicians, educators and re-
searchers may have shifted too far in the opposite 
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direction without justification, and that a greater 
focus on the root surface is again necessary for 
long-term periodontal management of disease.2

In spite of a philosophical desire for total cal-
culus removal, studies have identified several as-
pects of clinical practice limiting the clinician’s abil-
ity.1,3-6,9,14 Periodontal pocket depth has often been 
a point of discussion as researchers have found 
that a greater level of residual calculus is present 
in deeper vs. shallower pocket depths.5,18 Anatomy 
such as furcations, cementoenamel junctions and 
multi-rooted teeth can pose additional problems.3-5 
Some researchers have questioned the promise of 
total calculus removal in closed debridement,5,10,19 
or without surgical procedures.4,20 Other factors to 
consider are location of the deposit (facial/lingual 
vs. proximal),1 operator experience,4,6 inability to 
visualize the subgingival root surface1,2 and overall 
ability of practitioners to clinically detect residual 
calculus.1

Studies evaluating residual calculus post-scaling 
and root planing via tactile and visual means have 
often relied on extraction of hopeless teeth as an 
end point in their methodology.1,3-5,8,9 Sherman et 
al compared visual and tactile calculus detection 
of 101 periodontally involved teeth.1 In this study, 
tactile evaluation occurred before and after scaling 
and root planing in vivo, and at 2 re-evaluation 
appointments scheduled 1 week apart using a peri-
odontal probe as well as an explorer. After extrac-
tion, visual evaluation used a scanning electron 
microscope at 10x magnification. Both evaluations 
used a presence or absence format for calculus de-
termination. Results showed that the microscopic 
(visual) identification of calculus was always higher 
than the tactile detection.  Additionally, of the total 
number of tooth surfaces scored microscopically 
as having calculus, 77.4% were scored as calculus 
free using the explorer.

Periodontal endoscopic technology has attempt-
ed to address many of the concerns related to 
conventional calculus detection by providing a vi-
sual alternative in the clinical setting.8 The endo-
scope uses a fiber optic bundle covered by a ster-
ile sheath mounted into an instrument referred to 
as an explorer.7 The instrument tip gently pushes 
the free gingiva away during subgingival insertion.7 
The subgingival video image is then displayed on 
an adjacent monitor. Images are magnified 24 to 
48x their original size, depending on the location of 
the lens in relation to the object viewed.8 Potential 
advantages of using the endoscope have included 
real-time video viewing of the subgingival environ-
ment, high magnification of tooth structure, arti-
facts, caries, gingival attachment and sulcus wall, 

and detection of calculus on the root surface.8 Pilot 
research of this technology has indicated that clini-
cians could accurately detect subgingival calculus 
and caries on 95% of all root surfaces.8 This was 
determined by comparing findings before (via sub-
gingival endoscopic magnification) and after (via 
direct magnified vision) tooth extraction. By using 
an endoscope, clinicians were able to accurately lo-
cate calculus and caries over a wide spread tooth 
surface area.

Since calculus is conventionally detected with an 
explorer in a clinical setting, it was of interest to 
compare the use of the endoscope (visual) with an 
explorer (tactile) in degree of overall accuracy of 
detection. As a companion article to clinical effec-
tiveness of using the periodontal endoscope, Geis-
inger et al examined root surface area of residual 
calculus with and without the aid of this technology 
during scaling and root planing.6 Fifty tooth pairs of 
single-rooted teeth with a hopeless prognosis were 
used in this study. One of each pair was randomly 
assigned to either the test group, where calculus 
was visually detected with the endoscope, or a con-
trol group, where calculus was tactilely detected 
using an explorer. Following standard periodontal 
measurements, indices and scaling and root plan-
ing, these teeth were extracted and processed for 
stereomicroscope viewing and photography of indi-
vidual surfaces. An image processing program was 
then used to obtain the total root surface area of 
each tooth surface, as well as the root surface area 
still containing calculus. Results demonstrated that 
a statistically significant decrease in surface area 
of residual calculus occurred when using the endo-
scope during scaling and root planing vs. scaling 
and root planing with the explorer alone. Addition-
ally, the endoscope facilitated calculus removal in 
deeper pocket areas.

While Geisinger et al used single-rooted teeth 
to test their hypothesis,6 Michaud et al used multi-
rooted teeth.3 In the latter study, teeth were again 
randomly assigned to test or control groups (en-
doscope or no endoscope, respectively), and ex-
tracted after debridement.3 Calculus was assessed 
in terms of absence or presence after scaling and 
root planning. In this study, use of the endoscope 
resulted in significantly less calculus at interproxi-
mal sites, but not on buccal/lingual surfaces, or at 
sites with deep furcations or pocket depths. Au-
thors speculated that viewing difficult areas sub-
gingivally is one aspect of removal. The other is to 
have access at actual removal. Some subgingival 
sites are consistently difficult to access because of 
complex root anatomy.

Another approach to understanding the clinical 
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usefulness of an endoscope has been considered 
through investigation of subgingival inflammatory 
changes.13,17 Wilson et al used an endoscope to de-
termine whether or not a relationship existed be-
tween subgingival deposits and tissue inflamma-
tion.17 An endoscope was used to measure plaque 
biofilm, calculus and subgingival pocket wall in-
flammation in 26 subjects with moderate to severe 
periodontitis. Findings of this study revealed that 
the presence of subgingival inflammation was sig-
nificantly related to the presence of calculus and 
plaque together vs. calculus alone. In a companion 
study, Wilson et al used an endoscope during scal-
ing and root planing of 6 teeth cited for extrac-
tion.13 At the 6 month post-treatment extractions, 
chronic inflammation was not present upon histo-
logical biopsy.13 While subgingival calculus was not 
the primary point of inquiry, these studies indicat-
ed that inflammation is more prevalent when cal-
culus is present and that its removal in association 
to plaque attachment is an important step toward 
tissue health.13,17

Literature was not available that compared en-
doscopic and tactile calculus detection in patients 
without the use of tooth extraction as an aid in 
evaluation. Since this does not model the typical 
approach to current dental hygiene patient care, 
it was the intention of this study to use available 
calculus detection methodologies. Therefore, the 
purpose of this study was to compare the level of 
subgingival calculus detection using a periodontal 
endoscope with that of conventional tactile explor-
er in periodontitis subjects. This article addresses 
the calculus component of the study; a companion 
article addresses the periodontal outcome of using 
a periodontal endoscope.21

Methods and Materials
This study was one component of a clinical tri-

al comparing the periodontal outcomes with and 
without the use of a Perioscope™ to treat subjects 
presenting with sites of periodontitis.21 A random-
ized split mouth design was used to determine 
periodontal and calculus changes before and af-
ter scaling and root planing. The control group 
received scaling and root planing with the aid of 
the Perioscope™, while the experimental group re-
ceived the same treatment without the aid of the 
Perioscope™.

Thirty adult subjects with chronic moderate 
periodontitis were recruited from the University of 
Minnesota School of Dentistry clinics for this study. 
Based on a 2-sided paired t-test with a 0.05 level of 
significance, a sample size of 30 subjects was de-
termined to be sufficient to detect a pocket depth 

effect size of 1.0 (mean difference=1.25 mm, 
standard deviation=1.25 mm) with greater than 
90% power. For study participation, each subject 
was required to have a minimum of 4 individual 
periodontal sites of pocket depth measurement >5 
mm in 2 separate quadrants. One quadrant of each 
subject was randomized to be evaluated using tac-
tile calculus detection alone, and the other quad-
rant with tactile detection plus the Perioscope™. 
Tables of randomized pairings of possible quadrant 
combinations were used to assign quadrants. All 
subjects went through a consent process for par-
ticipation. The study received IRB approval via the 
University of Minnesota Human Research Protec-
tion Program, Code Number 0902M60301.

Instrumentation used to conduct the calculus 
detection portion of this study involved the Perio-
scope™ and the 11-12 ODU Explorer (Hu Freidy, 
Chicago, Ill). The Perioscope™ incorporated visual 
magnification and fiber optic technology so that 
the subgingival environment could be viewed. The 
11-12 ODU explorer was used as the standard tac-
tile methodology for calculus detection and as a 
means of comparison to the visual perspective of-
fered by the Perioscope™. Two dental hygiene fac-
ulty members at the University of Minnesota un-
derwent training sessions to learn the Perioscope™ 
technique. A periodontist experienced in using the 
Perioscope™ led practice sessions in appropriate 
tip selections, monitor viewing vs. direct intraoral 
vision, viewing at high magnification, and practice 
with models as well as patients. A post-training 
calibration session of 6 periodontal subjects with 
subgingival calculus determined intra- and inter-
examiner reliability using both the Perioscope™ 
and 11-12 explorer. A high percent of agreement 
within and between examiners was achieved for 
both methods of calculus detection. Percent inter-
examiner agreement or repeated tactile measures 
ranged from 96.1 to 96.7%, and 93.2 to 92.2% for 
repeated Perioscope™ measures. These were not 
significantly different, indicating consistency be-
tween examiners using these detection methods.

Once subjects were recruited into the study, 
clinical measurements of pocket depth, attach-
ment level, bleeding, gingival health and calculus 
were taken at study sites in both quadrants be-
fore treatment and at specific re-evaluation inter-
vals. In the treatment group, the level of calculus 
was assessed using the Endoscopic Calculus Index 
developed by Checchi et al.22 As an attempt to 
maintain similarities in calculus indices, a modified 
version of this index was used for tactile calculus 
detection with the ODU 11-12 explorer in both the 
treatment and control groups (Figure 1). Both cal-
culus indices were based on a 0 to 3 range in scor-
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Results

ing. After baseline measurements were obtained, 
subjects underwent full mouth scaling and root 
planning with ultrasonic and hand instruments. 
The Perioscope™ facilitated calculus removal in the 
treatment quadrant but was not used in the control 
quadrant. Subjects returned for 2 subsequent 6 to 
8 week re-evaluation appointments (visits 1 and 2) 
where re-measurement of all periodontal and cal-
culus parameters occurred. Examiners measured 
the same subjects throughout the study where 
possible.

Statistical Analysis

Baseline measures calculated were descrip-
tive in nature (mean and standard deviation). For 
the 2 successive re-evaluation visits, the average 
within-site differences were calculated for each 
patient. T-tests were used to determine whether 
there were within-subject differences between 
Perioscope™ and tactile measures, and changes 
in Perioscope™ and tactile measures between vis-
its. A p-value<0.05 was declared to be statistically 
significant. P-values were not adjusted for multiple 
comparisons. SAS V9.1.3 (SAS Institute Inc) was 
used for the analysis.

The 26 subjects completing the study presented 
with 202 Perioscope™ study sites and 162 non-
Perioscope™ study sites. The median number of 
study sites per subject was 7 (range 4 to 27 sites) 
and 5 (range 2 to 20 sites) for the Perioscope™ and 
non-Perioscope™ quadrants, respectively. Table I 
indicates subjects’ baseline periodontal measures 
in study sites for quadrants in each group. In gen-
eral, subjects had a mean quadrant pocket depth 
between 5 and 6 mm, approximately 4 mm of clini-
cal attachment loss, and generalized inflammation 
noted via the gingival index and bleeding on prob-
ing. For most of the clinical parameters, there were 
no significant differences between Perioscope™ and 
non-Perioscope™ sites, indicating that similar peri-
odontal conditions were present when using both 
types of calculus detection methodologies. How-
ever, the Perioscope™ sites tended to have higher 
gingival index scores (p=0.005).

0 = absence of calculus
1 = subgingival isolated flecks of calculus
2 = moderate explorable detectable subgingival 
calculus
3 = moderate to heavy ledge of subgingival 
calculus

Figure 1: Tactile Calculus Index*

*Modified from the Endoscopic Calculus Index

For the 3 subject visits where measurements 
were taken, reductions in calculus were detected 
at each successive appointment using both the 
Perioscope™ and tactile methods of calculus detec-
tion. The greatest reduction occurred from base-
line to visit 1, where the first re-evaluation took 
place after scaling and root planing (Table II). This 
was expected since subjects generally presented 
at baseline with moderate or heavy levels of calcu-
lus, based on the mean calculus index scores. Sig-
nificant differences in calculus detection occurred 
between the Perioscope™ and explorer at all visits 
(p<0.005). Overall, a higher level of calculus was 
consistently detected using the Perioscope™.

Table III shows the mean change in Perio-
scope™ calculus index scores between each visit. 
Again, the largest change occurred between base-
line and the first re-evaluation appointment (visit 
1; p<0.0001). While a 0.19 change on the Perio-
scope™ calculus index scale is quite small, a sta-
tistically significant level of calculus reduction was 
observed from visit 1 to visit 2 (p=0.025).

Changes in tactile calculus index scores are dem-
onstrated in Table IV for sites in both the Perio-
scope™ and non-Perioscope™ quadrants. Similar 
results occurred in these quadrants with the ex-
plorer for calculus detection. There were statisti-
cally significant differences in calculus detection 
from baseline to visit 1 (p<0.0001), but not from 
visit 1 to visit 2. In comparison to the Perioscope™ 
results (Table III), the explorer did not facilitate 
calculus detection between the 2 re-evaluation ap-
pointments.

Additional analyses were completed to allow 
comparison of the Perioscope™ and explorer cal-

PerioscopeTM

Sites
x(SD)

Non-Periscope™
Sites
x(SD)

p-value*

Pocket 
Depth 
(mm)

5.29 (0.35) 5.39 (0.53) 0.3080

Clinical At-
tachment 
Loss (mm)

3.74 (1.07) 3.88 (0.93) 0.3725

Gingival 
Index 1.88 (0.41) 1.66 (0.40) 0.0047

Bleeding 
on Probing 0.88 (0.23) 0.87 (0.31) 0.8161

Table I: Subject Mean (SD) Periodontal 
Measures in Perioscope™ and Non-Perio-
scope™ Sites (n=26)

*t-test (paired)
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Perioscope™
Calculus Index

x(SD)

Tactile 
Calculus Index

x(SD)
p-value*

Baseline 2.21 (0.52) 1.81 (0.75) 0.0046
Visit 1 0.68 (0.35) 0.25 (0.23) <0.0001
Visit 2 0.48 (0.45) 0.18 (0.22) 0.0020

*t-test

Table II: Comparison of Perioscope™ and 
Tactile Calculus Index Scores in Perio-
scope™ Sites

Perioscope™ 
Calculus Index 
Change x(SD)

p-value*

Baseline to
Visit 1 -1.53 (0.64) <0.0001

Visit 1 to Visit 2 -0.19 (0.41) 0.0248

*t-test

Table III: Changes in Perioscope™ Cal-
culus Index Scores Over Time For Perio-
scope™ Sites

culus detection in relation to pocket depth, tooth 
rootedness and tooth surface (Table V). In most 
situations, the Perioscope™ detected significantly 
more calculus than the explorer (p-values range 
from 0.0001 to 0.0465). In comparing these cal-
culus detection methods in shallow and deep pock-
ets (≤5 mm vs. ≥6 mm), the Perioscope™ allowed 
detection of a higher level of calculus than the ex-
plorer except in deeper pockets at visit 2. Addition-
ally, the Perioscope™ facilitated calculus detection 
on multi-rooted teeth more so than single-rooted 
teeth, and proximal surfaces vs. buccal/lingual 
surfaces in comparison to the explorer.

Discussion
This study compared subgingival calculus detec-

tion with 2 methodologies: the conventional ex-
plorer and PerioscopeTM subgingival visual technol-
ogy. The PerioscopeTM was found to have benefit 
over the explorer, particularly at the re-evaluation 
appointment when study examiners using the ex-
plorer did not completely locate the residual cal-
culus. The difficulty of tactile location of minute 
deposits has been previously discussed in the lit-
erature.1,2,19 Authors point out the practical impos-
sibility of exploring the entire subgingival root sur-
face area, and findings of this study support that 
contention.1,19 Visual support of locating subgingi-
val deposits facilitates their removal more so than 
explorer detection alone.

In a similar study examining the effectiveness of 
calculus detection and removal with and without a 
periodontal endoscope, Geisinger et al performed 
scaling and root planning with subsequent extrac-
tion for visual evaluation of remaining calculus.6 

Taking that aspect into consideration, the results 
of this study were similar to the Geisinger study in 
that a periodontal endoscope generally provided a 
statistically significant benefit over the explorer in 
calculus detection. In deeper pocket depths, both 
studies indicated that using an endoscope resulted 
in significantly less residual calculus than the ex-
plorer after periodontal therapy (i.e. the point of 

extraction in the Geisinger study or visit 1 in the 
current study). However, the Geisinger study found 
significant differences between the 2 detection 
methodologies for interproximal as well as buccal/
lingual sites. Significant differences for the current 
study were primarily found for interproximal sites. 
Regarding tooth rootedness, findings reported by 
Michaud et al indicated that the endoscope pro-
vided no additional benefit to the scaling and root 
planning process and calculus removal on multi-
rooted teeth specifically.3 In contrast, the Perio-
scope™ provided significant benefit on multirooted 
teeth in the current study. Overall, it appears that 
the periodontal endoscope offers a visual compo-
nent to calculus detection to minimize these vari-
ous challenges in periodontal instrumentation.

In comparison to these endoscopic clinical stud-
ies,3,6 residual calculus data was collected in vivo. 
There were no extractions of hopeless teeth to ob-
tain information about total percentages of root 
surface areas containing residual calculus. While 
the advantage could be better viewing of the en-
tire tooth, the benefit of the current study protocol 
is that it more closely follows that of periodontal 
treatment in clinical practice. However, it was in-
teresting to note the number of sites where cal-
culus was detected with the Perioscope™ but not 
with the explorer. This particular analysis offers in-
sight into visual vs. tactile senses when exploring. 
For instance, at baseline there were 188 calculus 
sites as determined with the Perioscope™, but 13 
(6.9%) of those were calculus free with the ex-
plorer. At visit 1, this comparison was 127 calculus 
sites with the Perioscope™ vs. 93 (73%) explorer 
free, and then at visit 2, 85 calculus sites with the 
Perioscope™ vs. 63 (74%) explorer free. These 
numbers speak to the difficulty of clinically deter-
mining residual calculus with the explorer alone. 
Visual and tactile methodologies together can po-
tentially reduce residual calculus that may perpet-
uate periodontal disease.

In spite of the visual support, areas of residual 
calculus remained in study sites at the 2 re-eval-
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PerioscopeTM Sites Non-Perioscope™ Sites
Tactile Calculus In-
dex Change x(SD)

p-value* Tactile Calculus In-
dex Change x(SD)

p-value*

Baseline to Visit 1 -1.55 (0.74) <0.0001 -1.43 (0.88) <0.0001
Visit 1 to Visit 2 -0.07 (0.25) 0.1687 -0.07 (0.34) 0.3252

Table IV: Changes in Tactile Calculus Index Scores Over Time For Perioscope™ and 
Non-Perioscope™ Sites

*t-test

uation visits for the PerioscopeTM group. This was 
also the case in the other endoscopic clinical stud-
ies.3,6 There were continued reductions at each 
visit, but the calculus level still did not reach total 
absence for the experimental group. Geisinger dis-
cussed possible factors related to this issue.6 There 
are varying degrees of calculus coloration when us-
ing an endoscope, and tissue inflammation, plaque 
and bleeding can impact subgingival visibility.6 For 
instance, in the present study, calculus was detect-
ed with the explorer but not with the Perioscope™ 
during approximately 5% of the total number of 
Perioscope™ measurements taken at all visits. 
Bleeding was noted about half the time in these 
situations. Additionally, examiners felt that the lev-
el of subgingival plaque often present in this popu-
lation of subjects could account for some difficulty 
in perception of calculus. Lastly, there is a learning 
curve for the operator in mastering the technique 
for best results.6 While anecdotal evidence appears 
favorable toward the use of periodontal endoscopy, 
clinical practice changes are best made on evi-
dence.2,5,23 Continued clinical research and valida-
tion of the PerioscopeTM with multiple patient types 
and clinical situations would be beneficial.

Practical aspects for clinicians to consider with en-
doscopic use are the time and cost of such technol-
ogy. Geisinger et al considered the time involved in 
scaling and root planing each study tooth with and 
without the use of the an endoscope, finding signif-
icant differences between the 2 groups.6 These au-
thors noted that this difference decreased as study 
clinicians became more comfortable and efficient 
with the endoscope.6 The present study did not in-
corporate time keeping into the clinical treatment 
of subjects. However, examiners would concur that 
initial work with the PerioscopeTM was more time-
consuming and, as the study progressed, became 
more equivalent to scaling and root planing with-
out it. Financing this type of technology may be an 
initial concern for some clinicians. The original cost 
of the DV2 PerioscopeTM system was approximately 
$15,000, which included a day of training. Used 
systems can range between $2,000 and $4,000.24 
A new prototype is currently under development 
and can be viewed at the company’s website.

Limitations of the study include:

1.	Subject selection: while subjects met the in-
clusion criteria set forth in the study, varying 
levels of periodontal disease would have been 
of clinical interest.

2.	Although the 2 calculus indices were a means 
of comparing the calculus outcomes between 
the Perioscope™ and the explorer, by virtue of 
their criteria, the indices are measuring differ-
ing concepts (visual vs. tactile). For example, 

PerioscopeTM

Calculus Index
Tactile

Calculus Index p-value*

Pocket depth (1 to 5 mm) (n=26)
Baseline
Visit 1
Visit 2

2.21 (0.54)
0.63 (0.37)
0.47 (0.43)

1.85 (0.74)
0.22 (0.23)
0.16 (0.21)

0.0188
<0.0001
0.0025

Pocket depth (6+ mm) (n=20)
Baseline
Visit 1
Visit 2

2.15 (0.74)
0.90 (0.48)
0.51 (0.64)

1.70 (0.93)
0.25 (0.37)
0.25 (0.40)

0.0245
0.0003
0.0966

Rootedness – single (n=20)
Baseline
Visit 1
Visit 2

2.03 (0.75)
0.75 (0.38)
0.37 (0.44)

1.85 (0.81)
0.26 (0.37)
0.09 (0.18)

0.2814
0.0001
0.0046

Rootedness – multiple (n=25)
Baseline
Visit 1
Visit 2

2.27 (0.53)
0.70 (0.49)
0.57 (0.51)

1.94 (0.80)
0.27 (0.34)
0.24 (0.31)

0.0229
0.0005
0.0056

Surface – buccal/lingual (n=7)
Baseline
Visit 1
Visit 2

1.98 (0.85)
0.55 (0.81)
0.33 (0.47)

1.26 (0.38)
0.26 (0.38)

0 (0)

0.0465
0.1723
0.1106

Surface – proximal (n=26)
Baseline
Visit 1
Visit 2

2.22 (0.51)
0.70 (0.35)
0.49 (0.45)

1.83 (0.77)
0.25 (0.24)
0.19 (0.22)

0.0070
<0.0001
0.0026

Table V: Comparison of the PerioscopeTM and 
Explorer Calculus Indices Based On Pocket 
Depth, Tooth Rootedness and Tooth Surface

*t-test
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Conclusion
The PerioscopeTM improved calculus detection 

over the explorer at each subject visit, indicating 
that a visual component is a positive adjunct to 
tactile evaluation of subgingival calculus. Signifi-
cantly more calculus was detected using the Perio-
scopeTM than the explorer at each visit. Addition-
ally, the PerioscopeTM facilitated calculus detection 
between the reevaluation appointments, where the 
explorer did not. Overall, the PerioscopeTM outper-
formed the explorer in residual calculus detection.

Joy B. Osborn RDH, MA, Associate Professor, 
Division of Dental Hygiene, School of Dentistry, 
University of Minnesota. Patricia A. Lenton, RDH, 
MA, Director, Oral Health Clinical Research Clinic, 
School of Dentistry, University of Minnesota. Scott 
A. Lunos, MS, Research Fellow, Biostatistical De-
sign and Analysis Center, Clinical and Translational 
Science Institute, University of Minnesota. Chris-
tine M. Blue BSDH, MS, Associate Professor and Di-
rector, Division of Dental Hygiene, School of Den-
tistry, University of Minnesota.

a score of 2 on the tactile index is virtually not 
the same as a score of 2 on the PerioscopeTM 
index. An attempt was made to correlate the 
wording so that examiners could be as consis-
tent as possible between the 2 indices.

3.	Examiner experience: training and calibra-
tion using the PerioscopeTM occurred prior to 
the study. However, some of the manipulation 
takes ongoing experience for a higher degree 
of mastery, which could have affected results.

In this study, the PerioscopeTM offered a visual ad-
vantage to facilitate calculus reduction especially 
at the re-evaluation visits. Removal of initial mod-
erate to heavy deposits did not require visual as-
sistance, although it was still of benefit. From a 
clinical practice viewpoint, using this technology 
with patients who are not responding to periodon-
tal therapy may be a primary point of intervention. 
More research is needed to know if the calculus 
reductions translate to improved periodontal out-
comes using the PerioscopeTM.
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Studies have reported that tooth-
brushes become contaminated with 
microorganisms during use, and the 
amount of these organisms increas-
es with repeated use.1-4 The micro-
organisms which survive on tooth-
brushes can be transmitted back to 
the user during subsequent brush-
ings with the potential for causing 
further infections.1,2,5,6 In one study, 
70% of toothbrushes were found 
to be heavily contaminated with 
pathogenic microorganisms after 
use.7 Most microbial contamination 
was reported to be within the tufts 
of bristles/filaments of the multi-
tufted toothbrushes tested. Bacte-
rial survival was dependent upon 
the type of bacteria (aerobic versus 
anaerobic) as well as the tooth-
brush design and bristle/filament 
type.8,9 Multi-tufted toothbrushes 
that had the anti-microbial ingredi-
ent, Triclosan, added to the heads 
were not shown to reduce residual 
contamination, but use of a denti-
frice containing Triclosan did reduce 
it significantly.10-12 Mehta et al found 
that retention of moisture and oral 
debris in the bristles, as well as the 
use of a cap on the brush, increased 
microbe survival and retention.7

While no studies to date have demonstrated 
that bacterial growth on toothbrushes can lead to 
systemic health effects, several microorganisms 
have been associated with systemic diseases.4,5 
For instance, Fusobacterium nucleatum frequently 
serves as a “bridge bacterium,” promoting plaque 
formation with other oral pathogens, especially 
between early and late colonizing bacteria in the 
oral cavity.13 It has been found in colorectal tumor 
samples and is being studied for its role in car-
cinoma, inflammatory bowel disease and early-
stage adenomatous polyp lesions, precursors of 

Microbial Contamination of Power Toothbrushes: A 
Comparison of Solid-Head Versus Hollow-Head Designs
Donna W. Morris, RDH, MEd; Millicent Goldschmidt, MS, PhD; Harris Keene, DDS; Stanley G. 
Cron, MSPH

Abstract
Purpose: Microbial contamination of manual toothbrushes relative 
to their design has been documented for decades, citing concern 
for cross contamination and self-infection with microorganisms. 
A pilot study of different power toothbrushes was conducted, to 
compare a solid-head brush to 2 hollow-head brushes for residual 
contamination with commonly occurring oral microorganisms.
Methods: Participants who met inclusion criteria were enrolled 
and brushed twice daily for 3 weeks with 1 of 3 randomly assigned 
power toothbrushes. Brush heads were vortexed and cultured us-
ing 5 appropriate media for oral microorganisms: anaerobes and 
facultative microorganisms, yeast and mold, oral streptococci and 
oral enterococci anaerobes, Porphyromonas gingivalis, and Fuso-
bacterium species. Analysis of covariance was used to compare 
the brush groups for transformed microbial counts after adjust-
ing for any demographic variables that may have confounded the 
results.
Results: The solid-head power toothbrush was found to have sig-
nificantly less microbial contamination than either of the 2 hollow-
head power toothbrushes for all the bacteria tested and less than 
1 of the hollow-head brushes for yeast and mold.
Conclusion: The solid-head power toothbrush studied had sig-
nificantly less residual microbial contamination than the 2 hollow-
head power toothbrushes after 3 weeks of twice daily brushing 
with non-antimicrobial toothpaste.
Keywords: porphyromonas gingivalis, fusobacterium species, 
candida species, streptococci, anaerobes, toothbrush
This study supports the NDHRA priority area, Clinical Dental Hy-
giene Care: Assess the use of evidence-based treatment recom-
mendations in dental hygiene practice.

Research

Introduction

colorectal cancer.14 Studies have also looked at 
this organism’s role in pre-term birth and stillbirth 
since it has been found in the amniotic fluids of 
pregnant women who have miscarried.15,16 Can-
dida species can cause mild to severe infections of 
the mouth, throat, esophagus and even the brain. 
In immunocompromised individuals, this infection 
can even be fatal.17 Streptococcus sanguis and 
Porphyromonas gingivalis have been shown to in-
duce platelet aggregation, which leads to throm-
bus formation and the potential for a heart attack 
or stroke due to an embolus.18 Quantification of 
oral bacteria has been demonstrated through the 
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use of rapid adenosine triphosphate (ATP) driven 
bioluminenscence.19

No studies were found to-date reporting on re-
sidual microbial contamination of various types of 
power toothbrushes with different head designs. 
The purpose of this in-vitro study was to compare 
the residual microbial contamination of a power 
toothbrush designed with a solid head with 2 pow-
er toothbrushes designed with hollow heads.

Methods and Materials
Approval to conduct this study was obtained 

from the Committee for the Protection of Human 
Subjects at the University of Texas Health Science 
Center at Houston. A convenience sample of 40 
subject volunteers were recruited from the dental 
clinics at the University of Texas School of Den-
tistry at Houston, were enrolled in the pilot study 
and agreed to participate by signing the consent 
form. All participants met inclusion criteria and 
were stratified by ATP scores and systematically 
assigned to brush with 1 of the 3 test power tooth-
brushes shown in Figure 1: 2 hollow-head tooth-
brushes, Sonicare® DiamondClean (H1) (Philips 
Electronics, Andover, MA) and Oral-B® Profession-
alCare Smart Series 5000 (H2) (Procter and Gam-
ble, Cincinnati, Ohio) or the solid-head toothbrush, 
Broxo® Orabrush™ (S) (Advance Response Corp, 
NY). Due to limits in laboratory resources, the 
brushes of the first 10 subjects assigned to each 
group, representing an equal distribution of brush 
types, were ultimately cultured and included in the 
final analysis resulting in a sample size of 30.

Inclusion Criteria

•	 Had received an oral prophylaxis within the 
previous 12 months, but not within the last 4 
months

•	 Had not taken a systemic antimicrobial com-
pound for the past 6 months

•	 Had not used a prescription antibacterial mouth 
rinse in the last 6 months and agreed to abstain 
from using any mouth rinses during the study

•	 Agreed to brush twice daily with 1 designated 
toothpaste

•	 Had an ATP driven bioluminescence meter 
score in the range of 800 to 1000 (CariScreen® 
Oral BioTech, Albany, Ore)

•	 Was between the ages of 25 to 70 years
•	 Had a minimum of 6 teeth in each quadrant

Protocol

Participants agreed to brush for 2 minutes, twice 
a day, for a period of 3 weeks. All subjects were 

instructed to use the assigned toothbrush with 
designated toothpaste (Crest Cavity Protection®, 
Procter and Gamble, Cincinnati, Ohio) and to re-
frain from using any other dental products, such 
as toothpastes or mouth rinses, for the study du-
ration. No further oral hygiene instructions were 
offered. Participants were also advised to contact 
the primary investigator in the event they were 
prescribed an antibiotic for a medical condition as 
this would eliminate their results from the study. 
One participant was withdrawn due the use of an 
antibiotic nasal spray. All participants were al-
lowed to keep the power brush at the end of the 
study after submitting the 1 used toothbrush head 
for testing.

Toothbrush heads were placed in numbered 
sterile tubes by the participants at the conclusion 
of 3 weeks and transported to the lab for testing. 
Participants from each brush group were tested 
independently at the beginning and end of the 3 
week brushing period using a sterile swab and an 
ATP driven bioluminescence meter (CariScreen®, 
Oral BioTech, Albany, Ore) for the purpose of 
balancing groups for oral hygiene levels. Intact 
toothbrush heads from each of the 3 brush groups 
were cultured independently after collection at set 
times to avoid cross contamination by a research 
technician blind to study design. The tubes con-
taining the brush heads were allowed to air-dry 
(250C) for 4 hours prior to processing to simulate 
regular home use. Ten ml of sterile peptone-saline 
buffer solution (1% peptone, 7.5% saline, pH 7.0) 
were added to each of these tubes which were 
thoroughly agitated for 2 minutes at high speed 
using a Vortex mixer (Troemner-Henery, Thoro-
fare, NJ). Serial 10-fold dilutions were made in 
PBS and specimens were plated and incubated in 

Figure 1: Power Toothbrush Heads

Sonicare® DiamondClean, Oral-B® ProfessionalCare 
Smart Series 5000 and Broxo®Orabrush™
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Brewer jars at appropriate temperatures and at-
mospheres (AnaeroGen Saachets: Fishe-Thermo 
Scientific that lower oxygen content to no less 
than 1% within 30 minutes and add 7 to 9% CO2) 
on 5 different solid microbiological medium:

•	 Brain Heart Infusion agar (Difco, Becton Dick-
inson and Co., Sparks, MD), a general, non-
selective microbial medium for anaerobes and 
facultative microorganisms (A/FA); 

•	 Yeast Mold agar (Difco, Becton Dickinson and 
Co., Sparks, MD), a selective medium for yeast 
and mold (Y/M)

•	 Mitis-Salivarius agar (Difco, Becton Dickinson 
and Co., Sparks, MD), a selective medium for 
oral anaerobic streptococci and oral entero-
cocci anaerobes (S/EC)

•	 PGING AS 6422 (Anaerobe systems, INC, Mor-
gan Hill, Cali) a selective medium for Porphy-
romonas gingivalis (PGING)

•	 FSA AS 6427 (Anaerobe Systems, Inc, Morgan 
Hill, Cali), a selective medium for anaerobic 
Fusobacterium species. (Fuso)

Because a general count was desired, a selective 
media was chosen for fastidious anaerobes. Media 
were checked for quality control with the desig-
nated microorganisms. If deemed necessary, 0.1 
ml was plated directly from the specimen tubes for 
PGING and aerobes. Petri plates were appropri-
ately incubated until colonies were large enough 
to be easily counted. All bacterial media were 
incubated at 350C and the yeast/mold media at 
300C. Plates containing 100 to 300 colony form-
ing units (CFU) were selected for counting. Values 
of 0 for the microbial counts were converted to 
1 prior to log10 transformation. This resulted in 
transformed values of 0 for those with no recover-
able colonies. On occasion, Gram-stained slides 
of organisms from colonies were observed. After 
use, all experimental materials were disposed of 
according to the University Infection Control pol-
icy.

Statistical Analysis. Prior to statistical analysis, 
total microbial counts (in the 10 ml specimen) 
were converted to log10 to approximate a normal 
distribution for the data. Descriptive statistics in 
the form of means and standard deviations were 
calculated for the transformed data. Comparisons 
of the 3 brush groups for demographic charac-
teristics were conducted with one-way analysis 
of variance (ANOVA) for continuous variables and 
Fisher’s exact test for categorical variables. Anal-
ysis of covariance was used to compare the brush 
groups for transformed microbial counts after ad-
justing for any demographic variables that may 
confound the results.

Discussion

Results
Comparisons of the 3 groups by age and base-

line ATP measure using ANOVA, as shown in Table 
I, indicated that there were no significant differ-
ences between the groups with regard to age and 
baseline ATP measure (p=0.78 and 0.74, respec-
tively). Group comparisons by gender and race 
using Fisher’s Exact Test found there was no sig-
nificant difference by gender (p=0.66), but there 
was a significant difference between groups by 
race (p=0.045). Because of this, further between 
groups comparisons included race as an indepen-
dent variable to account for its possible effect as 
a confounder.

Table II shows group means and standard de-
viations (in log10) for the microorganisms studied 
in the 3 brush groups (10 brushes each). Mean 
microbial counts were lower in the S group than in 
the H1 or H2 groups in 9 out of 10 comparisons. 
Microbial levels were higher in the H2 group than 
in the H1 group in 4 out of 5 comparisons.

Table III shows results of a statistical compari-
son of the 3 brush head groups for each of the 5 
microbial groups. Counts in the S group were sig-
nificantly lower than in the 2 H groups in 8 out of 
10 comparisons (p<0.05). The mean value for the 
Y/M microbe group was significantly lower for the 
H1 brush group than in the H2 and S groups. The 
findings are as follows:

•	 A/FA: Group S significantly lower than H1(13x) 
and H2 (115x)

•	 S/EC: Group S was significantly lower than H1 
(48x) and H2(138x)

•	 Fuso: Group S was significantly lower than H1 
(3162x) and H2 (550x)

•	 PGING: Group S was significantly lower than 
H2 (50x)

•	 YM: all 3 groups were significantly different 
from each other, with H1 the lowest, S in the 
middle, and H2 the highest

Data are reported as the total number of microor-
ganisms found in the initial 10 ml tube containing 
the toothbrush head after vortexing. Statistical 
significance was set at p<0.05 for the intergroup 
comparisons.

The results of the study indicate that the solid-
head power brush had fewer residual microorgan-
isms in general than the brushes with hollow heads. 
Perhaps the hollow heads provided more surface 
area for the microorganisms to form biofilms. Less 
microbial growth on the solid-head power tooth-
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Age/Sex/Race SONICARE (H1) ORAL B (H2) BROXO (S)
Mean Age (SD) 41.64 (8.98) 38.85 (11.07) 41.62 (14.61)
Mean ATP (SD) 3,855.79 (2515.07) 3,111.77 (3121.70) 3,241.77 (2421.03)
Female (%) 12 (85.71) 10 (76.92) 12 (92.31)
Male (%) 2 (14.29) 3 (23.08) 1 (7.69)
Asian (%) 1 (7.14) 2 (15.38) 2 (15.38)
African-American (%) 6 (42.86) 3 (23.08) 3 (23.08)
Other (%) 1 (7.14) 0 (0.00) 0 (0.00)
Hispanic (%) 2 (14.29) 6 (46.15) 0 (0.00)
White (%) 4 (28.57) 2 (15.38) 8 (61.54)

Table I: Demographic Group Comparisons For Mean Age, ATP, Sex And Race

Brush Group Microbe* n Mean Standard Deviation

Sonicare (H1)

A/F 
S/EC 
Fuso 

PGING 
Y/M

10 
10 
10 
10 
10

8.11 
7.45 
5.28 
5.70 
2.60

0.60 
0.71 
2.22 
2.22 
2.61

Oral B (H2)

A/F 
S/EC 
Fuso 

PGING 
Y/M

10 
10 
10 
10 
10

9.06 
7.91 
4.52 
6.22 
8.52

1.06 
1.36 
1.83 
1.58 
0.73

Broxo (S)

A/F 
S/EC 
Fuso 

PGING 
Y/M

10 
10 
10 
10 
10

7.00 
5.77 
1.78 
4.52 
4.11

0.97 
1.40 
2.13 
1.12 
1.03

Table II: Group Means and Standard Deviations (Log10) For Microbial Counts

*A/F=Anaerobes and Facultative microbes
S/EC=Streptococci and Enterococci
Fuso=Fusobacterium species
PGING=Porphyromonas Gingivalis
Y/M=Yeast/Mold

brush could offer a simple solution to the residual 
microbial contamination problem cited in previous 
studies.7-9 This information could be especially im-
portant for immunosuppressed patients who are 
extremely vulnerable to pathogenic microorgan-
isms such as Fusobacterium nucleatum that have 
been shown to contaminate toothbrushes.13

Additionally, even though the results did not in-
dicate a statistically significant difference between 
H1 and S with regard to Porphyromonas gingivalis 
levels (p=0.051, reflected in the 95% confidence 
interval, -0.004, 3.47, where 0 is contained within 
the interval), the data indicate a “borderline sig-
nificance” with a trend for S to be lower than H1 
for Porphyromonas gingivalis.

The limitations of this study include the fact 
that the convenience sample size was small, par-
ticipant compliance may have been an issue and 
toothbrush head design factors could have had ef-
fects on the outcomes as stated in previous stud-
ies.8,9 Participants were advised and given written 
instructions to avoid the use of other dental prod-
ucts and to brush twice a day, but as with most 
clinical studies, compliance could only be moni-
tored through self-reports. The toothbrush head 
design factors which could have contributed to the 
results may have included the overall number of 
filaments and number per tuft, the filament con-
struction and material, the size of the head, the 
storage of the toothbrush and the use of a cap on 
the brush after brushing.  Another factor may have 
been the total plaque actually removed by each 
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Table III: Statistical Comparison of Microbial Counts For the 3 Toothbrush Heads In 
Each of the 5 Microbial Groups

Microbe Brush Group Compari-
son* p–Value 95% CI For Mean Differ-

ence (Log10)

Anaerobes and Faculta-
tive microbes

H1 vs. S 
H2 vs. S 
H1 vs.H2

0.014 
0.001 
0.097

0.27, 2.16 
0.96, 2.98 
-1.66, 0.15

Streptococci/Enterococci
H1 vs. S 
H2 vs. S 
H1 vs. H2

0.011 
0.003 
0.454

0.44, 3.07 
0.81, 3.62 
-1.72, 0.79

Fusobacterium species
H1 vs. S 
H2 vs. S 
H1 vs. H2

0.001 
0.009 
0.447

1.54, 5.23 
0.75, 4.70 
-1.11, 2.43

Porphyromonas Gingi-
valis

H1 vs. S 
H2 vs. S 
H1 vs. H2

0.051 
0.007 
0.254

-0.004, 3.47 
0.81, 4.53 
-2.60, 0.72

Yeast/Mold
H1 vs. S 
H2 vs. S 
H1 vs. H2

0.015 
<0.0001 
<0.0001

-3.70, -0.44 
2.59, 6.09 

-7.97, -4.84

*H1: Sonicare
H2: Oral B
S: Broxo

Conclusion
The solid-head power toothbrush studied had 

significantly less residual microbial contamination 
than the 2 hollow-head power toothbrushes after 
3 weeks of bi-daily brushing with non-antimicro-
bial toothpaste.
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The use of social media and so-
cial networking sites has become 
increasingly common by the current 
generation of students.1 Social me-
dia is commonly defined as “web-
based services that allow individuals 
to construct a public or semi-public 
profile and articulate a list of other 
users with whom they share a con-
nection and view their list of connec-
tions within the system.”2 Colleges 
and universities are using interactive 
media and social networking sites 
to advertise to, engage and recruit 
students.3,4 Higher education institu-
tions use multiple types of interac-
tive media including blogs, Linke-
dIn, Flickr, Twitter and Facebook to 
interact with students. These forms 
of communication are used by col-
leges and universities because of 
their ease of use and instant impact 
on students.1,3

At the same time, more employ-
ers are using social networking sites 
to screen potential candidates for 
employment, searching for unethi-
cal or questionable conduct on so-
cial media sites to further evaluate 
applicants beyond their professional 
qualifications. Career Builder reports 
that in 2009, 45% of employers are 
screening potential candidates using 
social networking sites.5 Based on 
the limited research available, the 
same trend is happening in educa-
tion as colleges and universities are 
using the Internet and social net-
working sites as a screening tool. 
More prospective candidates and 
students are being evaluated on 
their digital footprint in addition to 
traditional criteria. Since many pro-
fessional programs consider experi-
ence, character and professionalism 

The Use of Social Media in Dental Hygiene 
Programs: A Survey of Program Directors
Rachel K Henry RDH, MS; Jennifer A Pieren RDH, MS

Abstract
Purpose: The use of social media and social networking sites 
has become increasingly common by the current generation of 
students. Colleges and universities are using social media and 
social networking sites to advertise, engage and recruit pro-
spective students. The purpose of this study was to evaluate 
how social media is being used in dental hygiene program ad-
missions and policy.
Methods: Researchers developed a survey instrument investi-
gating the use of social media. The survey included questions 
about demographic information, personal use of social media, 
program use of social media, social media use in admissions 
and social media policies. An email was sent to 321 dental hy-
giene program directors asking them to complete the survey. All 
participants were provided 4 weeks to complete the survey, and 
2 reminder emails were sent.
Results: A total of 155 responses were received (48.3% re-
sponse rate). While 84% of respondents indicated their pro-
gram had a web page, only 20% had an official Facebook page 
for the program and 2% had a Twitter page. Thirty-five percent 
had a program policy specifically addressing the use of social 
media and 31% indicated that their university or institution had 
a policy. Only 4% of programs evaluate a potential student’s In-
ternet presence, mostly by searching on Facebook. Statistically 
significant differences (p≤0.05) were noted between those re-
spondents with more personal social media accounts and those 
with fewer accounts, as those with more accounts were more 
likely to evaluate a potential student’s Internet presence. Open 
ended responses included concern about social media issues, 
but some uncertainty on how to handle social media in the pro-
gram. The concern for social media and professionalism was 
evident and more research and discussion in this area is war-
ranted.
Conclusion: Social media is currently being used in a variety 
of ways in dental hygiene programs, but not in the area of ad-
missions. There is some uncertainty about the role social media 
should play in a professional environment.
Keywords: social media, technology, policy, professionalism, 
admissions
This study supports the NDHRA priority area, Professional Ed-
ucation and Development: Evaluate the extent to which cur-
rent dental hygiene curricula prepare dental hygienists to meet 
the increasingly complex oral health needs of the public.

Research

Introduction



244	 The Journal of Dental Hygiene	 Vol. 88 • No. 4 • August 2014

as part of the admissions process, professional 
schools are seeing an even greater incidence of 
this type of review. Some schools are even reject-
ing otherwise qualified applicants based on social 
media content.3,6-9

A longitudinal study reports that in 2007 and 
2008, universities were using social media and the 
Internet to research potential students.3 A 2011 
survey of general college admissions officers iden-
tifies an increase in the amount of social media 
used in the admissions process, as general college 
admissions officers report using social media 24% 
of the time when evaluating potential applicants.6 
Professional schools report even more use, with 
business schools researching applicants online 27% 
of the time and law schools using Google to search 
applicants 41% of the time and looking at 37% of 
applicants’ Facebook profiles.7-9 These surveys re-
port that these numbers have increased during the 
period they have been tracking this data.10

As college admissions and professional programs 
are increasingly using the Internet and social net-
working sites in the admissions process, little re-
search has been completed regarding the impact 
of social media in dental professional schools.11 Al-
though a 2012 article in the Journal of Dental Edu-
cation called for robust research and action in the 
area of social media “based on the lack of profes-
sional discourse in the dental education literature 
regarding the use of social media…,” a literature 
search of Pubmed revealed only 1 article discuss-
ing using social media in dental hygiene program 
recruitment.4

Dental educators are charged with making stu-
dents competent in professionalism and ethics per 
the Commission on Dental Accreditation standards, 
and as ethical dilemmas arise through the increas-
ing use of social media, it is important to under-
stand how social media in used in dental hygiene 
admissions.12 The purpose of this study was to de-
termine how social media is used in dental hygiene 
program admissions and policy.

Methods and Materials

Results

A descriptive survey research design was em-
ployed, and the 27 question survey contained mul-
tiple choice and open-ended questions related to 
the use of social media in the admissions process 
and social media policies within the program. Valid-
ity and readability were established through a peer 
review by a panel of 6 faculty. The panel received 
access to the online survey and reported any prob-
lems, confusion or clarification of the questions to 
the researchers. The survey was modified related 

to those recommendations. The research protocol 
was submitted to the Institutional Review Board at 
The Ohio State University and approved with ex-
empt status. 

The sample population included dental hygiene 
directors of all accredited entry level dental hy-
giene programs in the U.S. listed on the American 
Dental Hygienists’ Association website. A total of 
321 email addresses were used. Researchers sent 
an initial email to program directors with a cover 
letter and a link to the electronic survey. Qualtrics 
software (Provo, Utah) was used to administer the 
survey. Reminder emails were sent to all program 
directors 1 week after the initial email and again 
2 weeks after the initial email. Respondents had 4 
weeks to respond to the survey. All answers were 
submitted confidentially and identifying data were 
removed prior to analysis. An exploratory analysis 
including measures of central tendencies, descrip-
tive frequencies, t-tests, Chi-squared tests and cor-
relations examining different group variables were 
completed using SPSS 20 (Chicago, Ill). Qualitative 
data was summarized and reported.

A total of 155 surveys were completed, with a 
response rate of 48.3%. Since not all respondents 
answered every question, the number of responses 
to each question varies. Demographic information 
about survey respondents were collected (Table I). 
Demographic information about the programs the 
survey respondents represent were also collected 
(Table II).

Admissions

Most survey respondents (n=101, 70.6%) re-
ported being very involved in the program’s ad-
mission process. Most commonly, respondents re-
ported that the GPA of pre-requisite courses was 
used as criteria for evaluating applicants to the 
program (n=102, 67.1%). Ninety-eight programs 
(64.5%) also use overall GPA and science GPA in 
admission criteria. Other criteria were also report-
ed, including standardized test scores, interviews, 
personal statements, references and other criteria 
(Table III). Only a small number of programs (n=6, 
4.2%) evaluate a potential student’s Internet pres-
ence. Of the 6 respondents that indicated this, all 
of them use social networking sites to evaluate 
Internet presence. In addition to social network-
ing sites, 3 use Google or other search engines. 
Of these respondents, 4 indicated that the infor-
mation found on social networking sites has some 
influence on admissions decisions. Statistically sig-
nificant differences (p≤0.05) were noted between 
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n (%)
Age

25 to 34
35 to 44
45 to 54
55 to 64
65 or over

1 (0.7%)
16 (10.5%)
61 (40.1%)
66 (43.4%)
8 (5.3%)

Gender
Male
Female

12 (8.0%)
138 (92.0%)

Years as Program Director
0 to 5 years
5 to 10 years
Greater than 10 years

60 (39.5%)
42 (27.6%)
50 (32.9%)

Personal social media accounts
Facebook
MySpace
LinkedIn
Twitter
Google+
Professional Blog
Personal Blog
Other
None

110 (72.4%)
4 (2.6%)
66 (43.4%)
17 (11.2%)
16 (10.5%)
3 (2.0%)
4 (2.6%)
1 (0.7%)
30 (19.7%) 

Table I: Demographics of Survey Respondents

n (%)
Degree awarded

Certificate/Diploma
Associate Degree
Bachelor Degree
Master Degree

6 (3.9%)
120 (79.0%)
35 (23.0%)
16 (10.5%) 

Type of institution
Community College
4-year college or university
Technical college
Other 

92 (60.9%)
40 (26.5%)
9 (6.0%)
10 (6.6%)

College or University has a DDS or DMD program
Yes
No

19 (12.6%)
131 (87.3%) 

Type of Admissions
Competitive
Non-competitive 
Other

128 (84.8%)
22 (14.6%)
1 (0.66%) 

Program social media 
Web page
Official Facebook Page
Unofficial Facebook Page
Official Twitter Page
Unofficial Twitter Page
Other official social media page
Other Unofficial social media page
No social media page

128 (84.2%)
30 (19.7%)
32 (21.0%)
4 (2.6%)
0 (0%)
14 (9.2%)
1 (0.66%)
31 (20.4%)

Table II: Demographics of Dental Hygiene 
Programs

those respondents with more personal social media 
accounts and those with fewer accounts, as those 
with more accounts were more likely to evaluate a 
potential student’s Internet presence. Of those re-
spondents that do not evaluate Internet presence 
in applicants, most are not considering adding this 
to admissions criteria (n=79, 57.2%). Others are 
considering it (n=54, 39.1%) and a small number 
(n=5, 3.6%) plan to implement this in the future.

Policy

Most respondents indicated that their program 
has a code of conduct or professionalism policy for 
students (n=146, 96.7%), while only 55 (36.2%) 
have a policy that specifically addresses the use of 
social media (Table IV). Of those respondents that 
indicated they do not have a policy specifically ad-
dressing the use of social media, over half (n=53, 
55.8%) indicated that they are considering imple-
menting a policy that will address social media use. 

An open-ended question asking about the so-
cial media policy revealed various answers. Fifteen 
respondents had a clear policy in place, 11 were 
drafting a policy at the time of the survey, 2 indi-
cated they had nothing official and 1 identified that 
the code of conduct covers this area.

Respondents were also asked about university or 
institutional policies related to social media. Forty-

eight (32.4%) responded that their university or 
institution has a social media policy, with 54.2% 
(n=26) of these respondents indicating that they 
also had a social media policy specific to the den-
tal hygiene program in addition to the general uni-
versity or institution social media policy. Of these 
affirmative responses, 52.1% (n=25) were com-
munity colleges, 25.0% (n=12) were four-year col-
leges or universities, and 22.9% (n=11) described 
themselves as other. The remainder indicated that 
they do not have one or do not know of one (Ta-
ble IV). An open-ended question asking about the 
social media policy of the university or institution 
revealed somewhat similar results to the previous 
open-ended question about the policy. Nine had a 
clear policy in place, 1 was drafting a policy, 1 in-
dicated the professionalism code for students cov-
ered this area and 1 was not sure of the contents 
of the policy.

Violations of a social media policy or violations 
of other policies through social media were also re-
ported. Most often violations were committed by 
students and were in the area of unprofessional 
comments to or about the school, faculty, staff or 
other students (Table V). The violation classified as 
“other” indicated academic dishonesty to describe 
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Discussion
Admission

Only 4.2% (n=6) of dental hygiene programs 
reported using a potential student’s Internet pres-
ence as criteria for admission. When researching 
a student’s internet presence, all 6 used a social 
networking site, and 3 additionally used Google or 

n (%)
Professionali{m policy or code of conduct (n=151)

Yes
No

146 (96.7%)
5 (3.3%)

Program policy addressing social media (n=152)
Yes
No
I don’t know

55 (36.2%) 
96 (63.2%)
1 (0.7%)

University or institutional social media policy (n=148)
Yes
No 
I don’t know

48 (32.4%)
46 (31.1%)
54 (36.5%)

Table IV: Reported Policy Information

the violation. Of the 6 reported faculty violations, 
83.3% (n=5) occurred at community colleges, and 
the other one occurred at an institution which de-
scribed itself as other. Of the respondents report-
ing student violations, 12 (54.6%) were commu-
nity colleges, 5 (22.7%) were four-year colleges or 
universities, and 5 (22.7%) described themselves 
as other types of institutions.

Finally, an open-ended question let respondents 
provide any other comments about the topic of so-
cial media in dental hygiene programs and admis-
sions. These comments were varied and particu-
lar themes were difficult to find. Most commonly, 
respondents wrote about negative feelings or bad 
experiences related to social media. Four respon-
dents indicated that they address the issue once 
students are admitted to the program, while 2 in-
dicated that they talk about social media presence 
during the interview process. Two respondents felt 
that the code of conduct in their program address-
es the issue of social media professionalism. Three 
respondents commented that their institution has 
restrictions related to the use of social media and 
therefore they cannot make decisions related to 
this area. Three respondents indicated that they 
are struggling with this issue and are in the pro-
cess of addressing it in various ways. Three more 
indicated they had no interest in social media and 
its use in admissions and within a dental hygiene 
program.

n (%)
Overall GPA 98 (64.5%)
Science GPA 98 (64.5%)
GPA of pre-requisite 
courses 102 (67.1%)

Standardired test scores 76 (50.0%)
Interviews 45(29.6%) 
Personal Statement/Es-
say 40 (26.3%)

References 30 (19.7%)
Other 30 (19.7%)

Table III: Reported Admission Criteria

another search engine. Dental hygiene does not 
utilize social networking sites in the admissions 
process as much as undergraduate admissions, 
where 24% of colleges report using it.6 This is also 
less than in other professional fields such as busi-
ness, law and graduate programs.7-10 This differ-
ence could be a unique characteristic of health pro-
fession admissions, as a literature review yielded 
no results for the use of social media in admissions 
in any health-related field. With the increased use 
of social media in the admissions process in other 
fields,10 it is interesting to note that most dental 
hygiene program directors (57.2%) are not con-
sidering adding an Internet presence critique to 
their evaluation for admission. It should be not-
ed that some (39.1%) are considering it, and an 
even smaller group (3.6%) plan to implement it 
in the future. It is not likely that unfamiliarity with 
social networking sites is the reason for the low 
use of social media sites, as 72.4% of respondents 
reported having a personal Facebook account. In 
contrast, only 19.7% of programs reported having 
an official Facebook page for their program. This 
data seems to imply that dental hygiene programs 
are struggling with moving social networking into a 
professional environment.

The role of social networking in the admissions 
process is also subject to legal and ethical consider-
ations. There is an increasing body of case law and 
literature related to employment applicant evalua-
tion through social networking sites, but little re-
lated to the use of social media in admission of 
students.13 This uncertainty about how to properly 
use social media in the admissions process creates 
a barrier to implementing this type of evaluation 
in a dental hygiene program. Further research and 
discussion should explore the legal and ethical is-
sues of using social media in admissions and best 
practices on implementing it as part of admission 
criteria.
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Description of Violation Faculty Student
HIPAA/Patient Privacy Violations 0 4
Personal conduct issues (i.e. vulgar language, inap-
propriate photographs) 1 12

Unprofessional comments to or about the school, 
faculty, staff, or other students 5 13

Illegal activity (i.e. underage drinking, drug abuse) 0 2
Discriminatory remarks (i.e. racism, sexism) 0 1
Other 0 1

Table V: Number of Violations of Social Media Policy or Other Policies Through Social 
Media

Policies

Fifty-five respondents (36.2%) indicated they 
have a policy that specifically addresses the use of 
social media. This is a much higher amount than a 
2010 study conducted by Kind et al that found only 
10.2% of medical schools had a policy that specifi-
cally addressed social media.14 The time difference 
in data collection may be the reason for such a 
large difference, as these studies were conducted 2 
years apart. Another difference may be attributed 
to the way data was collected. In our study, the 
presence of a policy addressing social media was 
reported by the program directors; conversely in 
Kind’s study the presence of a policy related to so-
cial media was determined by searching the medi-
cal school’s webpage.14 The data in Kind’s study 
may have left out schools that had these policies 
but did not publish them on their webpage.

Even though only 36.2% of programs reported 
having a social media policy, 39 incidents of vio-
lating any policy through the use of social media 
was reported. Not surprisingly, a majority of the 
violations were by students, but there were also 
6 reports of faculty violating policies through the 
use of social media. Most of the violations related 
to unprofessional comments about the school, fac-
ulty, staff or other students, and the second most 
common violation involved personal conduct is-
sues. Patient privacy violations were reported 4 
times. This data related to violations makes it clear 
that there is a need to have a discussion about the 
proper use of social media in a professional en-
vironment in dental hygiene programs. Over half 
of those who currently did not have a policy are 
considering implementing one. This is promising 
to see, as allied health education has experienced 
litigation that has sided both for students and for 
institutions. But one thing is clear - a well written 
policy and following due process are essential.15-17 
Creating a social media policy that meets profes-
sional and legal standards can be a challenging 

process and case law and the literature have not 
examined this topic to its full extent. A study by 
Williams et al concluded that the implementation 
of a social media policy had a significant positive 
effect on pharmacy student Facebook pages.18 Fu-
ture research should include looking at the effect 
a social media policy has on dental hygiene and 
dental student’s use of social media.

While implementing proper policies is important, 
it is not the sole solution or strategy to address 
the issue of social media professionalism. Incorpo-
rating social media and digital professionalism into 
existing ethics and professionalism curriculum is 
an important step in raising the awareness of using 
this medium as a dental hygienist. A 2006 study 
by Kacerik et al showed that a mean of 20 hours of 
didactic instruction covers ethics in dental hygiene 
programs.19 It is essential to begin to incorporate 
social media professionalism into the ethics and 
professionalism discussions and content that al-
ready exist in dental hygiene education. Future re-
search should look at setting standard content and 
evaluating outcomes of incorporating social media 
professionalism into the curriculum.

With a 48.3% response rate, a limitation of this 
study is that it is unclear as to how the non-respon-
dents are utilizing social media within their dental 
hygiene programs. Along with the response rate, 
this study is also limited in that it only addressed 
dental hygiene programs. It did not address den-
tal, dental assisting or dental laboratory programs. 
Further investigation into these areas is necessary 
to provide a consistent message of social media 
professionalism across the entire dental team. 
Another limitation is that only a small number of 
respondents use social media in the admissions 
process, so comparative analyses were not fruit-
ful. The final limitation surrounds the self-reported 
nature of this study. Program directors were asked 
to report the status of their policy and admissions 
procedures and violations of these policies. With all 
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Conclusion
The results of this study indicate that some 

dental hygiene programs are utilizing social me-
dia through Facebook and Twitter pages. There are 

self-reported data the validity and accuracy must 
always be questioned. Self-reports are potentially 
unreliable because participants may not always re-
port their actual occurrences or may be estimat-
ing to the best of their knowledge. Future research 
should focus on policy guidance, curriculum inte-
gration and the effectiveness of both policy and 
curriculum initiatives. Other investigation should 
be done on how dental hygiene students utilize so-
cial media related to their education.

very few dental hygiene programs that evaluate ap-
plicants by evaluating social media sites. Thirty-six 
percent of dental hygiene programs have a policy 
specifically addressing social media and programs 
report that faculty and students have violated oth-
er policies through the use of social media. There 
is some uncertainty about the role social media 
should play in a professional environment. Further 
research and discussion should enhance the role 
social media should play in professional education.

Rachel K. Henry RDH, MS, Assistant professor, 
Division of Dental Hygiene, College of Dentistry, 
The Ohio State University. Jennifer A. Pieren, RDH, 
MS, faculty member, Dr. Madeleine Haggerty Den-
tal Hygiene Program at Youngstown State Univer-
sity.
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According to the U.S. Census 
Bureau, the older adult population 
is increasing dramatically, with re-
searchers expecting the population 
of U.S. residents ≥65 years old to 
increase from 40 million in 2010 to 
89 million by 2050, with the popula-
tion ≥85 years old expected to triple 
from 5.8 million to 19 million during 
the same time period.1 Projections 
indicate 1 in 5 U.S. residents will 
be 65 or older by 2050, compared 
with 13% today.1 Demographic data 
in Illinois mirrors national data, with 
13% of the 12.9 million Illinois resi-
dents aged 65 and older in 2010.2,3 
Surveillance is an integral part of the 
planning and implementation pro-
cess for public health intervention;4 
therefore, data is needed as an as-
sessment for this rapidly increasing 
population in all areas of health, not 
the least of which is oral health.

Identifying the needs of the older 
adult population, and obtaining a vi-
able database depicting these needs, 
can help evaluate the current level 
of and need for oral health services 
in this population and guide public 
health policy. The oral health report 
issued in 2000 by the Surgeon Gen-
eral contained a call for continued 
research among older Americans 
and the various oral health issues af-
fecting them.5 At the National Coali-
tion Consensus Conference on Oral Health of Vul-
nerable Older Adults and Persons with Disabilities,6 

the American Dental Association recommended to 
promote continued research on oral health issues 
of older adults, as well as the widespread use of 
surveillance tools like the Association of State Ter-
ritorial Dental Directors (ASTDD) Basic Screening 
Survey (BSS) for Older Adults.7

Smiles Over Time: An Older Adult Oral Health 
Survey in Illinois
Sherri M. Lukes, RDH, MS, FAADH; Julie A. Janssen, RDH, MA; Kathleen K. Thacker, RDH, 
MPH; Sangeeta Wadhawan, DDS, MPH

Abstract
Purpose: The purpose of the project was to identify the oral 
health status and needs of the older adult population ≥60 
years old in Illinois for policy decisions and to help identify 
possible need for oral health interventions. No baseline data 
has previously been collected on this population in Illinois.
Methods: A public/private collaboration was formed, which 
included the Illinois Department of Public Health, the IFLOSS 
Coalition and dental and dental hygiene schools in Illinois. The 
screening tool was developed based on methods outlined by 
Association of State and Territorial Dental Directors for Basic 
Screening Surveys. Questionnaires and in-mouth screenings 
were conducted at selected sites statewide. Data was collected 
by dental and dental hygiene students and faculty at onsite 
clinics and community outreach sites.
Results: A total of 437 seniors were screened statewide. Of 
this population, 81% had no dental insurance, 13% were eden-
tulous and 58% claimed to have had a dental visit in the last 
year.A total of 26% rated their oral health as fair or poor, while 
29% had untreated caries. Suspicious oral lesions were pres-
ent in 14% (n=308 for the oral lesions indicator), 19% needed 
immediate dental care and 41% required referral.
Conclusion: This study revealed that surveillance can be ac-
complished by the collaboration among entities with focus on 
a specific population. Additional surveillance efforts are war-
ranted among older adults in Illinois in an effort to plan and 
to implement appropriate interventions for addressing the oral 
health needs of this population.
Keywords: older adults, oral health, Basic Screening Survey
This study supports the NDHRA priority area, Health Pro-
motion/Disease Prevention: Validate and test assessment 
instruments/strategies/mechanisms that increase health pro-
motion and disease prevention among diverse populations.

Research

Introduction

Developing policies and procedures to ensure 
states engage in appropriate programming for older 
adults depends upon assessment data to serve as a 
baseline. Since 2002, Illinois has been developing 
their Oral Health Surveillance System (IOHSS),8 
modeled after the National Oral Health Surveillance 
System.9 Data was gathered on workforce, decay, 
sealants, oral cancer and other indicators for the 
state. However, no oral health surveillance data 
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were gathered for the older adult population. In 
2007, Illinois updated an earlier version of its oral 
health plan to be used as a “roadmap” for future 
programming in the state.10 Several of the policy 
goals, recommendations and strategies specifying 
the older adult population as an underserved group 
needing specific oral health interventions were ref-
erenced in both the Illinois 2007 Oral Health Plan8 
and the updated 2012 recently published. Baseline 
oral health data collection is a necessity for older 
adults throughout Illinois in order to plan and de-
velop these interventions.

In response to the need to determine a base-
line for the senior population, the Illinois Depart-
ment of Public Health (IDPH), Division of Oral 
Health (DOH), partnered with IFLOSS (Statewide 
Oral Health Coalition) and the Illinois dental and 
dental hygiene schools to compile oral health data 
on its older adult population. This collaboration de-
veloped Smiles Over Time (SOT) 2009-2010, an 
oral health basic screening survey targeting the 60 
years and older population in Illinois. Due to the 
absence of statewide dental programs addressing 
this population, this survey was the first step in 
identifying the oral health status and needs of old-
er adults in Illinois. These data will provide a snap-
shot of the challenges and opportunities existing in 
this population and the ability to track oral health 
trends for those 60 years of age and older. The as-
sessment report can be used to educate decision 
makers about oral health needs for senior constitu-
encies, develop policies, plan interventions, lever-
age resources and implement effective actions.

Methods and Materials
A letter from the IDPH, DOH was sent to the 

deans, program directors and the community 
health faculty of the 2 dental and 13 dental hy-
giene schools in Illinois, inviting them to participate 
in the surveillance project as a service learning ex-
perience in dental public health. The DOH regional 
oral health consultants followed up with phone calls 
to schools to answer questions and to verify par-
ticipation. Many of the dental and dental hygiene 
schools have established ongoing outreach pro-
grams and visit local centers to provide screenings 
for older adults. The DOH embraced this opportu-
nity to standardize the outreach efforts by the edu-
cational institutions. All participation of the schools 
was voluntary. Institutional Review Board approval 
to conduct the screenings and compile the data was 
secured at the state and the educational institution 
levels.

The SOT survey instrument was based on the 
methods outlined in the ASTDD 1999 publication 

Basic Screening Surveys: An Approach to Monitor-
ing Community Oral Health.7 A team consisting of 
an epidemiologist, IDPH staff and 1 dental faculty 
developed the screening form for data collection. 
This form included a questionnaire and an in-mouth 
screening. The screening form and protocol were 
sent to all participating schools. Training for all fac-
ulty members was accomplished through telephone 
conferences, and then faculty trained their respec-
tive dental and dental hygiene students in basic 
screening survey protocol.

Each school was allowed to target and select 
their own older adult service site(s) for survey im-
plementation, as well as including it in their existing 
curriculum at on-campus clinics to make it easier 
to add this surveillance-related learning experience 
to current procedures. The DOH assisted in plan-
ning, and the schools contacted the sites to seek 
permission to perform the surveys. Once the site 
agreed to participate, the schools integrated the 
survey into their event planning to assure appropri-
ate notification and permission could be completed 
by the facilities prior to the screening date. Consent 
was obtained from all participants prior to screen-
ing. Over the course of 5 months, 16 facilities were 
used as the screening sites for the students and 
faculties of the respective educational institutions.

Dental and dental hygiene students provided the 
screenings for the older adults and then the various 
schools shared the collected data with the DOH. 
Data was collected on oral hygiene, caries experi-
ence, untreated decay, edentulism, soft tissue le-
sions and the need for urgent care/referral. This 
project is focused on the data collected on older 
adults throughout the state excluding participants 
from the city of Chicago.

The screeners asked the older adults a series of 
questions and then performed an oral screening. 
Basic screening survey protocol stipulates a light 
source and mouth mirror as the only instruments 
to be used for conducting screenings.7 Criteria for 
documenting oral hygiene are outlined in Table I.

Untreated Decay

Untreated decay is detected when a screener can 
readily observe 2 things:

•	 A loss of at least 0.5 mm of tooth structure at 
the enamel surface (for reference, the ball at 
the tip of a World Health Organization (WHO) 
periodontal probe is 0.5 mm in diameter)

•	 Brown to dark-brown coloration of the walls of 
the lesion
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Results

Teeth that meet both of these criteria are consid-
ered untreated decay, even if a restoration is also 
present. If a root is retained, it is assumed that the 
whole tooth was destroyed by caries.

Treatment Urgency

After assessing each participant according to de-
cay status, 1 of 3 treatment urgency codes was as-
signed for follow-up care. This was an estimate of 
how quickly the participant should visit the dentist 
for clinical diagnosis and any necessary treatment 
(Table II).

Those participants with no obvious dental prob-
lems observed were given a code “0,” which means 
that they should receive routine dental examina-
tions as recommended by their dentist. The screen-
er could override a code “0” and assign a code “1” if 
it was believed the participant needed to see a den-
tist sooner than their next periodic examination.

The screening form was formatted for scanning 
to facilitate faster input and increase accuracy of 
recorded information. The name appeared on the 
survey form to ease tracking documents through 
the survey process. SOT data was collected by the 
schools on the standard survey forms provided by 
the DOH in the spring/summer of 2010. Identifi-
ers were removed from the data. Completed forms 
were mailed to the DOH. The DOH’s data manag-
er scanned the forms into the Teleform software. 
The MS Access data file was imported to Statistical 
Package for the Social Sciences (SPSS) for editing 
and analysis by the epidemiologist. Upon comple-
tion, the forms were placed in locked files, stored 
for 2 years, and then ultimately shredded.

One dental school and 11 dental hygiene schools 
participated to conduct the oral screenings. A total 
of 437 older adults were screened at 16 different 
sites. The sites varied, but 68.6% were screened in 
a dental hygiene clinic at the various schools. The 
remainder of the screening sites were a combina-
tion of retirement/congregate meal sites, assisted 
living centers, adult day centers and long term 
care facilities. The counties in which clients were 
screened are shown in Figure 1. The average age 
of participants screened was 75 years, and 67% 
of the sample was female. Most of the older adults 
were white. The racial breakdown was 85% white, 
6% African-American, 2% Asian and 5% unknown. 
Screening sites, age distribution, gender and racial 
breakdown are included in Table III.

All participants were asked a set of questions be-

Category Code

Excellent
Little or no plaque, tissue is healthy 
in appearance with no inflammation 

present. 

Good Small amounts of plaque and slight 
inflammation of tissue. 

Fair
Heavy amounts of plaque with severe 
inflammation of the tissue, calculus is 

present. 

Poor

Material alba with no signs or indica-
tions that teeth are being cleaned. 
Gross amounts of inflammation are 

present with bleeding. 
Not
Applicable No teeth are present

Table I: Criteria For Assessing Oral Hygiene 
Status

Category Code
Code 0=No obvious 
problem No problems observed.

Code 1=Early dental 
care is needed

Cavitated lesion without 
accompanying signs or 
symptoms. Suspicious 
white or red soft tissue 

areas.

Code 2=Immediate den-
tal care is needed

Signs or symptoms that 
include pain, infection, 

or swelling.

Table II: Category and Code to Determine 
Treatment Urgency

fore the intraoral screening took place. The ques-
tions served to document the hygiene habits, fre-
quency of dental care sought by older adults and 
their access to dental care. Due to the level of de-
mentia affecting older adults, the survey contained 
a question about the cognizance level of the client 
as percieved by the survey administrators. A to-
tal of 90% were believed to be sufficiently cog-
nizant to provide accurate answers (n=393). The 
remaining 10% were included in data collection 
for survey items screeners could assess in spite of 
limited participant cognitive ability. A total of 53% 
(211 seniors, n=401), reported having a dentist 
they visit every year, while 80.8%, (333 seniors, 
n=412) reported having no dental insurance (Table 
III). The types of dental insurance carriers report-
ed by the seniors were highly variable and included 
Medicaid and Medicare.

Older adults were asked when they last saw a 
dentist either at a private office or at the facility 
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Discussion
The survey instrument developed in Illinois was 

similar to what has since been developed by ASTDD 
for states to use for oral health surveillance in older 
adult populations.7 Results of the assessment pro-
vide a good first step in working toward regular 

Figure 1: Counties Where Screenings Took 
Place

where the screening took place. Of those, 58% 
(243, n=422) reported a dental visit within the last 
year. The most common reason for the visit was 
for a check-up, exam or scaling. Approximately 
33% (140, n=423) of the clients screened claimed 
to have some type of denture, and 85% (n=90) 
claimed they actually wear the denture. Only 40% 
stated they had received an oral cancer screening 
in the last 12 months.

Figure 2 shows the older adults’ perception of 
their oral health status (n=400), with 74% (n=295) 
rating it as good or better, and 26% (n=105) rating 
it fair or poor. The most commonly reported site 
of oral pain (15%)  was the gums, with teeth the 
second most common. A total of 47 of 405 seniors 
(11.6%) reported bleeding gums in the last week, 
and 20% reported problems eating or chewing. 
The majority of clients, 68.6% (n=275), did not 
notice changes in salivary flow, while 24% (n=96) 
found it to be too little and 7.5% (n=30) felt an 
increase. Most of the seniors claimed they were 
able to brush their own teeth; however, brushing 
frequency revealed 6% (n=24) brushed less than 
daily, 37% (n=148) brushed 1 time per day, 47% 
(n=192) 2 times per day and 9% (34) 3 or more 
times per day (n=398).

Intraoral health indicators assessed by the 
screeners were oral hygiene status, untreated de-
cay, soft tissue lesions, edentulism, and the per-
centage of seniors in need of early and immediate 
dental treatment. Results are illustrated in Table 
IV. Screeners rated oral hygiene status (n=414) as 
excellent for 13.3% (n=55) of participants, good 
for 38.9% (n=161), fair for 27.5% (n=114) and 
poor for 18.4% (n=76).

A total of 29% (n=114) had untreated de-
cay (n=394). Suspicious oral lesions were noted 
for 14.3% (n=44) of the seniors (n=308), and 
13% (n=56) of the participants were edentulous 
(n=430). Nearly 12% had full dentures, 18.8% 
had a full maxillary denture and 12.4% had a 
full mandibular denture. Maxillary and mandibu-
lar partial dentures were documented for 10.3% 
and 11%, respectively. For treatment urgency 
(n=398), 20.6% (n=82) needed early dental care, 
and 19.3% (n=77) needed immediate dental care. 
Nearly 41% (n=154) required referral (n=379).

basic screening survey efforts among seniors in Il-
linois.

These findings revealed more women than men 
participated in the screenings. Because it was not 
a random sample, no conclusions can be drawn by 
this result; however, this number is consistent with 
nationwide demographics of older adults in that 
there are more older adult women than men in the 
U.S.11 In Illinois, the 2010 older adult census data 
revealed 12.5% of the population was over 65, with 
7.3% women and 5.3% men.12

Based on the 2004 to 2006 IOHSS results, 71% 
of Illinois adults over age 65 do not have dental in-
surance.8 The SOT data revealed 81% of those sur-
veyed had no dental insurance. Of those insured, 
Medicare was listed as one of the carriers, although 
Medicare does not offer routine dental benefits. It 
appears the older adults may not fully understand 
the range of services covered by Medicare or are 
confused regarding their insurance coverage in 
general. This could mean the actual number hav-
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Age Distribution
n=422

Race
n=437

Dental Insurance
n=412

Type of Screening 
Facility
n=437

Gender
n=412

50 to 59 years
6 (1.4%)

White/Caucasian
372 (85.1%)

Yes
54 (13.1%)

Clinic Setting
266 (60.8%)

Male
133 (32.8%)

60 to 69 years
121 (28.7%)

Black/African 
American
28 (6.4%)

No
333 (80.8%)

Non Clinic Setting
171 (39.1%)

Female
273 (67.2%)

70 to 79 years
153 (36.3%)

Asian
10 (2.3%)

Unknown
25 (6.1%) – –

80 to 89 years
117 (27.7%)

Multiracial
5 (1.1%) – – –

90 to 99 years
25 (5.9%)

Unknown
22 (5%) – – –

Table III: Older Adult Characteristics by Age, Race, Gender, Type of Screening Facility 
and Dental Insurance

Figure 2: Self Perceived Oral Health Status (n=400)
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ing dental insurance is even lower than 
demonstrated by the data. The litera-
ture is replete with references regard-
ing the lack of dental insurance cov-
erage for older adults.5,13-17 In a 2003 
report by Oral Health America, Illinois 
was given an overall grade of D con-
cerning dental coverage for seniors.13 
This grade was issued when Illinois had 
limited adult dental Medicaid coverage. 
In 2012, adult Medicaid benefits were 
reduced even further to primarily emer-
gency and extraction services.18 Lack of 
insurance coverage is a significant ac-
cess barrier for older adults across the 
country and in Illinois.

Utilization of dental services by older adults has 
increased over the past 50 years and the trend is 
expected to continue.16,19 Various surveys in 1999, 
2002 and 2008 indicate that 50 to 54% of older 
adults nationally reported having had a dental visit 
in the previous year.14,16,17 This SOT Illinois assess-
ment showed 58% of older adults claimed to have 
had a dental visit within the last year compared to 
IOHSS results of approximately 64%. However, all 
older adults need an annual dental visit. Several 
of the Healthy People 2020 oral health objectives 
speak to decreasing oral disease in older adults.20 
Utilization of dental services must increase to move 
toward achieving the 2020 objectives. This is es-
pecially true in respect to oral cancer. Its increased 
prevalence in older adults makes it imperative for 
all seniors to access dental services regularly. The 
dental community must discover how to improve 
access and enable older adults to utilize dental ser-
vices to the greatest extent possible.

The number of older adults who are edentulous 
has declined over the past several years. Based on 
Illinois Behavioral Risk Factor Surveillance Survey 
2003 data, 19% of those 65 years and older had 
lost all of their teeth, compared to 13% in SOT. 
Nationally, 18% of 65 years and older were edentu-
lous in 2008.9 The lower rate of edentulism in the Il-
linois assessment could be due to the fact that 85% 
of the sample were Caucasian/white older adults. 
The older adult population is becoming more eth-
nically diverse. Tooth loss and most other dental 
diseases are more prevalent in minority popula-
tions.5,19,21 Results of the National Health and Nutri-
tion Examination Survey (NHANES) 1999 to 2004 
showed African-Americans had a higher prevalence 
of missing teeth and edentulism than whites and 
Mexican-Americans. Mexican-Americans had the 
lowest rate of edentulism of the 3 groups which 
was contrary to what would be expected for a mi-
nority group. The prevalence of edentulism is influ-
enced by multiple factors, including socioeconomic 
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Oral Hygiene 
n=414

Untreated
Decay 
n=394

Edentulous 
n=430

Suspicious Oral 
Lesions 
n=308

Treatment
Urgency 
n=398

Referral Needed 
n=379

Excellent
55 (13.3%)

Yes
114 (28.9%)

Yes
56 (13%)

Yes
44 (14.3%)

No Obvious 
Problems

239 (60.1%)

Yes
154 (40.6%)

Good
161 (38.9%)

No
280 (71.1%)

No
374 (87%)

No
264 (85.7%)

Early Dental 
Care

82 (20.6%)

No
225 (59.4%)

Fair
114 (27.5%) – – – Immediate Care

77 (19.3%) –

Poor
76 (18.4%) – – – – –

Not Applicable
8 (1.9%) – – – – –

Table IV: Intraoral Screening Results

status and the presence of other chronic illness-
es.14,21,22 Edentulism varies greatly by state as well. 
In the 1993 Health Interview Survey, 14 and 16% 
of older adults in Hawaii and Oregon, respectively, 
were edentulous, as opposed to West Virginia and 
Kentucky, which had rates of 44 and 48%, respec-
tively.22 Further research is warranted to determine 
reasons for edentulism in Illinois older adults.

When asked to rate their oral health status, 26% 
rated it as fair or poor. Studies have indicated older 
adults tend to perceive their oral health to be bet-
ter than what it actually is, therefore this may be 
an underestimation of fair/poor oral health status.23 
Several studies also have examined self-perceived 
oral health status in relation to how it affects qual-
ity of life.23-26 Gift and Atchison’s research conclud-
ed: “oral health is an integral part of general health 
and contributes to overall health-related quality of 
life,”24 Locker, Clarke and Payne had similar con-
clusions.25 A significant proportion of Illinois’ older 
adults may indeed have a lower quality of life due 
to oral health issues.

It is concerning that 29% (114) of the older adults 
in this Illinois assessment, most of whom were still 
mobile, had untreated dental caries. Although car-
ies rates are declining nationally in children, coronal 
and root caries rates in older adults are increas-
ing.22,27,28 Caries prevalence is even greater in older 
adult minority populations.5,13,17,22,28 Nationally, mi-
nority older adults tend to have more untreated 
decay than their white counterparts. The SOT un-
treated decay data was lower than national trends 
possibly due to the greater proportion of whites 
than minorities in the sample. As with edentulism, 
the reasons for increased caries in older adults are 
many and varied. Efforts to address increased car-
ies in Illinois older adults need further exploration.

The in-mouth survey included an indicator for 
detecting suspicious oral lesions. Older adults are 
at increased risk for a variety of oral lesions associ-
ated with systemic disease as well as those of oral 
cancer.29 The American Cancer Society Guidelines 
for the early detection of oral cancer recommend 
yearly examinations of the head and neck and oral 
cavity by health care providers in all asymptom-
atic men and women age 40 and older.30 In addi-
tion, at least once yearly head and neck and oral 
examinations by dental professionals are required 
to identify early symptoms of cancers, infections, 
salivary glandular dysfunctions, oral mucous le-
sions, bony pathoses and temporomandibular dis-
orders. Older adults with physical and cognitive im-
pairments are more susceptible to developing oral 
facial pathoses, therefore they must have access 
to more frequent professional care.31 An interest-
ing finding in this Illinois assessment was of the 
437 participants screened, only 308 surveys had 
the indicator marked for suspicious soft tissue oral 
lesions. Of those marked, 14.3% or 44 older adults 
had suspicious lesions as noted by the screeners. 
The indicator called for a simple yes/no answer on 
the screening form, not specifying the types of le-
sions included. Perhaps the persons conducting the 
screening did not feel comfortable answering for 
this particular indicator or doubted their skill level 
of identifying the extent of suspicious lesions. The 
indicator is not specific for lesions suspected of oral 
cancer; however, research suggests oral health 
clinicians do not believe they are well prepared to 
detect or manage early stage oral cancers and pre-
cancers.32,33 This assessment needs follow up with 
additional screening for Illinois older adults, and 
screeners should be well trained in lesion identifica-
tion, especially those suspect for oral cancer.

Other findings of the assessment necessitate 
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Conclusion

The older adult population is increasing with sig-
nificant oral health issues. Additional surveillance 
efforts are warranted among older adults in Illi-
nois to be able to plan and implement appropriate 
interventions for serving their oral health needs. 
Though not without limitations, this project ex-
emplifies how states without funding earmarked 
for surveillance activities can still accomplish data 
collection through collaborative efforts of multiple 
entities that are concerned with older adult oral 
health issues. The DOH has routinely designed 
projects that can be used by schools to enhance 
dental public health service learning experiences. 
The SOT project was intended to follow this mod-
el. This serves as a good first step in document-
ing the oral health challenges of and opportuni-
ties for planning and implementing programs with 
the goal of ensuring optimal oral health among all 
older adults in Illinois.
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comment. For example, 65% had no problems with 
eating or chewing, but the remaining 35% reported 
sometimes having difficulty. A portion of the dif-
ficulty could be partially from xerostomia, which 
was reported by 24% and is well documented as 
an oral health issue in this population.34 Ervin and 
Dye examined results of NHANES 1999 to 2002 and 
found a functional dentition (21 or more teeth) did 
not contribute substantially to nutrient intakes.35 It 
is not known how the SOT older adults interpreted 
the question nor what the reasons may have been 
for their answers. Another finding of SOT was 15% 
also reported oral pain. This finding could affect re-
sults of the question relating to the difficulty with 
eating/chewing. It could also relate to oral health 
related quality of life, a relationship that has been 
the focus of previous research as well.24 Difficulty 
eating/chewing can be interpreted a number of dif-
ferent ways and requires employing more rigorous 
methods to determine causes and implications.

The treatment urgency results further empha-
sizes the need for additional research among older 
adults in Illinois. It is concerning that 19% needed 
immediate dental care and 41% required refer-
ral. This illustrates that possibly the oral health 
needs and issues of older adults in Illinois are not 
being addressed sufficiently and should be exam-
ined more closely to encourage policy changes and 
health promotion, disease prevention and reduction 
interventions.

Results of the SOT project require cautious inter-
pretation when considering the many limitations of 
the project. Data was collected by dental and den-
tal hygiene students and checked for accuracy by 
faculty at most sites. This was not a standard prac-
tice for all screenings. When scanned in by IDPH 
staff, data was missing for several items on the 
forms. This was partly due to the cognizance level 
of the older adults, and partly by incomplete data 
acquisition on the part of the screeners. Self-re-
ported data is often open to scrutiny and especially 
so in a population identified as having varying de-
grees of dementia. Nearly all (90%) of the screen-
ers considered the older adults cognizant to answer 
questions; however, cognitive level of the partici-
pants could have been compromised by dementia 
or memory loss more than what was evident to the 
screeners during the short time spent with them. 
This further limits the results of the questionnaire 
portion of the survey. 

Funding was not available for the data collection 
process, so it was determined that no restrictions 
could be imposed on those participating to ensure 
uniformity. All screeners donated their time and 
services to the project without compensation. The 
convenience sample results cannot be broadly gen-
eralized to include all older adults in Illinois. A small 
portion of the sample was older adults in long term 
care facilities, further limiting the generalizability of 
the results.
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