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Introduction

Abstract

Parker and Ratzan defined health
literacy as the “degree to which individuals have the capacity to obtain,
process and understand basic health
information and services needed to
make appropriate health decisions.”1
Researchers believe that health literacy encompasses a constellation
of health–related abilities, including
word recognition, reading comprehension, communication skills and
conceptual knowledge.2 National
data show that limited health literacy is widespread within the population. According to the 2003 National
Adult Assessment of Literacy, 22% of
adults had only basic literacy skills,
and 14% of adults had below–basic
abilities.3 Among those most likely
to have been affected were seniors,
individuals for whom English was a
second language and low–income
and minority adults.

Purpose: This pilot study documents conceptual knowledge of
oral health among low–income adults in Baltimore.
Methods: Selected questions from the Baltimore Health Literacy and Oral Health Knowledge Project, a cross–sectional,
population–based investigation of oral health literacy, were used
for this analysis. Participants were asked questions during face–
to–face interviews about basic oral health and the prevention
and management of dental caries and periodontal diseases.
Descriptive analyses included tests of association with selected
socio–demographic variables (age, sex, education level, annual
household income).
Results: The majority of respondents were African American
women, 45 to 64 years of age, with 12 years of education and
an income less than or equal to $25,000. Ninety–one percent of
respondents knew that sugar caused dental caries, while 82%
understood that the best way to prevent tooth decay was to
brush and floss every day. Knowledge of oral hygiene practices
and the prevention and management of gingivitis and periodontitis was mixed. Seventy–six percent understood that the best
way to remove tartar was by a dental cleaning. However, only
15% knew how often to floss their teeth and only 21% knew
that plaque was composed of germs.

Conclusion: Conceptual oral health knowledge is one compoThere have been numerous invesnent of oral health literacy. In turn, oral health literacy impacts
tigations regarding the links between
communication. Practitioners should account for limited concephealth literacy and general health in
tual knowledge when they discuss oral health issues with their
the literature. These studies have
low–income and minority patients. If this is not accounted for,
shown that limited health literacy is
they will probably find that their oral hygiene education mesassociated with lower knowledge of
sages are being ignored and health promotion is being adversely
disease management and health–
affected.
promoting behaviors, poorer health
Keywords: adults, knowledge, oral health, oral hygiene, peristatus and lower utilization of health
4
odontal diseases, questionnaires
care services. These studies have
also shown that limited health literaThis study supports the NDHRA priority area, Health Promocy is associated with higher rates of
tion/Disease Prevention: Assess strategies for effective comhospitalization, greater use of emermunication between the dental hygienist and client
gency services and higher medical
costs.5,6 By comparison, there have
been relatively few investigations concerning the
links between health literacy and oral health. These
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studies primarily showed that limited oral health literacy is associated with poor oral health quality of
life.7–9 Despite the dearth of studies linking health
literacy and oral health, there is wide agreement
that they are related. In 2008, the American Dental
Association (ADA) stated that “limited oral health
literacy is a potential barrier to effective prevention,
diagnosis and treatment of oral disease.”10 Horowitz
and Kleinman added that “being able to understand
health information and how to obtain services is critical to oral health management.”11 Several investigations of oral health literacy are ongoing and should
provide support for additional associations between
health literacy and oral health in the future.
The purpose of this pilot investigation is to document conceptual knowledge of oral health issues
among a population of low–income adults. Findings
will be useful to practitioners who wish to emphasize particular health education topics when they
communicate with their low–income adult patients.
Results will also be useful to policymakers who wish
to tailor health education messages to underprivileged communities. Dental hygiene faculty will find
the results valuable for designing health education
curricula.

Review of the Literature
Health literacy is the bridge between having
knowledge and applying that knowledge to one’s
health care. Accurate and timely knowledge enables
an individual to control a variety of challenging
health–related situations and scenarios.12 Acquisition of knowledge from print and broadcast media
stems from familiarity with the vocabulary that is
being used. Unfortunately, most patient brochures
and other educational materials require a reading
level far above that of the average person.13–15 The
majority of health educational materials are written
at the tenth and eleventh grade level, whereas a
more appropriate level would be fifth or sixth grade
level.12 For those with limited health literacy, gaining knowledge from these educational sources of
information is especially challenging. Acquisition of
knowledge from encounters with other persons also
relates to familiarity with vocabulary, however, it is
also associated with a variety of interpersonal factors, including culture and social position.16,17
According to a National Institute of Dental and
Craniofacial Research work group on health literacy,
improving understanding of oral health issues by
the public will follow from increased sensitivity to
the social and cultural factors that affect oral health,
comprehensive health educational programs offered
to students in the K–12 and adult education systems
and greater attention to communication between
50

patient and provider.18 Horowitz and Kleinman stated that effective communication is the key to quality
and success in oral health care.11 The ADA’s House
of Delegates echoed this sentiment when it stated
“clear, accurate and effective communication is an
essential skill for effective dental practice.”10 Good
communication is an integral part of dental hygiene
practice, particularly as it relates to the prevention
and management of oral conditions such as dental
caries, periodontal disease and oral cancer.
When communicating with their patients, health
care providers may believe they are using layman’s
terms when, in fact, they are using technical terms
and jargon that are unclear to the patient. Consequently, the messages imparted become irrelevant.19
Manner of communication is also important. Culturally appropriate content that focuses on actions and
behaviors is preferred over detailed facts.12 Patients
also appreciate practical information that motivates
action.
For the provider, communicating so the patient is
involved may lead to increased understanding and
better decision–making.19 One such type of communication is motivational interviewing (MI). Using MI,
the health care provider establishes rapport with
the patient which, in turn, leads to the patient feeling more comfortable with decision–making.20 This
pattern of communication is likely to work especially
well for those with limited health literacy, as it establishes interactive dialogue and offers the patient
some level of control. One additional technique to
improve communication involves using a teach back
method. The patient is asked to summarize discussions and demonstrate skills to the practitioner, providing evidence that knowledge has been imparted
or not imparted.11

Methods and Materials
Data for the present study was derived from the
Baltimore Health Literacy and Oral Health Knowledge Project (BHLOHKP), a cross–sectional investigation of oral health literacy conducted by selected authors on the present article. The BHLOHKP
utilized a comprehensive questionnaire to assess
knowledge in 4 broad topic areas:
1. Basic oral health
2. Prevention and management of dental caries
3. Prevention and management of periodontal
disease
4. Prevention and management of oral cancer
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The BHLOHKP was designed to assess whether
conceptual knowledge in these 4 broad topic areas
was associated with word recognition and reading
comprehension – 2 accepted measures of health
literacy.21 The present article used selected data
from the BHLOHKP to describe conceptual knowledge results of particular interest to dental hygienists. Additional analysis describing the conceptual
knowledge findings thought to be of interest to
general and pediatric dentists are planned for the
future.
The BHLOHKP questionnaire was developed in 2
phases. During the first phase, a panel of dental
content experts developed a list of open–ended
questions related to each of the 4 broad topic areas.
The open–ended questions were then administered
to a sample of 16 low–income adults from Baltimore
during a pilot–testing session. Participants were
also asked to comment on the wording and formatting of each survey item. During the second phase
of questionnaire development, responses generated during the pilot–testing session were used
to create multiple–choice versions of each open–
ended question. Comments regarding wording and
formatting were also used to guide decisions about
the appropriate number of questionnaire items.
The resulting multiple–choice questionnaire contained a total of 44 items. A convenience sample of
15 practicing dentists from Maryland was asked to
review the draft questionnaire, and minor changes
to the wording and ordering of survey items were
subsequently made.
Sampling Method
Researchers at the University of Baltimore’s
Schaefer Center for Public Policy randomly selected
study participants for the present study from a list
of Baltimore residents who had documented landline telephones. Telephone numbers were matched
against mailing addresses to maximize the number
of residences in the sample. In order to facilitate
the objectives of the research project, participants
were drawn mainly from areas in Baltimore where
the U.S. Bureau of the Census indicated lower levels of educational achievement in comparison to
the general population of Baltimore.
Those who agreed to participate during initial telephone contact were sent a follow–up letter confirming participation. Reminder telephone
calls were made both the day before and the day
of the scheduled interview appointment. Among
residences contacted, 231 adults said they were
willing to participate in the study and were given
an appointment. Of these, 100 adults presented
to their appointed time. Interviewed participants

received a $25 payment and a packet containing
a toothbrush, floss, toothpaste and a selection of
oral health–related brochures. They also received
information about safety–net dental clinics in Baltimore.
Data Collection
Surveys were conducted during face–to–face interviews in small conference rooms at the University
of Baltimore. Interviewers were trained to conduct
the face–to–face sessions in a standardized fashion. Instructions were scripted to minimize variation across interviews. Data collection occurred on
weekdays between 9:00 a.m. and 8:00 p.m.
Questionnaire items were printed in large font
and placed in a bi–fold binder so the participant
could view the questions and response categories
while the interviewer read the questions aloud. Before interviews began, participants were reminded
that if they were not sure of their answer or if they
did not know the correct response to a question it
was acceptable to answer “I don’t know.”
Study Variables
The present study limited its focus to the questionnaire items from the BHLOHKP that were most
relevant to dental hygiene practice. Among the
items highlighted in this report, 4 questions came
from the Basic Knowledge section of the survey, 2
from the Knowledge of Dental Caries Prevention
and Management section and 8 from the Knowledge of Periodontal Disease Prevention and Management section.
In addition to these oral health knowledge questions, participants were also asked questions about
several demographic factors, including age (coded
as 18 to 44 years, 45 to 64 years and 65 years or
more), sex, race (African American, other), education level (less than 12 years, 12 years and 12 or
more years) and annual household income ($0 to
$25,000, more than $25,001 or unknown).
Data Management and Analysis
Responses to questionnaire items were recorded
on data entry sheets by the interviewers and later
transferred into a Microsoft Excel spreadsheet. Descriptive data analysis was conducted using SAS
Statistical Software for Windows (Version 9.1).22
Chi–square statistical tests were used to test associations. Statistical significance was defined by
an alpha value of 5%.
Research methods were approved by institution-
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al ethics review boards at the University of Maryland, Baltimore and the University of Baltimore.
Informed consent was obtained from each participant and documented.

Results

Characteristics

N

Percentage

All

100

100.0

18–44

30

30.3

45–64

43

43.4

>65

26

26.3

Male

45

45.0

Female

55

55.0

African American

92

93.9

Other

6

6.1

<12 years

20

20.2

12 years

50

50.5

>12 years

29

29.3

Unknown

15

15.0

$0–$25,000

51

51.0

>$25,001

34

34.0

Age (years)*

Table I lists characteristics of the study sample.
The majority of respondents were African American women, 45 to 64 years of age, with 12 years
of education and an annual household income that
was less than $25,000.
Only 63% of respondents knew that the ADA
recommended adults brush their teeth at least 2
times per day. By comparison, 35% percent incorrectly thought they were supposed to brush every
time they ate or drank. Regarding dental visits,
only 57% knew that the ADA recommended dental
visits twice per year – 31% incorrectly thought that
only 1 visit per year was recommended. Only 27%
of respondents knew that the ADA recommended
the use of soft–bristled toothbrushes – 55% mistakenly thought that the bristles should be medium. Only 15% knew they should floss their teeth at
least 1 time per day – 35% incorrectly thought that
they were supposed to floss every time they ate or
drank. Of these basic knowledge questions, only
1 was significantly associated with demographics
– adults with 12 years or more of education were
significantly more likely to know what type of bristles a toothbrush should have than were those with
fewer years of education.
In general, knowledge of dental caries prevention and management was notably higher than it
was for basic knowledge. Ninety–one percent of
respondents knew that sugar caused dental caries,
while 82% understood that the best way to prevent tooth decay at home was to brush and floss
every day. Realizing that sugar caused dental caries was significantly associated with age – adults
aged 45 to 64 years had better knowledge than
did those aged 65 years or more. Knowing that
regular brushing and flossing was the best way to
prevent tooth decay at home was significantly associated with sex – women had better knowledge
than men.
Knowledge of gingivitis and periodontitis was
mixed. Of the 8 questions asked, 3 reflected relatively high levels of understanding. Seventy percent correctly identified “gums that are puffy and
red” as gingivitis, 76% knew that the best way to
remove tartar from one’s teeth was by a dental
cleaning and 75% knew that failing to brush and
floss was the main cause of gingivitis. The remaining questions, however, reflected much poorer
52

Table I: Sample characteristics,
Baltimore, Maryland, 2008 (N=100)

Sex

Race*

Education level*

Household income

*Total does not sum to 100 due to missing values

knowledge. Only 21% knew that dental plaque was
composed of germs – the majority of respondents
(62%) incorrectly thought that plaque was made
up primarily of food. In addition, only 29% of respondents knew that diabetes was associated with
periodontitis, 34% knew that smoking cigarettes
was a risk factor for periodontitis and 36% equated
gingival recession with periodontitis. Finally, only
39% knew that dentists and dental hygienists usually treat gingivitis with a dental cleaning – 35%
mistakenly believed that prescribing antibiotics
was the treatment of choice.
Several of the periodontal disease knowledge
questions were significantly associated with education level. Years of education was significantly
associated with knowing the etiology of gingivitis
– adults with less than 12 years of education were
less likely to know that it was related to brushing
and flossing than were those with 12 or more years
of education. Education was also significantly associated with knowing that recession equated with
periodontitis – those with less than 12 years of
education were less likely to make the connection
between recession and disease than were those
with 12 or more years of education. Knowing that
smoking cigarettes was a risk factor for periodonti-

The Journal of Dental Hygiene

Vol. 85 • No. 1 • Winter 2011

tis was also significantly associated with education
level. Those with less than 12 years of education
were less likely to know the connection between
smoking and periodontitis than were those with 12
years of education.

Discussion
The present study revealed that oral health
knowledge in Baltimore is mixed. On the positive
side, knowledge of dental caries prevention and
management was very good. A majority of respondents knew that sugar caused dental caries
and that brushing and flossing were good ways to
prevent tooth decay at home. These findings likely
reflected the frequency and consistency by which
some oral health messages are being delivered to
the public. However, less than half of respondents
knew that a toothbrush should contain soft bristles,
knew how often they should floss their teeth, knew
how to identify periodontal disease, understood
the behaviors and conditions that were associated
with periodontitis, knew the composition of dental
plaque and understood how gingivitis was usually
treated. These poor results were rather troubling,
especially considering that knowledge of some of
these issues related to the topics of better understanding listed previously. For example, whereas
most knew that brushing and flossing prevented
tooth decay, relatively few knew how frequently to
engage in the activity. Additional attention to these
areas of poor understanding follows.
Almost three–quarters of study participants mistakenly thought that toothbrushes should contain
“medium” or “hard” bristles. Adults with 12 or less
years of education were even more likely to have incorrect knowledge of this topic. Although the survey
did not ascertain why respondents thought stiffer
bristles were better than soft bristles, one possible
explanation was that respondents believed harder
bristles cleaned more effectively or lasted longer.
Given that using stiffer bristles may be associated
with root surface abrasion, gingival recession and
sensitivity, incorrect knowledge in this area could
be causing undue harm to periodontal tissues.23
Although 15% of respondents knew that they
should floss at least 1 time per day, a total of 65%
thought they should floss more frequently (35%
answered “every time they ate or drank” and 30%
answered “at least 2 times per day”). On the surface, this lack of knowledge might not seem to be a
problem – there may be nothing wrong with flossing more often than what is recommended. The
problem, however, is that those who believe they
should floss at least 2 times per day may believe
that this frequency is too burdensome. As a result,

they may refrain from the behavior all together.
The relatively low prevalence of flossing in the U.S.
supports this possibility.24–26
When shown a photograph of gingival recession,
approximately one–third of study participants correctly identified the “receding gums” as a sign of
periodontal disease. For those with less than 12
years of education, only 10% recognized the condition. Given that periodontitis is more prevalent
in groups with low socioeconomic status (SES),27
poor adults and those with less than a high school
level of education are likely to see gingival recession frequently among family and friends. As such,
the respondents might not have equated what they
commonly saw within their social circles as a sign
of disease. In other words, these findings might
have reflected expectations (i.e., the public viewed
“becoming long in the tooth” as normal).
In addition to not recognizing the signs of periodontitis, less than half of respondents knew that
smoking cigarettes and having diabetes were risk
factors for the disease. For smoking, this lack of
knowledge is problematic because low SES adults
are more likely to use tobacco than are their higher
SES peers.28 Diabetes is also more common among
those with low SES, particularly among women,29
so lack of knowledge of the connection between
diabetes and periodontitis is also a problem for
low–income adults. However, lacking knowledge of
the diabetes and periodontitis connection is also
problematic because periodontitis may negatively
impact one’s glycemic control.30 As national studies have shown, dentate adults with diabetes are
significantly less likely to visit a dentist than those
without diabetes.31–33 A lack of knowledge of the
diabetes and periodontitis connection may also be
adversely affecting dental visit behaviors.
Only 21% of respondents knew that plaque was
made of germs. The vast majority (62%) mistakenly believed that it was composed of food. This
lack of knowledge could have potentially impacted
whether gingivitis and periodontitis were considered diseases and, by extension, whether brushing
and flossing were taken seriously. In other words,
study participants might have been less concerned
about food buildup on their teeth than they would
have been about a buildup of bacteria. Building on
this argument, we discovered that 35% of respondents thought that prescribing an antibiotic was
the usual way that dental professionals treated
gingivitis. On the one hand, this incorrect answer
suggested that some respondents thought gingivitis was, indeed, a disease. On the other hand,
believing that antibiotics were necessary also suggested that respondents had little understanding of
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the roles that plaque, calculus and regular prophylaxis played in the disease process.
Limitations
This study had 2 notable limitations. The first
was that the study sample might not have been
representative of all adults in Baltimore. In the city,
African Americans comprise approximately 60% of
all adults and in the study sample they comprised
about 94%. In addition, about 18% of Baltimore’s
adults are 65 years of age or older, whereas 25%
of the study sample was in this age range. It is
possible that the study sample was more representative of low–income adults in the city than it was
of the general population. However, demographic
data was not available to make this comparison directly. Given these differences between the study
sample and target population, generalizations of
our study findings to the larger population of Baltimore adults should be made with some caution.
The second limitation was the relatively small
sample size. Some of the statistical tests that assessed differences in knowledge across socio–demographic variables might not have attained significance because of insufficient power. For example,
associations between demographic variables and 3
of the survey items yielded chi–square p–values
between 0.05 and 0.10. These associations might
have reached statistical significance had the sample size been larger. Despite these shortcomings,
the present pilot study and the larger BHLOHKP
were the first to comprehensively measure oral
health knowledge among Baltimore adults, and the
breadth of findings provided compelling evidence
that oral health knowledge among low–income Baltimore adults needs to improve.

Conclusion
Dental hygienists are in a unique position to improve oral health knowledge through their encounters with low–income and minority patients with
limited health literacy. Communication between
the patient and provider should begin with simple
terminology and vocabulary that is consistent with
the patient’s reading level.12,34 Dental hygienists
are also urged to reinforce conceptual knowledge
whenever possible, explaining to their patients the
fundamentals of disease prevention and management. Furthermore, in order to ensure that messages are transmitted effectively, practitioners
should follow Streets’ 5 principles of communication:35
1. Do not make assumptions about the patient’s
level of knowledge
54

2. Show empathy
3. Recognize the supportive role of family caregivers
4. Exhibit encouragement and support
5. Follow up, as needed
Having patients involved in decision–making
may also increase understanding.19 Once a trusting
relationship is established, the patient will likely
feel more comfortable asking questions, requesting additional information and sharing in treatment
decisions.20
Effective communication between patient and
provider is complex and challenging, especially for
those with limited health literacy.36 Persons with
poor conceptual knowledge of oral health issues
may not understand why certain behaviors are
important and why some other behaviors should
be avoided. Practitioners who take knowledge for
granted will probably find that their messages are
being ignored. Strategies to address these challenges need to be imparted during provider training and reinforced by periodic updates and reviews
over a practitioner’s professional career. Only then
will dental health education have the desired effect – prevention of oral diseases and promotion of
oral health.
The results of this pilot study should serve as the
basis for larger studies of the links between health
literacy and oral health. These studies will explore
the relationship between conceptual oral health
knowledge, appropriate health decisions and a variety of oral health outcomes. Until these new data
are available, the present study provides a tantalizing glimpse into how common poor understanding is and the role it likely plays in determining oral
health disparities within the population.

Mark D. Macek, DDS, DrPH, currently serves as
Associate Professor in the Division of Health Services Research, Department of Health Promotion and
Policy at the University of Maryland Dental School.
Marion C. Manski, RDH, MS, and MaryAnn T. Schneiderman, RDH, MS, are Dental School Assistant
Professors in the Division of Dental Hygiene, Department of Health Promotion and Policy. Sarah
J. Meakin, RDH, is currently a dental hygienist in
private practice (Glen Burnie, Maryland) and was a
senior dental hygiene student at the University of
Maryland Dental School when the manuscript was
written. Don Haynes, PhD, is the Director of Survey

The Journal of Dental Hygiene

Vol. 85 • No. 1 • Winter 2011

Research, Schaefer Center for Public Policy at the
University of Baltimore. William Wells, MPA, is Interim Survey Lab Manager and Research Associate
at the Schaefer Center. Simon Bauer–Leffler, PhD,
currently serves as a Research Specialist with the
West Virginia Division of Criminal Justice Services
and was Survey Lab Manager with the Schaefer
Center for Public Policy when the manuscript was
written. P. Ann Cotten, DPA, CPA, is the Director of the Schaefer Center. Ruth M. Parker, MD,
is a Professor in the Division of General Medicine,
Department of Medicine at the Emory University
School of Medicine.

Acknowledgments
The authors would like to thank Drs. Leonard
Cohen, Norman Tinanoff, Mark Reynolds, Glenn
Minah, Ron Chenette, and Britt Reid for their assistance in developing the survey instrument. The
authors would also like to thank Ms. Wendy Lentz–
Hawkins, Ms. Ashley Crane, and Ms. Lynn Keimig
for their assistance during data collection.
The BHLOHKP was funded by the National Institute of Dental and Craniofacial Research
(1R03DE016934).

References
1. Ratzan SC, Parker RM. Introduction. In: National Library of Medicine current bibliographies
in medicine: health literacy. NLM Publ. No. CBM
2000–1. Selden CR, Zorn M, Ratzan SC, et al.
ed. Bethesda, MD. National Institutes of Health.
2000. p. v–viii.
2. Committee on Health Literacy Board on Neuroscience and Behavioral Health, Nielsen Bohlman L,
Panzer AM, Kindig, ed. What is health literacy?
In: Health literacy: a prescription to end confusion. Washington DC. The National Academies
Press. 2004. p. 31–58.
3. Kutner M, Greenberg E, Jin Y, et al. The health literacy of America’s adults: results from the 2003
National Assessment of Adult Literacy. NCES Publ
No. 2006–483. Washington DC. National Center
for Education Statistics. 2006. p. 9–14.
4. Parker RM, Ratzan SC, Lurie N. Health literacy: a
policy challenge for advancing high–quality health
care. Health Affairs. 2003;22(4):147–153.
5. Baker DW, Gazmararian JA, Williams MV, et al.
Functional health literacy and the risk of hospital
admission among Medicare managed care enrollees. Am J Public Health. 2002;92(8):1278–
1283.
6. Baker DW, Parker RM, Williams MV, Clark WS.
Health literacy and the risk of hospital admission.
J Gen Internal Med. 1998;13(12):791–798.
7. Gong DA, Lee JY, Rozier RG, Pahel BT, Richman JA,
Vann WF Jr. Development and testing of the Test
of Functional Health Literacy in Dentistry (TOFHLiD). J Public Health Dent. 2007;67(2):105–
112.

8. Lee JY, Rozier RG, Lee SY, Bender D, Ruiz RE.
Development of a word recognition instrument
to test literacy in dentistry: the REALD–30 –
a brief communication. J Public Health Dent.
2007;67(2):94–98.
9. Richman JA, Lee JY, Rozier RG, Gong DA, Pahel
BT, Vann WF Jr. Evaluation of a word recognition
instrument to test health literacy in dentistry: the
REALD–99. J Public Health Dent. 2007;67(2):99–
104.
10. Crozier S. Oral health literacy continues to be
HOD priority. American Dental Association [Internet]. 2008 Nov [cited 2009 July 26]. Available
from: http://www.ada.org/1780.aspx
11. Horowtiz AM, Kleinman DV. Oral health literacy:
the new imperative to better oral health. Dent
Clin N Am. 2008;52(2):333–344.
12. McCray AT. Promoting health literacy. J Am Med
Inform Assoc. 2005;12(2):152–163.
13. Amini H, Casamassimo PS, Lin HL, Hayes JR.
Readability of the American Academy of Pediatric Dentistry patient education materials. Pediatr
Dent. 2007;29(5):431–435.
14. Chestnutt IG. Internet–derived patient information on common oral pathologies: is it readable?
Primary Dent Care. 2004;11(2):51–54.
15. Alexander RE. Readability of published dental educational materials. J Am Dent Assoc.
2000;131(7):937–942.

Vol. 85 • No. 1 • Winter 2011 The Journal of Dental Hygiene

55

16. Kumagai AK, Lypson ML. Beyond cultural competence: critical consciousness, social justice,
and multicultural education. Academic Med.
2009;84(6):782–787.

26. Ronis DL, Lang WP, Antonakos CL, Borgnakke
WS. Preventive oral health behaviors among African–Americans and Whites in Detroit. J Public
Health Dent. 1998;58(3):234–240.

17. Teal CR, Street RL. Critical elements of culturally competent communication in the medical
encounter: a review and model. Soc Sci Med.
2009;68(3):533–543.

27. Dye, BA, Tan S, Smith V, et al. Trends in oral
health status: United States, 1988–1994 and
1999–2004. Vital Health Stat. 2007;11(248):1–
92.

18. U.S. Department of Health and Human Services,
National Institutes of Health, National Institute
of Dental and Craniofacial Research. The invisible barrier: literacy and its relationship with oral
health. A report of the workgroup sponsored by
the National Institute of Dental and Craniofacial
Research, National Institutes of Health, U.S. Public
Health Service, Department of Health and Human
Services. J Public Health Dent. 2005;65(3):174–
182.

28. Pleis JR, Lethbridge–Çejku M. Summary health
statistics for U.S. adults: National Health Interview
Survey, 2006. Vital Health Stat. 2007;10(235):1153.
29. Tang M, Chen Y, Krewski D. Gender–related differences in the association between socioeconomic status and self–reported diabetes. Int J
Epidemiol. 2003;32(3):381–385.

19. Davis TC, Williams MV, Marin E, Parker RM, Glass
J. Health literacy and cancer communication. CA
Cancer J. Clin. 2002;52(3);134–149.

30. Taylor GW. Bidirectional interrelationships between diabetes and periodontal diseases: an
epidemiological perspective. Ann Periodontol.
2001;6(1):99–112.

20. Weinstein P, Harrison R, Benton T. Motivating
parents to prevent caries in their young children.
J Am Dent Assoc. 2004;135(6):731–738.

31. Macek MD, Tomar SL. Dental care visits among
dentate adults with diabetes and periodontitis. J
Public Health Dent. 2009;69(4):284–289.

21. Macek MD, Haynes D, Wells W, Bauer-Leffler S,
Cotten PA, Parker RM. Measuring conceptual oral
health knowledge in the context of oral health literacy: preliminary results. J Public Health Dent.
2010;70(3):197-204.

32. Macek MD, Taylor GW, Tomar SL. Dental care
visits among dentate adults with diabetes,
United States, 2003. J Public Health Dent.
2008;68(2):102–110.

22. SAS Institute. SAS for Windows. Version 9.1.3.
Cary, NC. SAS Institute. 2002–2003.
23. Rajapakse PS, McCracken GI, Gwynnnett E,
Steen ND, Guentsch A, Heasman PA. Does tooth
brushing influence the development and progression of non–inflammatory gingival recession? A systematic review. J Clin Periodontol.
2007;34(12):1046–1061.
24. Gilbert GH, Shelton BJ, Fisher MA. Forty–eight
month periodontal attachment loss incidence in a
population–based cohort study: role of baseline
status, incident tooth loss, and specific behavioral
factors. J Periodontol. 2005;76(7):1161–1170.

33. Tomar SL, Lester A. Dental and other health care
visits among U.S. adults with diabetes. Diabetes
Care. 2000;23(10):1505–1510.
34. Young D. Managing caries in the 21st century: today’s terminology to treat yesterday’s diseases. J
Calif Dent Assoc. 2006;34(5):367–370.
35. Streets DW. Effective practitioner–patient communication in long–term care. N C Med J. 2007;68(5):349–
351.
36. Hironaka LK, Paasche–Orlow MK. The implications
of health literacy on patient–provider communication. Arch Dis Child. 2007;93(5):428–432.

25. Andrews JA, Severson HH, Lichtenstein E, Gordon JS. Relationship between tobacco use and
self–reported oral hygiene habits. J Am Dent Assoc. 1998;129(3):313–320.

56

The Journal of Dental Hygiene

Vol. 85 • No. 1 • Winter 2011

