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Abstract
Purpose: Increasing childhood obesity rates present a significant threat to public health. The purpose
of this study was to explore dental hygienists’ (DH) beliefs, attitudes, knowledge, current practices, and
barriers for assessing and educating patients about childhood obesity.
Methods: A random sample of DHs (n=13,357) was selected and emailed a link to the validated survey.
Of the 1046 respondents who accessed the survey, 919 completed the survey for a completion rate of 89%.
Results: A majority of the respondents understood the risk of chronic disease and obesity (99%), role
sugar-sweetened beverages (SSBs) play as added sugar content in the diet (76%), and the amount
of SSBs consumed by youth (91%). Participants felt current research showed an association between
obesity and periodontal disease (62%), but were unsure of the association between obesity and dental
caries (51%). Most respondents never measure height and weight (91%) or plot BMI (94%). Fifty-one
percent always provide nutritional counseling to reduce consumption of SSBs, but only sometimes provide
nutritional counseling for healthy eating (61%). Respondents had a slightly positive attitude (mean
score=4.15, SD=14.58) about assessing and educating for childhood obesity. Major barriers reported
were time constraints (63%), and fear of offending the patient or parent (47%). Regression showed
attitudes towards patient’s nutrition, exercise, and weight predicted the dental hygienist behavior.
Conclusion: DHs have some understanding of the risks of obesity and general/oral health, but lack
adequate training, knowledge, and confidence to provide obesity counseling in clinical practice settings.
There is a need for further education to address the lack of knowledge about nutritional guidelines and
practitioners’ beliefs regarding addressing childhood obesity without offending the patient or parent.
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Introduction
The increasing prevalence of childhood obesity is
a major public health concern in the United States
(U.S.) as well as globally.1-5 Obesity prevalence in
children and adolescents in the U.S. aged 2 to 19
years of age was 17% and extreme obesity was
5.8% in 2014.2, 4 Causes for obesity are complex and
multifactorial and include contributing factors such as
genetics, environmental, behavioral, poor diet, and a
sedentary lifestyle.1, 3 In children, feeding practices by
caregivers are a modifiable risk factor for prevention
of overweight and obesity in the early years of life.6
A modifiable risk factor for obesity in particular, is
the intake of sugar-sweetened beverages (SSBs),
which increases the odds of being overweight and
obese by 1.55 and is a determinant of body weight.7
Added sugars also increase the risk for dental caries;
a systematic review suggests the intake of added
sugars must be below 5% to lower caries risk.8
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The American Association of Pediatric Dentistry
(AAPD), American Dental Association (ADA), and
American Dental Hygienists’ Association (ADHA) all
have policies related to use of national guidelines to
encourage healthy food choices and reduce added
sugars, especially those found in SSBs such as soft
drinks, sports drinks, and energy drinks.9-11 Dental
hygienists (DHs) provide nutritional counseling for
caries prevention and control along with overall
wellness as a key educational component of the
preventative dental appointment.12 Because children
3 to 12 years of age have more dental visits (51%55%) than medical visits (34%), they build a trusted
patient/clinician relationship, and place DHs in a
favorable position to provide nutritional counseling
and education on childhood obesity.12
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Obesity and Systemic Health
Childhood obesity has both physical and psychological effects, leading to chronic medical conditions,
such as the accelerated onset of type-2 diabetes
mellitus.
Insulin
resistance/hyperinsulinemia
is
believed to be an important link to metabolic
abnormalities, obesity, risk for cardiovascular disease,
and place the child at risk for adult obesity, ultimately
impacting mortality and morbidity.1, 4, 13, 14 In addition,
childhood obesity can lead to social stigma having a
direct impact on the child’s and adolescent’s social,
behavioral, and emotional well-being.2
Obesity and Oral Health
Since caries detection is a routine part of oral
health assessment in the dental office, several studies
have been carried out to evaluate the relationship
between obesity and dental caries but the findings
were inconsistent.15-19 20 However, a systematic
review and meta-analysis by Hayden et al. reported
a statistically significant relationship (p=0.049)
between dental caries and childhood obesity.15
Birth weight, infant obesity, nutritional risk
factors, and socio-economic factors demonstrate
associations with the prevalence of early childhood
caries (ECC) and obesity in a number of studies.16,
18, 19
Since childhood obesity is a multifactorial issue,
caloric intake and the types of foods consumed, such
as SSBs, are an area for further investigation to fully
determine the association between dental caries,
nutrition, and obesity.
The evidence suggests an association between
obesity and periodontitis in adult populations.21 A
recent systematic review and meta-analysis suggests
an association between childhood obesity and signs
of periodontal disease including bleeding on probing,
probing depth, and plaque index.21 Further research
is needed in this area to clarify the relationship.22
Medical Professionals
Health care professionals provide health services
to young children and adolescents and can have an
impact on addressing childhood obesity. Studies
indicate that although Primary Care Providers (PCPs)
face many barriers in providing intervention such
as parental involvement, patient motivation, lack
of time, and support services, they understand the
importance of managing childhood obesity for shortand long-term disease prevention.23-27 PCPs feel more
comprehensive training and education would be
needed to adequately address this sensitive issue.27
Dental Professionals
Several studies to assess knowledge, attitudes,
beliefs, and barriers of dental professionals to
addressing obesity have been conducted.28-31 Curran
et al. and Lee et al. in separate studies surveyed
general and pediatric dentists about their role in
providing obesity education in adults and children.28, 30
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Respondents felt they would only consult the patient
on obesity when an established link between oral
and systemic health had been verified.28, 30 Major
barriers were lack of training to properly educate
and assist patients; and fear of offending the parent/
patients; and having them leave the practice.28, 30
Kading et al surveyed North Carolina dental
hygienists (DH) regarding factors affecting confidence
in providing obesity education and counseling in adult
populations.29 Survey results showed that 95% of
respondents felt DHs had a role in improving patient
nutrition, while only 36% considered assisting
patients in achieving their weight loss goals was part
of the DH role and 82% were more apt to educate
and counsel patients regarding oral health issues.29
In regards to confidence in obesity education and
counseling a primary focus of the study, 65% of
respondents expressed a level of confidence in
discussing obesity-related health risks.29 Of note
were 17% of the respondents reporting negative
attitudes about overweight people, suggesting
that obese individuals lack willpower.29 While DHs
reported learning nutrition counseling during their
educational program, assessments for overweight or
obesity were not part of the curriculum.29
Additional research in dental and DH students
conducted by Magliocca et al found that 92% percent
of students reported fewer than five hours of obesity
education.31 Even though 96% of the respondents
considered assessing dietary habits an important
component of preventive oral care, 31% reported
discomfort in addressing nutrition with obese
patients.31 About one-third of students held negative
stereotypes regarding obese patients including lack
of willpower and laziness and 11% felt overweight/
obese patients lacked will power31 These findings
suggest the need to address obesity and approaches
in supporting patients in behavior change to improve
oral and general health.31
Childhood obesity is a public health concern both
in the U.S. and around the world.3 The purpose of
this study was to assess DHs knowledge, beliefs,
attitudes, and barriers in educating patients/parents
about childhood obesity in the dental setting to
update and expand on the research of Kading et al.

Methods
A cross-sectional survey research design with a
random sample of DHs was utilized for this study.
Massachusetts College of Pharmacy and Health
Sciences (MCPHS) University’s Institutional Review
Board granted the study an exempt status under 45
CRF 46.101(B) (2) protocol number IRB062716C.
Survey design
The questionnaire was developed by combining
survey instruments from the studies of Curran
et al. and Ip et al.30, 32 The Nutrition, Exercise and
Weight Management, (NEW) Attitudes Scale was
Dental Hygiene
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developed and validated by Ip et al. to measure
medical students’ attitudes and beliefs regarding
obese patients.32 The NEW Attitudes scale had a testretest reliability of 0.89 with moderate correlation
to two previously validated measures of obesity
bias.32 Curran et al. developed a survey to explore
the dentists’ role in addressing obesity in adults and
was modified to fit the topic of childhood obesity.30
The NEW survey was used in its entirety along with
the modified survey from Curran et al.; both surveys
were used with permission from the authors.
The final survey instrument contained 7 sections:
knowledge (9 items); attitudes and beliefs (34 items);
practices (9 items); barriers (9 items); resources
needed (1 item); practice information (2 items); and
demographics (7 items). A 3-point Likert Scale was
used to assess level of agreement to the questions.
Content validity was established with a panel of
five nutrition and oral health experts.33 A validation
form was used to rate each survey question for the
content validity index (CVI) on a 4-point scale.33 The
percentage of agreement about the relevance of
each item was computed for the item CVI (I-CVI) and
the scale CVI (S-CVI) was computed by the total of
I-CVI’s divided by the number of survey questions.33
An acceptable I-CVI rating among the panel of
experts must result in 0.78 or higher, and the S-CVI
must result in 0.90 or higher in order to determine
adequate content validity of the questionnaire.33
The individual survey questions each received an
adequate I-CVI score ranging from 0.8-1. The overall
S-CVI score was .93, suggesting the survey was an
adequate representation of this study’s research
questions. The survey was then pilot tested by a
group of 10 DHs for feedback on clarity of questions
with no revisions recommended. The final survey
was entered into Survey Monkey®.

Data analysis
Weighted data were used for all analysis and
were examined using statistical software (IBM,SPSS
24®). Demographics and participants’ responses
were calculated using summary statistics. Participant
responses to “attitude” questions were appropriately
weighted and summed, providing a summary
“attitudes”, anti-fat, self-efficacy, and patient knowledge score for each participant, as in the previously
validated survey instrument.32
The χ2 test of independence was employed to
examine responses on knowledge, attitude, practice
and barrier items by level of DH education and
source of nutrition education. The Fisher’s exact test
was applied whenever there were inadequate cases
within the cells. A Bonferroni correction was used
on all tables larger than 2x2 to correct for omnibus
familywise error.
Clinical research often reports p-values alone,
however, this study also used an effect size to
calculate the strength of the association. Effect sizes
calculate the strength or magnitude of an effect and
are key in interpreting clinical research. While a
significant p-value can be found, the effect size may
be small and thus not relevant to clinical practice.36
In this study the phi coefficient (Φ) is reported to
indicate the degree of association between variables
in the χ2 test. Values of .10 are considered small, .30
medium, and .50 large effect sizes.37
A Spearman’s rank order correlation was used to
assess the relationship between age and all response
items. Univariate multiple linear regression analyses
were conducted to assess the association between
participants “attitudes” scores and responses
to practices items and all statistical tests were
performed at an alpha threshold of 0.05.

Survey participants

Results

Participants were recruited through the American
Dental Hygienists’ Association (ADHA) database of
members. ADHA chose a random sample of 13,492
DHs with a 99% delivery rate resulting in a final
sample size of 13,357. Of these, 1,046 individuals
accessed the survey. Post stratification was used to
weight the data by gender and race in order to match
U.S. population percentages34 and account for nonresponse bias.35

Participation Rate

Survey Procedures
An email invitation containing a link to the survey
was sent by ADHA to the selected sample. Participants
were given 2 weeks to complete the survey. A second
email reminder was sent by ADHA at the end of the
second week and participants were given 2 more
weeks to complete the survey. Investigators did not
have access to the email list.
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Following dissemination of the survey link to
the sample population, one individual emailed to
indicate they were no longer practicing and was
removed from future sample calculations. Therefore,
1046 independent attempts were recorded with 919
completed surveys and the overall participation rate
for this survey was 89.1%. The participation rate
(PR) was reported as recommended by the American
Association for Public Opinion Research.38 PR is the
number of people completing the survey divided by
the number of people who started the survey, as the
sources of nonresponse are unknown.38
Demographics
The majority of the participants were white females
(91%) with an average age of 28 years (SD=12.22)
(Table I). Less than half held a certificate or Associate’s
degree in Dental Hygiene (AS) with 40% holding a
Bachelor’s degree (BS), and 15% a Master’s degree
Dental Hygiene
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Table I. Demographic Characteristics of Study
Population (n=919)
n (%)
Participant Age, mean yrs (SD)

28.20 (12.22)

Gender
Male

31 (3%)

Female

886 (97%)

Race
White

814 (89%)

Asian

51 (6%)

Black or African American

30 (3%)

Other

25 (2%)

Ethnicity
Hispanic

43 (5%)

Non-Hispanic

876 (95%)

Education (any field)
Certificate

5 (1%)

Associate

228 (25%)

Bachelors

390 (42%)

Masters

267 (29%)

Doctorate/PhD

30 (3%)

Education (dental hygiene)
Certificate

24 (3%)

Associate

388 (42%)

Bachelors

368 (40%)

Masters

140 (15%)

Nutrition Education
Included in dental hygiene education

459 (51%)

Attended workshop or continuing
education after graduation

118 (13%)

College level course after graduation

38 (4%)

Self-study on the topic

159 (18%)

Other

133 (14%)

Primary Practice Setting
General Practice

613 (67%)

Pediatric Practice

30 (3%)

Other

276 (30%)

Number of pediatric patients per week

(MS). Over half reported having some nutrition
content in their entry-level DH educational
program while 31% indicated receiving obesity
education through continuing education;
including self-study and workshops. Over 67%
of the participants were employed in a general
practice, with 71% seeing fewer than 10
pediatric patients per week.
Early Versus Late Respondents
The non-response adjustment method
was used to address the non-response bias in
the study sample.38 Comparing respondents
to non-respondents presents challenges in
survey research and several methods have
been developed to estimate the potential
differences between people who respond and
non-responders. This includes treating “late”
responders as non-responders and using
those late responders to compare to early
participants. For this study, individuals who
responded before the reminder email was
sent were considered early responders and
all others were considered late. Independent
sample t-tests were performed on continuous
variables and a X2 test of independence was
used to examine the relationship across the
all categorical variables. Early responders
were not different than late responders on
any of the variables (p>.05).39
Knowledge
Table II illustrates DHs’ knowledge about
obesity, and relationships with oral and
systemic health. Most respondents understood
the risk of obesity and other health issues
(99%) and a majority understood the role
of SSBs in contributing to the added sugar
content in diets (76%), and the quantities
of SSBs consumed by youth (91%).
Although the respondents (28%) did not
feel overweight children were more likely to
become overweight adults, they felt parental
obesity was a strong risk factor for childhood
and adolescent obesity, with maternal
obesity having the greatest effect (76%).
Dental hygienists felt unsure regarding their
knowledge about the association between
obesity and dental caries (56%), although
they felt current research demonstrates an
association between obesity and periodontal
disease with an increased BMI (62%).

<10 patients

651 (71%)

Attitudes and Beliefs

10-15 patients

137 (15%)

16-20 patients

32 (3%)

Participants’ attitudes and beliefs about
obese patients are illustrated in Table III.
These questions explored the understanding
of the risk factors of obesity and DHs’
attitudes and beliefs towards educating and
discussing weight related issues.30 Results
showed DHs had a slightly more positive

>20 patients

99 (11%)

Yrs = years, SD = standard deviation, % = ratio of responses to
total respondents, and n = sample size.
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Table II. Knowledge Assessment (n=919)
True

False

Not sure

n (%)

n (%)

n (%)

Overweight children have increased risk of high blood pressure,
pre-diabetes, Type 2 diabetes mellitus, sleep apnea, high
cholesterol, joint problems, fatty liver, gallstones, oral health
problems, and gastro-esophageal reflux.

910 (99%)

0 (0%)

9 (1%)

Overweight children are no more likely to become overweight
adults than normal weight children.

261 (28%)

616 (67%)

41 (5%)

Parental obesity is the strongest risk factor for childhood and
adolescent obesity, with maternal obesity having the greatest effect.

699 (76%)

41 (4%)

179 (20%)

On a typical day, 80% of youth will have a sugar-sweetened
beverage (SSB).

832 (91%)

12 (1%)

75 (8%)

SSBs are responsible for the high added sugar content of diets.

702 (76%)

47 (5%)

171 (19%)

Eating 100 calories per day more than one’s daily energy needs
could lead to a 10-pound weight gain each year.

618 (67%)

48 (5%)

254 (28%)

In children, obesity appears to be associated with early tooth
eruption, potentially putting them at risk for dental caries
because of extended exposure time in the oral cavity.

224 (24%)

Current research has found an association between obesity and
periodontal disease with an increase in odds of having periodontal
disease with an increase in BMI.

568 (62%)

Literature has not agreed about the association between dental
caries and obesity in children.

203 (22%)

Knowledge Question Responses

182 (20%) 513 (56%)

45 (5%)

306 (33%)

248 (27%) 468 (51%)

% = ratio of responses to total respondents and n = sample size.

attitude (4.11) about obese patients, compared to
Kading et al. and Magliocca et al. respondents, who
had a negative attitude in that patients lacked will
power (17%). One-third of respondents reported a
negative stereotype of obese patients.
Significantly more respondents in the MS group
(76%) agreed it would be rewarding provide
nutritional counseling versus 60% of the BS group
(X2(4,907)=13.32, p=.01, Φ=.12). Master’s level
hygienists (45%) also indicated patients are likely to
follow an agreed upon plan to increase their physical
activity as compared to 34% of BS respondents. The
AS group (41%) had the lowest number of individuals
who were neutral on the same statement.
The NEW scale contains several items indicating
the perceived self-efficacy of a hygienist for helping
obese patients. Seventy-three percent of DHs with
obesity education as continuing education (COE)
agreed it would be rewarding to talk to someone about
nutrition when compared to 61% of those with obesity
education in an entry-level DH program (ELOE) (X2
(4,907) =13.73, p=.01, Φ=.12). Additionally, 62%
of the COE group agreed that they had a personal
desire to counsel patients about nutrition with only
42% of ELOE respondents indicating the same desire
42
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(X2(4, 907)=30.29, p<.001, Φ=.18). On a related
item, 36% of the COE group agreed that they had
a personal desire to counsel patients about physical
activity with 20% of the same group disagreeing.
Only 26% of those with ELOE reported a desire to
provide physical activity counseling with 32% the
ELOE group in disagreement (X2 (4, 907)=17.92,
p=.001, Φ=.14). Significantly more of the COE group
(28%) versus 18% of those with ELOEs, agreed in
having a personal desire to counsel patients about
weight management (X2 (4,907)=21.85, p<.001,
Φ=.16). In contrast, 22% of those with COE
indicated feeling awkward discussing weight when
a patient is overweight/obese, versus only 15% of
those with ELOE regarding the same response (X2 (4,
907)=10.08, p=.04, Φ=.11).
The NEW scale also contains several items
indicating a person’s anti-fat attitude. Among
respondents, 56% of the ELOEs were in disagreement
with the statement that people can eat a healthy diet
if they choose to do so compared to 47% of those
with COE (X2(4, 907)=10.08, p=.04, Φ=.11). All
other tests of independence between attitude items
and obesity education source were not significant.
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Table III. NEW Scale Item Response (n=919)
Disagree
n (%)

Neutral
n (%)

Agree
n (%)

There is no excuse for a patient to be overweight/obese.

574 (63%)

259 (28%)

87 (9%)

It is usually sufficient to give a person brief, clear advice about
weight management.

589 (64%)

225 (24%)

106 (12%)

People can eat a healthy diet if they choose to do so.

249 (27%)

197 (22%)

473 (51%)

Counseling about nutrition does not change behavior.

543 (59%)

235 (26%)

141 (15%)

I believe if I eat a healthy diet it would make me an effective
role model.

41 (5%)

162 (17%)

716 (78%)

I find it rewarding to talk to someone about nutrition.

50 (5%)

268 (29%)

601 (66%)

I have a personal desire to counsel patients about nutrition.

138 (15%)

326 (35%)

4655 (50%)

Patients understand the connection between nutrition and cancer.

677 (74%)

159 (17%)

84 (9%)

12 (1%)

20 (2%)

886 (97%)

Patients are likely to follow an agreed upon plan to increase
their physical activity.

418 (46%)

353 (38%)

149 (16%)

Even if I counsel them, patients will continue their poor physical
activity habits.

123 (13%)

528 (58%)

268 (29%)

I have a personal desire to counsel patients about physical activity.

260 (28%)

384 (42%)

275 (30%)

Overweight individuals tend to be lazy about physical activity.

372 (40%)

300 (33%)

248 (27%)

Patients understand the connection between physical activity
and cancer.

618 (67%)

254 (28%)

46 (5%)

Patients think lack of physical activity can be a serious health risk.

252 (27%)

259 (28%)

408 (45%)

I think obese patients are motivated to change their lifestyles.

299 (32%)

492 (54%)

128 (14%)

I feel effective in helping overweight/obese patients manage
their weight.

438 (47%)

389 (43%)

92 (10%)

I believe my patients will follow through with a weight
management program.

315 (34%)

554 (60%)

51 (6%)

I feel confident treating overweight/obese patients.

249 (27%)

310 (34%)

359 (39%)

I think treating overweight/obese patients is not worth the time.

775 (84%)

120 (13%)

25 (3%)

Weight management counseling takes too much time.

405 (44%)

325 (35%)

188 (21%)

I do feel a bit disgusted when treating a patient who is obese.

731 (80%)

122 (13%)

66 (7%)

If a patient is overweight/obese, I feel awkward discussing his/
her weight.

165 (18%)

214 (23%)

541 (59%)

The person and not the weight is the focus of weight
management counseling.

51 (6%)

167 (18%)

702 (76%)

Patients know the health risks related to their weight.

276 (30%)

280 (31%)

363 (39%)

Patients take their weight seriously.

238 (26%)

450 (49%)

232 (25%)

Patients understand the connection between weight and cancer.

577 (63%)

294 (32%)

48 (5%)

I have a personal desire to counsel patients about weight
management.

367 (40%)

355 (39%)

197 (21%)

Overweight/obese individuals lack will power.

471 (51%)

332 (36%)

117 (13%)

Patients think being overweight/obese is a serious health risk.

173 (19%)

350 (38%)

396 (43%)

Attitude Question Responses

The American food culture contributes to the overweight/
obesity problem.

% = ratio of responses to total respondent and n = sample size.
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Practices
The practices DHs currently incorporate into assessing and educating for
obesity in the dental practice are illustrated in Table IV. Most participants
reported never measuring height and weight and 95% have never plotted
BMI in children. Over half always provide nutritional counseling to reduce
consumption of SSB drinks, but only 65% reported that they sometimes
provide nutritional counseling to encourage healthy eating.
Most respondents reported never collaborating with school officials or other
health professionals to ensure healthy food choices are available in schools.
In addition, 76% report never referring to a Primary Care Provider (PCP) or
registered dietitian nutritionist (RDN).
Tests of independence demonstrated significant relationships between
source of obesity education and three practice items. First, more of the COE
participants (23%) indicated they always provide nutritional counseling to
encourage healthy eating, while only 15% of the ELOEs endorsed the same
frequency (X2(4, 919)=17.10, p=.002, Φ=.14). Second, participants in the
COE group reported they either never (70%), sometimes (22%), or always

Table IV. Practice Assessment of Study Population (n=919)
Never
n (%)

Sometimes
n (%)

Always
n (%)

Measure heights and weights

835
(91%)

61
(7%)

23
(2%)

Provide nutritional counseling to
reduce frequency of between
meal snacks.

163
(18%)

557 (60%)

199
(22%)

Provide nutritional counseling to
reduce consumption of sugarsweetened beverages including
juice, sports drinks, soda, energy
drink, etc.

40
(4%)

411
(45%)

469
(51%)

Plot body mass index on a height/
weight chart.

877
(95%)

27
(3%)

15
(2%)

Provide nutritional counseling to
encourage healthy eating.

156
(17%)

594
(65%)

169
(18%)

Advocates with school officials
or leaders to ensure school food
services, including vending services
and school stores, provide nutritious
food selections.

703
(76%)

167
(18%)

49
(6%)

Collaborates with school officials,
other health professionals, and
parent groups to increase awareness
of the importance of maintaining
healthy vending choices in schools,
and to encourage the promotion of
beverages of high nutritional value.

697
(76%)

171
(19%)

51
(5%)

Refer overweight or obese pediatric
patients to a Primary Care Provider
(PCP) and/or registered dietitian
nutritionist (RDN)”.

701
(76%)

185
(20%)

33
(4%)

Practice Question Responses

% = ratio of responses to total respondents and n = sample size.
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(8%) advocate with school
officials or leaders to ensure
school food services, includ-ing
vending services and school
stores, provide nutritious food
selections as compared to the
ELOEs group (never=81%, sometimes=15%, and always=4%),
( X 2( 4 , 9 1 9 ) = 1 6 . 9 2 , p = . 0 0 2 ,
Φ=.14). Finally, COEs are more
likely to always (9%) or sometimes (24%) collaborate to
increase awareness of the
importance of maintaining healthy
vending choices in schools, and
to encourage the promotion of
beverages of high nutritional
value than those with ELOE
(always=4%, sometimes=14%),
( X 2( 4 , 9 1 9 ) = 2 8 . 8 3 , p < . 0 0 1 ,
Φ=.17).
Barriers
The major barriers to educating patients about childhood
obesity were limited time, cited
by 63% of the respondents. Minor
barriers included insufficient
knowledge about the guidelines
for prevention and management
of childhood obesity (52%), lack
of confidence in addressing
obesity issue (51%), lack of training to counsel on healthy eating
for weight management (45%),
lack of patient acceptance from
a dental professional (51%), and
lack of knowledge about making
the appropriate referral (53%).
Dental Hygienists in the BS
group (69%) said finding enough
time in their schedule was a major
barrier, compared to 63% of MS
and 59% of AS level DHs (X2(4,
919)=10.80, p=.03, Φ=.11).
One-quarter of the Master’s
level DHs did not feel that lack
of confidence in addressing the
obesity issue with patients was
a barrier as compared to 10%
of the BS group and 17% of the
AS group. (X2 (4, 919)=19.48,
p=.001, Φ=.15). Lack of training
about counseling for healthy
eating patterns for weight management, showed the largest
difference between the MS group
(26%) who were more likely not
to see training as a barrier in
contrast to only 13% of the BS
Vol. 92 • No. 2 • April 2018

group. (X2(4, 919)=12.37, p=.02, Φ=.12). In regards
to lack of knowledge about making appropriate
referrals, 22% of the MS group versus 12% of the
BS group saw this as a barrier. (X2(4, 919)=10.26,
p=.04, Φ=.11).

Anti-fat attitudes and self-efficacy scales were
significant predictors of the frequency of collaboration
and referral by hygienists. The model of attitude
subscales predicting anthropometric frequency was
not significant (p=.08) however the self-efficacy
scale was a significant predictor within the model
(p=.03). Overall, self-efficacy was the most robust
predictor of practice frequency.

Fear of offending a parent or patient was seen by
62% of the ELOEs as being a major barrier versus
38% of the COEs (X2 (4, 919)=25.80, p<.001,
Φ=.17). Thirty-percent of the COE group viewed
lack of training about counseling for healthy eating
patterns for weight management a barrier as
compared to 41% of the ELOEs (X2(4, 919)=18.69,
p<.001, Φ=.14). The COE group was less likely
(29%) to see patient resistance to healthy eating
advice as a major barrier as compared to 42% of
the ELOEs (X2(4, 919)=25.44, p<.001, Φ=.17). Only
28% of COEs thought lack of knowledge in making
appropriate referrals for care was a major barrier as
compared to 34% of the ELOEs. (X2(4, 919)=24.12,
p<.001, Φ=.16). The perceived barriers to educating
about childhood obesity are illustrated in Table V.

Discussion
Childhood obesity prevalence is a major public
health concern.1, 3 Risk factors such as Type 2 diabetes
mellitus and cardiovascular disease, once considered
adult-onset diseases, have increased dramatically
among youth.40,41 Many respondents reported understanding the risk factors for systemic diseases and
the majority understood the role SSBs play in the
high sugar content in the child’s diet. However, only
about half reported consistently counseling patients
on SSB consumption, and just over half (65%)
reported sometimes counseling patients on healthy
eating. Nutrition counseling on healthy eating to
reduce caries risk and improve overall health is
supported by the policies of the major professional
dental organizations including the AAPD, ADA, and
AHDA as an area that should be addressed as part of
the preventative dental appointment.9-11

Attitude Associations
Associations between attitude and practice was
examined using multiple regression with the antifat, self-efficacy, and patient belief scales predicting
each of the practice scales are displayed in Table
VI. Practice scales were created by combining all
items related to nutrition counseling (counseling),
collaboration with other professionals (collaboration),
and collecting/plotting anthropometric data and
conducting a factor analysis.

Since there is conflicting information regarding
obesity and dental caries16, 19 respondents were unsure
of the relationship. Goodson et al and Mojarad et al.
evaluated the association between childhood obesity
and dental caries and concluded that although dental
caries increases with sugar consumption, obesity
may not be a primary cause of caries16, 20, which may
be the source of uncertainty in the respondents.

Anti-fat, self-efficacy and patient beliefs were all
significant positive predictors of the frequency that
DHs provide obesity related counseling in practice.

Table V. Barriers Assessment of Study Population (n=919)
Not a Barrier

Minor Barrier

Major Barrier

n (%)

n (%)

n (%)

280 (31%)

238 (36%)

311 (33%)

Not enough time in daily schedule.

62 (7%)

274 (30%)

583 (63%)

Fear of offending parent or patient.

81 (9%)

406 (44%)

432 (47%)

Insufficient knowledge about guidelines for
prevention and management of childhood obesity.

129 (14%)

476 (52%)

313 (34%)

Lack of confidence in addressing obesity issue.

143(15%)

468 (50%)

308 (35%)

Lack of training about counseling for healthy eating
patterns for weight management.

163 (17%)

419(46%)

337 (37%)

Lack of patient acceptance of healthy eating advice
from a dental professional.

104 (11%)

461 (50%)

354 (39%)

Lack of knowledge about making appropriate referral
for further evaluation and/or care.

141 (15%)

493 (54%)

285 (31%)

Barrier Question Responses
Little or no reimbursement for this service.

% = ratio of responses to total respondents and n = sample size.
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Table VI. Univariate Linear Regression of “Attitudes” Scales
Predicting Practice Frequency
Variable

Counseling

Collaboration

Anthropometric

Anti-fat attitude

.09**

.09**

.02

Self-efficacy

.30**

.26**

.08*

.07*

.01

-.02

.11**

.09**

.004

Beliefs about patient knowledge
R2
All coefficients are standardized.
* p<0.05, ** p<.01. R2 is the adjusted R2.

Study participants, particularly those who had
engaged with obesity education in a continuing
education format (COE), found it rewarding to
discuss nutrition with patients and noted a personal
desire to do so, but felt awkward discussing weight
with someone who is overweight/obese. Participants
in this study stated they would be uncomfortable
discussing weight related issues unless the patient
had an identifiable systemic/oral link, which was
similar to the findings in previous studies.20, 28, 29
Interestingly, a study by Tavares and Chomitz on
healthy weight interventions in the dental office,
found 95% caregivers of children felt the dental office
is an appropriate place to get information on healthy
eating and exercise, and 95% of caregivers felt the
DH was a good person to discuss height and weight
goals with the child and parent.42 These findings
suggest an inconsistency between DHs perceptions
regarding the response of caregivers/parents/
patients to education about obesity intervention in
the dental setting and their actual response.29, 42
Findings in this study are similar to Kading et
al. in that a little over half (58%) of DHs lack the
confidence to provide obesity education for prevention
and management.29 Further investigation into the
relationship between childhood obesity and caries
may provide DHs with more confidence to discuss
obesity, support healthy eating and provide referrals
to PHPs for further evaluation when indicated.
Results from this study regarding attitudes and
beliefs about obese patients were similar of Ip et al.
findings in medical students.32 Medical students the
Ip et al. study had a mildly positive attitude (24.4)
and DHs in this study had slightly positive attitude
(4.15).32 The anti-fat and self-efficacy subscales
of the attitudes scale in this study, predicted the
frequency of practice. Respondents with a more
positive attitude about obese patients were more
likely to provide counseling on a lower intake of
SSBs, encourage healthy eating along with referral
to a primary care provider, advocate/collaborate
with schools to change policy, and refer to a PCP
or RDN. This finding suggests the importance of
further education at the graduate level or continuing
education on obesity to dispel stereotypes and social
46
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stigmas. Further education on obesity intervention
and management may enhance practice behaviors to
address obesity in the dental setting and encourage
inter-professional collaboration to benefit the
patient’s oral and overall health.
The barriers reported in this study were similar to
those reported in the literature.28-31 Barriers included
time constraints, fear of offending the parent/
child, and a lack of knowledge on the guidelines for
management of childhood obesity to be successful.
Only about half of participants in this study
reported having received nutrition education which
was unexpected given it is required as part of the
Commission on Dental Accreditation Standards
for Dental Hygiene Education Programs.43 Lack
of obesity education in entry-level DH program
curricula, may deter DHs’ ability to gain the
knowledge needed to be confident in assessing and
educating for childhood obesity. Multiple studies
report that DHs feel their education in assessing
and educating for childhood obesity is limited, and
that fear of offending the parent/child is a major
barrier for implementation.28-31, 44 Results from this
study suggest higher levels of self-efficacy were a
predictor of practice behaviors. Education in entrylevel programs as well as continuing education
opportunities may influence self-efficacy so DHs will
be confident in providing education without fear of
offending the parent or child.
A limitation to this study was the participation
rate from the ADHA mailing list. Efforts were made
during analysis to correct for bias by weighting
the data and compare early respondents vs. late
respondents. In addition, self-report surveys are
susceptible to report bias such as responding in a
socially desirable way to questions about attitudes,
beliefs, and current practices.

Conclusion
Dental hygienists understand the increased risk
factors with obesity and systemic health. While
confident in providing nutritional counseling for caries
prevention and management, only a little more than
half address healthy eating and the intake of sugarDental Hygiene
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sweetened beverages. Brief nutrition interventions
along with referral to a health care provider by the
dental hygienist, can assist overweight and obese
patients in making incremental changes in weight
management without the risk of offending the
patient or parent. Contrary to the commonly held
belief by dental hygienists regarding the openness
of patients and caregivers to obesity education,
research indicates that the vast majority of caregivers
of children are open to nutritional education in the
dental office setting.42
Basic nutritional counseling for a healthy lifestyle
and obesity education needs to be incorporated
into entry-level DH education and made available
to practicing DHs to increase their knowledge
and confidence in their role as members of
interprofessional healthcare teams to manage the
obesity epidemic.
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