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reported in this article were to compare two distinct QA/CC programs of Canadian dental hygienists and assess the impact of
these two programs on practice behavior change, a proxy measure for quality. British Columbia (BC) and Ontario (ON) were
compared because the former mandates continuing education (CE) time requirements. A two-group comparison survey design
using a self-administered questionnaire was implemented in randomly selected samples from two jurisdictions. No statistical
differences were found in total activity, change opportunities, or change implementation, but ON study subjects participated in
significantly more activities that yielded change opportunities and more activities that generated appropriate change implementation, meaning positive and correct approaches to providing care, than BC dental hygienists. Both groups reported implementing
change to a similarly high degree. The findings suggest that ON dental hygienists participated in more learning activities that had
relevancy to their practice and learning needs than did BC subjects. The findings indicate that the QA program in ON may allow
for greater efficiency in professional learning.
Prof. Asadoorian is Assistant Professor and First-Year Clinical Coordinator, School of Dental Hygiene, Faculty of Dentistry,
University of Manitoba; Dr. Locker is Professor and Director, Community Dental Health Services Research Unit, Faculty of
Dentistry, University of Toronto. Direct correspondence and requests for reprints to Prof. Joanna Asadoorian, School of Dental
Hygiene, Faculty of Dentistry, University of Manitoba, D35-780 Bannatyne Avenue, Winnipeg, Manitoba R3E 0W2 Canada; 204789-3574 phone; 204-789-3948 fax; Joanna_Asadoorian@UManitoba.ca.
Key words: quality assurance, continuing education, continuing competence, self-directed learning, professional behavior change
Submitted for publication 7/25/05; accepted 5/25/06

C

ontinuing competence (CC), quality assurance
(QA), and quality improvement programs are
strategies designed to ensure that the public receives not only appropriate and technically sound care,
but also that health care delivery improves over time.
The structure of these programs has become a contentious issue because requirements for registrants vary
considerably between professions and jurisdictions
and are resource-intensive. Program developers are
increasingly obligated to validate CC requirements.
Canadian dental hygiene provincial QA/CC
programs range in format from traditional mandatory
continuing education (CE)-based programming, such
as that occurring in British Columbia (BC) and other
provinces, to more unique portfolio-based schemes,
like that implemented in Ontario (ON). A full review
of Canadian dental hygiene QA program requirements has been previously published.1
This article reports the findings of a surveybased study that compared the impact of the BC and
ON dental hygiene QA programs on positive practice
behavior change, a necessary prerequisite for practice
improvements. These two Canadian self-regulated
jurisdictions were selected because of their dissimilar
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QA/CC program requirements and because both have
a sufficiently large population of dental hygienists
to allow for statistical analysis. A previous article
reported on the fulfillment of program requirements
by study participants.2

Background
While keeping up-to-date with current research
is foundational to providing quality care, it is the application of recent findings to practice that has the
potential to improve practice.3-5 There is a considerable lag time between new research findings and
their general application into the majority of practice
settings,4,6-9 which has helped generate debate surrounding the best way to encourage current research
utility in practice. Because the delivery of competent
care requires the application of new knowledge and
skills into practice, measurement of change in practice behaviors has been used as a proxy to measure
quality and improvement.3,10,11
The idea that mandatory CE as an isolated
mechanism, especially when passively disseminated,
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ensures CC of providers or quality in practice has not
been empirically demonstrated.4,10,12-15 New initiatives in QA programming have been partly fuelled
by research demonstrating that learning based on
individual needs and practice environment does lead
to practice change.10,13,15,16 The College of Dental
Hygienists of Ontario (CDHO), a provincial regulatory body, implemented such an innovation in QA
programming in 1999.1
The ON program requires registrants to selfdirect their learning, guided by ongoing self-assessment comparing individual practice behaviors to
practice standards.17 Through the self-assessment,
learning goals and a plan are established, the plan is
implemented, and, finally, the plan is evaluated for
the attainment of goals.17 Regardless of the learning
resources selected or their quantity, the critical element is that activities are based on the predetermined
learning goals. In contrast, the BC program requires
seventy-five credit hours of formally recognized CE
within a three-year cycle.1 While self-assessment is
recommended, it is not an enforced component of the
CE program in BC.

Materials and Methods
This study utilized an observational, cross-sectional two-group comparison survey design. Data was
collected with self-administered, mailed questionnaires primarily composed of closed-response items.
The research proposal and survey instrument were
validated based on face, content, consensual, criterion, and construct validity.18,19 A four-step approach
was used to develop the survey instrument. First,
knowledge acquired through previous research was
applied.1 Second, an extensive literature review of
QA, CE, Quality Improvement, CC, behavior change
theory, adult learning theory, and the principles of
health survey design was conducted. Next, several
consultations with experts in QA, dental hygiene,
survey methods and design, behavioral sciences, and
psychometrics were carried out. Finally, pre-testing
of the survey instrument was conducted with a convenience sample of practicing dental hygienists, and
appropriate revisions were made.
The sample size was calculated based on a
formula for two-group comparisons.18 While no
comparable research was available within this specific population to base predicted values, Aday states
that assumptions may be made based on knowledge
of the group and previous research.18 We estimated a
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50 percent difference between the two groups because
self-assessment is a requirement within the ON QA
program whereas, in BC, self-assessment is a recommendation. Based on this estimation, we calculated
that each group required 860 cases to detect a difference between the group proportions for the main
outcome variable: implementation of appropriate
behavior change in professional practice. Appropriateness was defined for study subjects within the survey as “what you believe to be a positive and correct
approach to your work and to be consistent with your
knowledge, skill, and professional standards.”
While positive health care outcomes have been
described as the most robust method for testing the
impact of continuing medical education3 and are
considered to be the “gold standard” for the study
of QA in health care, outcomes can be complicated
to measure and may be influenced by factors outside of the delivery of care, such as lack of patient
compliance and the nature of the disease process.10,11
Greco and Eisenberg say that a less stringent test is
whether health care providers (physicians) change
their practice.3 Measuring change in practitioner
behavior is based on the premise that improvements
in health care delivery, specifically structure and process elements, will increase the likelihood of positive
health care outcomes.11 The measurement of practice
behavior change has been used as a proxy measure
in other studies.3 In this study, the primary outcome
measure was behavior change reported as occurring
as a direct result of selected learning activities, such
as continuing education, within a two-year period.
As professional health care providers with legal and
ethical responsibilities, we assert that dental hygienists are expected to be able to distinguish between
appropriate and inappropriate care within their own
scope of practice, knowledge, and level of expertise.
Subsequent to reading a journal article or attending a
course on an innovation in periodontal maintenance
therapy, for example, the dental hygienist would
implement this innovation into practice.
We used a 0.05 significance level of precision.
In less complicated study designs such as the systematic random sampling used in this investigation,
Aday states it is unnecessary to estimate and adjust
for an anticipated design effect.18 Adjustments for
an expected response rate of 75 percent were made.
Survey procedures were based, where feasible,
on criteria from Dillman’s “Mail and Other SelfAdministered Questionnaires” and Aday’s Designing
and Conducting Health Surveys.18,20 Standardized
survey procedures were exactingly followed to ensure
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reliability of the results. The study was ethically and
scientifically approved by the University of Toronto
and the Faculty of Dentistry respectively. Strict privacy and confidentiality were ensured throughout
the study, and no risks to participants were expected.
Sample subjects were disproportionately drawn from
the two jurisdictions, BC and ON, of registered, active dental hygienists. Exclusion criteria included
registrants with less than two years registration in BC
or ON, those registered in more than one province,
and those not actively registered in either BC or ON
at the time of the survey.
The survey was divided into two components:
Part I requested demographic data and QA activities
and has been previously reported on,2 and Part II
examined appropriate professional behavior change.
This article presents the results of Part II. The survey
instrument is available by contacting the first author.
In order to measure change in practice, study
subjects were asked to report on their participation
in seventeen specified dental hygiene and related
learning activities (Table 1) and, in addition, any
other learning activities not included in the seventeen specified activities within the previous
two-year period (see example in Figure 1). Study
subjects were asked to report on all learning activities undertaken during the previous two years
including informal (e.g., journal reading, literature
searches) and formal (e.g., continuing education
lectures, study clubs) methods. Examples were
provided within the survey of formal and informal
activities. While respondents were asked in Part
I of the questionnaire to report on the number of
hours/days of informal and formal learning activi-

ties participated in,2 they were not asked to provide
details on specific activities in relation to changes in
behavior in Part II of the study. Opportunities were
defined as “appropriate behavior change suggested
and applicable for your work setting,” keeping in
mind that the term “appropriate” had been defined
earlier in the survey instrument. Three scores were
calculated as presented in Table 2.
Three subsequent ratio scores were formulated
for each respondent to present more accurate reflections of appropriate change implementation (Table
3). This was necessary because the primary objective

Table 1. Specified dental hygiene and related learning
activities
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Record keeping and documentation
Assessment of extra-oral and/or intra-oral tissues
Planning for client care
Implementation of debridement techniques
Aseptic technique and/or universal precautions
Oral self-care techniques
Administration and management
Information technologies
Case presentation and/or treatment planning
Irrigation, antibiotic, and/or antimicrobial
therapies
Radiographic techniques and/or interpretation
Nutritional assessment and/or counselling
Behavior modification and/or motivational
strategies
Fluoride therapy
Educational theory and/or strategies
Curriculum design and/or evaluation
Research design and/or statistical analysis

37. Periodontal irrigation, antibiotic and/or anti-microbial therapies
(A) Did you participate
in a related learning activity?

(B) Was an appropriate
behavior change suggested
and applicable for your work
setting?

(C) Did you implement
change into your work
setting?

(A) 1. Yes; go to B.

(B) 1. Yes; go to C.

(C) 1. Yes; go to #38.

(A) 2. No; go to #38.

(B) 2. No; go to #38.

(C) 2. No; go to #38.

Figure 1. Example of specified dental hygiene learning activity
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Table 2. Description of total scores
Total Scores

Description

(A) Activity Score

Total number of activities
reported by each subject

(B) Opportunity Score

Total number of activities
participated in that included
opportunities or suggestions
for appropriate practice
change

(C) Implementation Score

Total number of practice
behavior changes
implemented resulting
from the reported
opportunities

Self-directed learning scores were analyzed to
determine if a significant relationship was evident
between the self-directed learning score and the outcome measure, which reported appropriate behavior
change implementation. Respondents were asked if
they always, sometimes/occasionally, or never performed these self-directed learning steps and were
allocated 2, 1, or 0 points, respectively, for a possible
score out of 10.

Results

of the study was to measure behavior change as an
outcome of learning activity; therefore, it is necessary
to measure change as a proportion of opportunities
rather than just total change as there may have been
variation between the total activity scores.
We interpreted the last score, implementation
from activity, as a measure of learning efficiency.
Finally, a self-directed learning score was
calculated as a reflection of the degree to which the
respondents implemented the components of selfdirected learning within practice, which theoretically guided their learning and change. Self-directed
learning, as described originally by Knowles in
1975,21 involves several steps to guide learning and
make it more relevant for the individual. The steps
included in self-directed learning for the purposes
of this study are:
• self-assessment to determine professional weaknesses,
• establishment of personal learning goals,
• development of a plan for action,
• implementation of a plan for action, and
• re-evaluation to determine whether one’s goals
were attained.

A total of 1,750 study subjects were randomly
drawn from the two provincial registries (nBC=875,
nON=875). A response rate of 49.5 percent of eligible subjects was achieved through two mailings.
Of the eligible respondents, 46.6 percent (nON=404)
and 53.4 percent (nBC=463) were from ON and BC,
respectively.
Representativeness of the sample to the
population was determined through comparisons
of demographic and educational background data
from this survey and that of a large Canadian study
conducted in 2001 with a near 80 percent response
rate.22 No statistically significant differences were
demonstrated between the data, with the exception of
a significantly greater proportion of ON respondents
in the present study (13.4 percent) who obtained
their dental hygiene education within a university
setting as compared to those from the 2001 study
(7.1 percent) (p=0.005).
Calculation of the activity score resulted in a
range of zero to nineteen activities reported for both
groups. Means for each of these three scores were
calculated (Table 4), and t-tests showed no significant
difference between the two groups (activity score
p=0.08; opportunity score p=0.27; implementation
score p=0.42).
While not significant, these means show that
while BC study subjects reported participating in

Table 3. Description of ratio scores
Ratio Scores

Description

(B/A) Opportunity Within Activity Score

Proportion of learning activities participated in that suggested potential
appropriate change for the study subject’s practice
Proportion of the total change that was implemented in relation to the
total opportunities for change that were made available
Proportion of total behavior change implemented in relation to the total
amount of learning activity

(C/B) Implementation from Opportunity Score
(C/A) Implementation from Activity Score
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slightly more total activities in the two-year period,
ON dental hygienists demonstrated more total opportunities for practice behavior change.
A t-test of mean ratio scores demonstrated ON
dental hygienists participated in significantly more
professional learning activities that yielded relevant
opportunities for change (opportunity from activity
ratio score) than BC respondents (p<0.05) (Table
5). The results indicated no significant difference
between the BC and ON respondents’ implementation
from opportunity scores. Therefore, when appropriate
suggestions for change were presented, both groups
implemented them to a similarly high degree. While
the means revealed that both groups implemented
much less change in relation to total activity (implementation from opportunity score) than in relation to
total opportunities, respondents from ON showed a
significantly greater proportion (p<0.05), suggesting
more efficient learning strategies.
Previously reported findings demonstrated that
ON participants reported significantly higher SDL
scores than those in BC, which we believe is at least
partially a result of the ON QA program requirements.2 The mean self-directed learning score in
ON was 6.98 (s=2.40) and in BC was 6.14 (s=2.89)
out of 10 (p<0.05).2
We tested for correlations between self-directed
learning scores and the three ratio change scores. We
believe that, of these scores, the best indicator of appropriate change is the implementation from opportunity
score because no implementation of change would
be expected in those activities participated in that did
not yield appropriate suggestions for change. Using
the Spearman’s rho correlation test for non-parametric data, a small (see Cohen, as cited in Hopkins for
interpretation of correlation coefficients23) positive,
significant correlation coefficient (rs=0.14, p<0.01)
was demonstrated between self-directed learning score
and implementation from opportunity score.
Correlations were also calculated for the SDL
score and both the implementation from activity score
and the opportunity within activity score. Again,

Table 4. Comparison of mean total scores
Score
(A) Activity Score
(B) Opportunity Score
(C) Implementation Score

Mean ON

Mean BC

8.16 (s=3.40)
7.17 (s=3.50)
6.56 (s=3.52)

8.56 (s=3.41)
6.91 (s=3.45)
6.37 (s=3.53)

small, positive, significant correlation coefficients
were revealed (implementation from activity score
rs=0.16, p<0.01; opportunity within activity score
rs=0.11, p<0.01).
More moderate correlations were demonstrated
for self-directed learning scores and the total scores:
activity score rs=0.30 (p<0.01), opportunity score
rs=0.32 (p<0.01), and implementation score rs=0.34
(p<0.01). These correlation coefficients indicate
that as the self-directed learning score increases, so
do the total amount of activity, total opportunities
for practice change, and total implementation of
practice change.
Correlation coefficients were also calculated to
test for associations between demographic data and
the implementation from opportunity score. Only age
and experience showed very small positive correlations rs=0.12 for both (p<0.01).

Discussion
No statistical differences were found between
the two groups in any of the total scores (activity,
opportunities, or implementation), but the ON respondents participated in significantly more activities
that yielded change opportunities and more activities that generated appropriate change implementation than did dental hygienists in BC. Both groups
implemented change to a similarly high degree when
presented with an appropriate opportunity. These
findings suggest greater efficiency in professional
learning strategies for the ON subjects.

Table 5. Comparison of mean ratio scores
Score

Mean ON (%)

Mean BC (%)

Significant*

(B/A) Opportunity Within Activity
(C/B) Implementation from Opportunity
(C/A) Implementation from Activity

87.3 (s=19.2)
90.9 (s=17.3)
79.6 (s=23.4)

81.5 (s=23.0)
90.2 (s=18.6)
74.2 (s=25.5)

*(p<0.05)
Not significant
*(p<0.05)
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Several reasons may explain this phenomenon.
First, a significantly higher level of adherence to the
self-directed learning process may result in a higher
acuity for ON respondents to select appropriate learning activities. However, the small correlation coefficient calculations of self-directed learning and ratio
change scores did not support this rationale. Second,
CE time requirements imposed in BC coupled with
more limited access to formal learning resources2
may impose barriers to selecting appropriate learning
interventions that have a greater likelihood for presenting relevant suggestions for change suitable for
implementation. Third, the ON QA program removes
the preceding barrier and permits autonomous selection of learning activities. We believe a combination
of these factors is responsible.
Only small but significant positive correlations
were found between self-directed learning scores and
the three ratio scores. More moderate, significant
positive correlations were demonstrated between selfdirected learning scores and the three total scores.
This suggests that the self-directed learning process,
in its entirety, appears to be positively related to all
aspects of learning: participation in activity, opportunities for change encountered, and implementation
of change. Had the self-directed learning scores been
more highly correlated with change opportunities
and change implementation, but not with activity
participation, it may have been rationalized that the
self-directed learning process is associated with appropriate choice and subsequent implementation.
However, this distinction was not evident.
It is our assertion that dental hygienists in BC
will need to participate in more learning activities
in order to encounter similar quantities of appropriate learning opportunities for change than do dental
hygienists in ON. This point raises very important
questions regarding the validity and legitimacy of the
imposition of CE time requirements on registrants
within professional colleges. We recommend further scrutiny of QA and CC program requirements,
especially where CE time requirements are imposed,
as they may be inappropriate and inhibit efficiency
in learning.
We have identified four main weaknesses to
the study. First, only the final stage of the change
process, implementation, was measured and was not
sensitive to the stages of change. Slotnick has stated
that research needs to incorporate the movement from
one stage to the next when evaluating the success of
an intervention on change.24 Second, the study was
based on the utility of somewhat discretionary self-
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reported data versus observed data, and it is therefore
subject to reporting inaccuracies. Social desirability
bias occurs when an individual does not adhere to a
social norm but reports doing so when questioned.25
Despite a suspected overreporting of activity and
change, these influences are believed to be reasonably
equal between these groups. This means that comparisons between groups can be made, correlations
calculated, and conclusions drawn. However, caution must be emphasized when examining the total
scores because these results are based on subjective
and individual interpretations. Third, the generalizations made from the literature review presented
in this article, especially references 10-16, may be
somewhat unjustified because most of the research
has been conducted on physicians. Bero remarks that
the generalizability of the findings from the physician studies to other settings is uncertain, because
of educational differences, structure of health care
systems, and different barriers to change.14 Finally,
the study design did not incorporate a control group.
Including a province where no formal QA program is
in place may have yielded useful comparative data.
While a small follow-up study in another province is
conceivable, it may be argued that more traditional
programming based on mandated CE time requirements provide the control as very few jurisdictions,
particularly those that are self-regulated, have no
QA/CC programming in place.

Conclusions
No statistical differences were found between
BC and ON study subjects participating in QA/CC
programs based on mandatory CE and SDL in any
of the total scores (activity, opportunities, or implementation). However, the ON respondents reported
participating in significantly more activities yielding
change opportunities and generating appropriate
change implementation than dental hygienists in BC.
When presented with an appropriate opportunity,
respondents from both groups implemented change
to a similarly high degree. Small but significant positive correlations were found between self-directed
learning scores and the three ratio scores, but more
moderate, significant positive correlations were
demonstrated between self-directed learning scores
and the three total scores.
This study has generated important hypotheses
worthy of investigation, including how the SDL process can be enhanced to provide more accurate and
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meaningful reflections of individual learning needs,
examination of how and why the change process may
collapse specifically in dental hygiene among other
health professions, and, finally, a determination of
how QA policy and programming can best facilitate
appropriate learning strategies and the positive practice changes required for CC.
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