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Objective. To assess the long-term sustainability of continuing professional development (CPD)
training in pharmacy practice and learning behaviors.
Methods. This was a 3-year posttrial survey of pharmacists who had participated in an unblinded
randomized controlled trial of CPD. The online survey assessed participants’ perceptions of pharmacy
practice, learning behaviors, and sustainability of CPD. Differences between groups on the posttrial
survey responses and changes from the trial’s follow-up survey to the posttrial survey responses within
the intervention group were compared.
Results. Of the 91 pharmacists who completed the original trial, 72 (79%) participated in the sustain-
ability survey. Compared to control participants, a higher percentage of intervention participants
reported in the sustainability survey that they had utilized the CPD concept (45.7% vs 8.1%) and
identified personal learning objectives (68.6% vs 43.2%) during the previous year. Compared to their
follow-up survey responses, lower percentages of intervention participants reported identifying per-
sonal learning objectives (94.3% vs 68.6%), documenting their learning plan (82.9% vs 22.9%) and
participating in learning by doing (42.9% vs 14.3%) in the sustainability survey. In the intervention
group, many of the improvements to pharmacy practice items were sustained over the 3-year period but
were not significantly different from the control group.
Conclusion. Sustainability of a CPD intervention over a 3-year varied. While CPD-trained pharmacists
reported utilizing CPD concepts at a higher rate than control pharmacists, their CPD learning behaviors
diminished over time.

Keywords: Continuing pharmacy education, continuing professional development, education outcomes, learn-
ing behaviors, pharmacy practice, sustainability

INTRODUCTION
Traditional continuing pharmacy education (CPE) is

typically based on completing predefined learning activ-
ities to earn credit hours towards pharmacist relicensure
without the ability to personalize learning objectives.
Continuing professional development, in contrast, is
a systematic learning process that is self-directed using a
4-stage cycle (reflect, plan, act, and evaluate).1,2 Reflect-
ing on one’s personal knowledge, skills, and competence
aids in the creation of a personal development plan
designed to address personal learning needs. Activities
are then chosen to meet identified, personalized learning
objectives, which are evaluated upon completion to
determine if they have been achieved.2

While the effect of CPD on learning and practice has
been investigated among physicians, little evidence has

been reported of its efficacy among pharmacists. In 2008,

Kaiser Permanente Colorado (KPCO) conducted a pre-

post, randomized controlled trial of 100 pharmacists to

assess the effect ofCPDcompared to traditional continuing

pharmacy education (CPE) on perceptions of factors re-

lated to pharmacypractice and learningbehaviors.3,4While

the CPD arm had significant improvements in perceptions

of both pharmacy practice and learning behaviors relative

to the CPE arm in the trial, it is unknown if these improve-

ments are sustainable over time. Sustainability of these

changes would imply that the benefits of finite CPD train-

ing would perpetuate without the need for additional in-

terventions or motivations. The objective of this study was

to assess the long-term sustainability of CPD training in

changes to pharmacy practice and learning behaviors.
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METHODS
A survey of pharmacists was conducted at KPCO,

a not-for-profit integrated health care delivery system
that, at the time of the survey, employed over 300 full-
time and part-time pharmacists and provided services to
more than 530 000 members. Pharmacists who partici-
pated in the CPD trial and were still KPCO employees
were invited to participate in an online sustainability sur-
vey in May 2012, approximately 3 years after the CPD
trial.3,4 The survey queried pharmacists on perceptions of
pharmacy practice and learning behaviors and the sustain-
ability of CPD. Approval to conduct this survey was
obtained from the KPCO Institutional Review Board.
Re-consent was not required by the review board as par-
ticipation in the sustainability survey was voluntary and
only open to pharmacists who were consented for the
CPD trial.

All full-time and part-time licensed pharmacists at
KPCOwere eligible to participate in the original trial and
recruited via e-mail and at departmental meetings. Partic-
ipantswere provided a 2-hour “CPD101” that detailed the
history and principles of CPD and then randomized into
the intervention (CPD group) or control arm. Intervention
participants were provided instruction on the CPDmodel
and how to utilize the CPD concept for their education
needs. They completed 3 hours of home study about the
CPD concept and a 7-hour, in-person workshop with
hands-on training and participation in the CPD process.
The intervention group kept track of their educational
progress in a personal online CPD portfolio. In addition,
their progress toward completing the learning objectives
was checked at two 2-hour follow-up workshops at 5 and
10 months after the initial workshop. Nonintervention
participants (control group) were instructed to maintain
the traditional CPE process. In Colorado, the minimum
number of credit hours needed for relicensure is 24 every
2 years (Figure 1). At the time of this survey, no moni-
toring of CPE for the participants occurred beyond that
of the activities required by the Colorado State Board of
Pharmacy.

Items on the sustainability survey’s questionnaire
assessed participants’ perceptions of pharmacy practice
and learning.3 Briefly, the questionnaire was developed
by a CPD task force from previously administered edu-
cational questionnaires,5 and items were categorized as
pharmacy practice, learning behaviors, and professional
development sections. The CPD trial included a baseline
and follow-up surveywith a questionnaire, and changes in
item responses were compared between the study arms.
For the sustainability survey, items related to the sustain-
ability of CPD were added to the trial questionnaire.
These included items such as “In the past year, have

you utilized theCPDconcept?” and “In the past year, have
you utilized a CPD portfolio?”

The primary outcomes were between-group com-
parisons of responses to sustainability survey items con-
cerning pharmacy practice, learning behavior, and CPD
sustainability. The secondary outcomes were within-
group comparisons of the intervention group’s responses
to items from the trial follow-up and the sustainability
surveys involving intraparticipant changes to the phar-
macy practice and learning behavior.

It was estimated that 85 participants would be in-
cluded in the sustainability survey. With 85 participants,
a phi effect size of 0.20 in the intervention group could be
detected with 80% power at an alpha of 0.05. For exam-
ple, a significant differencewould be detected if 25 (61%)
intervention and 17 (39%) control participants or 12
(29%) intervention and 5 (11%) control participants an-
swered in the affirmative.

Data were collected from participants via online ad-
ministration of the sustainability questionnaire. To in-
crease study power, responses were dichotomized to
reflect affirmative and nonaffirmative responses (eg,
strongly agree/agree vs all other responses including
unsure/neutral, and frequently/always vs all other re-
sponses including unsure/neutral). Response results and
respondent characteristics are reported as percentages.
Differences between groups’ percentages were compared
using the chi-square tests of association or the Fisher ex-
act test depending on the distribution of the cell counts
(actual vs expected results). Intraparticipant changes in
responseswere compared usingMcNemar tests. To assess
whether participant education and experience had an im-
pact on response results, multivariable logistic regression
modeling was performed on results with significant be-
tween-group differences in the bivariate analyses.Models
included the response result and group as the dependent
and independent variables, respectively, with adjustment
for education (PharmD vs BSPharm) and years of phar-
macist experience (0-1, 2-5, 6-10, .10 years). All data
analyses were performed using SAS 9.2 (SAS, Cary, NC)
with the alpha set at 0.05.

RESULTS
Of the original 100 pharmacists enrolled, 91 pharma-

cists completed the CPD randomized controlled trial, and
87 of these pharmacists still were employed by KPCO at
the time the sustainability survey was administered.
Seventy-two pharmacists participated in the sustain-
ability survey, constituting 80% and 78% of the inter-
vention and control pharmacists, respectively, who
completed the CPD trial. The intervention (n535) and
control (n537) groups were similar except that there
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were higher proportions of men and administrative staff
in the intervention group (both p,0.05) (Table 1).

When comparing control and intervention responses
from the sustainability survey, more intervention partic-
ipants than control participants reported they were confi-
dent in their perception of their ability to identify their
learning needs related to theirwork or professional practice
(100% vs 89.2%, p,0.05; p value with adjustment not
applicable because all intervention pharmacists responded
in the affirmative) (Table 2). Similarly, a higher percentage
of intervention than control participants reported they had
identified personal learning objectives in the previous year
(68.6% vs 43.2%, p,0.05, p,0.05 with adjustment). A
higher percentage of intervention compared to control par-
ticipants reported utilizing the CPD concept in the last year
(45.7% vs 8.1%, p,0.001, p,0.01 with adjustment).
While the majority of intervention (85.7%) and control

(64.9%) participants agreed that CPD should be an option
for state board requirements for pharmacist relicensure,
more intervention than control participants responded in
the affirmative (p,0.05, p,0.05 with adjustment).

Although there were differences between groups in
the proportion of affirmative responses to perceptions of
learning behaviors, no significant differences were iden-
tified between groups on the perceptions of pharmacy
practice items in the sustainability survey. For example,
similar percentages in the intervention and control groups
reported perceptions of gainingmeaningful learning from
education activities (42.9% vs 40.5%, respectively),
applying learning from educational programs to work
(22.9% vs 18.9%, respectively), reinforcing learning
from educational programs through practice (20.0% vs
27.0%, respectively), and making a conscious commit-
ment to do something as a result of education activities

Figure 1. Study Timeline and Pharmacist Dispositions
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(17.1% vs 24.3%, respectively) (all p.0.05). In addition,
perceptions of the 2 groups were similar regarding edu-
cational activities enhancing professional knowledge,
skills, attitudes, and values. And finally, no differences
were identified between the groups in perceptions of their
ability to answer patient questions (28.6% vs 24.3%), to
increase depth of patient counseling (28.6% vs 16.2%), to

change patient care (20.0% vs 18.9%), to provide better
medication therapy management services (20.0% vs
18.9%), or to interact better with other health care pro-
fessionals (11.4% vs 16.2%) as a result of education ac-
tivities (all p.0.05).

Regarding intraparticipant changes in responses
from the CPD trial follow-up survey to sustainability sur-
vey (Table 3), fewer intervention participants reported in
the latter that they had identified personal learning objec-
tives (68.6% vs 94.3%, p,0.01). Additionally, fewer
intervention participants reported in the sustainability
survey documenting their learning plan (22.9% vs
82.9%, p,0.001) or reviewing/reconsidering their learn-
ing plan (34.3% vs 57.1%, p,0.05). Furthermore, fewer
intervention participants reported in the sustainability
survey selecting a program based on potential interest
(40.0% vs 68.6%, p,0.05) and participating in learning
by doing (31.4% vs 68.6%, p,0.01).

In the CPD trial follow-up survey, intervention par-
ticipants reported perceiving that their continuing educa-
tion habits/activities had changed notably in the previous
year. However in the sustainability survey, fewer inter-
vention participants reported a perception of a change
in educational habits/activities within the previous year
(14.3% vs 42.9%, p,0.01). In addition, the perception
that time was a barrier to completing continuing educa-
tionwas reported by fewer intervention participants in the
sustainability survey than in the trial follow-up survey
(37.1% vs 80.0%, p,0.01). Twice as many intervention
participants in the sustainability survey than in the trial
follow-up survey reported that the current system ofman-
datory continuing education was meeting their lifelong
learning needs (51.4% vs 25.7%, p,0.01).

Table 1. Baseline Participant Characteristics by Study Group
at time of Sustainability Survey

Characteristic
Intervention
(n=35) %

Control
(n=37) % p value

Age range (years) 0.91
20 to 40 46 41
41 to 50 34 38
. 50 20 22

Female 57 81 0.03
Year of Original Licensure 0.91

Prior to 1990 23 19
1990 to 2000 40 43
2001 or after 37 38

Direct Patient Contract 66 78 0.23
Current Position

Clinical 40 54 0.25
Operations 23 22 0.89
Administration 29 5 0.01
Management 9 19 0.31

Years at Current Position 0.12
, 1 3 5
1 to 5 43 19
6 to 10 40 46
. 10 14 30

Doctor of Pharmacy Degree 51 54 0.82

Table 2. Significant Affirmative Responses from the Sustainability Survey by Study Group: Learning Behaviors

Item
Intervention %

Affirmative (n=35)
Control %

Affirmative (n=37)
Unadjusted
p value

Adjusteda

p value

I am confident in my ability/skill to identify
my learning needs related to my work or
professional practice

100 89 , 0.05 N/Ab

During the past year did you identify for
yourself any specific learning or professional
development objectives?

69 43 , 0.05 , 0.05

Utilized the CPD concept in last year 46 8 , 0.001 ,0.01
Utilized no phases of CPD in last year 49 84 , 0.01 , 0.05
Utilized Reflect phase of CPD in last year 34 11 , 0.05 , 0.05
Utilizied Plan phase of CPD in last year 34 8 , 0.01 , 0.05
CPD should be an option to state board

requirements for pharmacist re-licensure
86 65 , 0.05 , 0.05

a Adjusted for education (PharmD vs. BSPharm) and years of pharmacist experience (0-1, 2-5, 6-10, .10 years)
b Not applicable as all intervention pharmacists answered in the affirmative
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While there were no significant changes in the phar-
macy practice items from the CPD trial survey to the
sustainability survey for the intervention group, many
of the responses either remained the same or slightly im-
proved (Table 4), implying sustainability. Pharmacists in
the intervention group reported to the same degree in both
surveys that they perceived continuing education pro-
grams helped them better answer patients’ questions,
increase the depth/level of patient counseling, provide
better medication therapy management services, and ini-
tiate changes to their practice (all p.0.05).

DISCUSSION
In this 3-year posttrial survey of pharmacists who

had participated in a randomized controlled trial of
a CPD intervention, we found that the long-term sus-
tainability of changes to pharmacy practice and learning
behaviors from CPD training varied. While CPD-
trained pharmacists reported utilizing CPD concepts at
a higher rate than control pharmacists in the sustainabil-
ity survey, there was decay in their utilization over time.
For example, pharmacists in the intervention group
reported continuing to identify personal learning objec-
tives in both surveys, but in the sustainability survey,
fewer reported documenting and reconsidering their
learning plans compared to responses from the CPD
trial survey. Moreover, in the sustainability survey,
fewer intervention pharmacists reported choosing their
continuing education program based on interest and
participating in learning by doing.

The intervention group demonstrated perceived sus-
tainability on some pharmacy practice items, but these
items were not statistically different from the control
group. Our findings indicate that while an intensive
CPD intervention, which included a 7-hour workshop,
home study and 2 follow-up sessions, resulted in some
sustained perceptions of learning behavior differences,
the intervention group’s differences decayed and were
similar to the control group’s over time.

To our knowledge, there are no published reports
regarding the sustainability of acquired knowledge and
skills for pharmacists. Information on sustainability of
continuing medical education is also limited. For exam-
ple, Schichtel and colleagues’ review of 21 randomized
controlled trials examined the effectiveness of continuing
medical education interventions for primary health care
professionals to promote the early diagnosis of cancer.6

Interactive education, reminder systems, andaudit/feedback
demonstrated positive effects on early diagnosis of cancer
compared to didactic teaching alone. However, the au-
thors stated that the evidence for the durability and sustain-
ability of these interventions was limited and warranted
further research.6 In 2010, a Cochrane Review was com-
pleted to assess the effectiveness of interventions for in-
creasing the frequency and quality of questions formulated
by health care providers in practice and in the context of
self-directed learning.7 Four studies were identified that
examined interventions to improve question formulation
inhealth care professionals; 3 of the 4 studies demonstrated
improvement in the short-term to moderate-term term

Table 3. Significant Intraparticipant Survey Response Comparisons of the Intervention Group: Learning Behaviors

Item

CPD RCT
Survey %

Affirmative (n=37)

Sustainability
Survey %

Affirmative (n=37) p value

The format suited my preferred learning style 6 24 , 0.01
During the past year did you identify for

yourself any specific learning or professional
development objectives?

94 69 , 0.05

Was your learning plan documented in any way? 83 23 , 0.001
Do you formally review/reconsider your learning

plan or objectives some period of time after
identifying them?

57 34 , 0.05

An area of potential interest has been a stimulus
for participation in a CE program

69 40 , 0.05

Participated in the learning activity: Learning by doing 69 31 , 0.01
CE habits/activities changed notably in the past year 43 14 , 0.01
Time a barrier or impediment to you completing

CE programs
80 37 , 0.01

The current system of mandatory CE meets lifelong
learning needs as a licensed pharmacist

26 51 , 0.01

CPD RCT5continuing professional development randomized controlled trial
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follow up.7 However, only Cheng examined sustainability
of effects over time and reported that information-seeking
skills had eroded at one year.8 The authors of the Cochrane
Review concluded that the sustainability of effects from
educational interventions for question formulationwas un-
known. As these studies indicate, the sustainability of ac-
quired knowledge and skills is either unknown or decays
over time. Our study identified that perceptions of learned
skills gained from a CPD intervention eroded over time.
Thus, one must ask why perceptions of learning behaviors
decay over time.

In 2011, Donyai and colleagues published a compre-
hensive review of the literature on the uptake of and atti-
tudes towards CPD among British pharmacists.9 In the 22
studies included, barriers to CPD were identified, includ-
ing time and motivation to participate in CPD. In our

study, we identified that time continues to be a barrier to
using CPD; approximately twice as many participants
reported in the CPD trial follow-up survey than in the
sustainability survey 3 years later that time was a barrier.
This suggests that the intervention pharmacists allotted
less (or no) time to participate in CPD, resulting in a decay
in learning from CPD.

Another explanation of decay seen with CPD over
time may be that pharmacists need external motivation to
routinely utilize the CPD concept of self-directed learn-
ing. While pharmacists were enrolled in our CPD trial,
study investigators followed up with them periodically to
provide them with the opportunity to reflect and recon-
sider their learning objectives. However, once the study
ended, there was no extrinsic motivation to encourage the
pharmacists to continue CPD. If other externalmotivations

Table 4. Items Demonstrating Sustainability from the Intervention Group Intraparticipant Survey Response Comparisons

Item
CPD RCT Survey

% Affirmative (n=37)
Sustainability Survey
% Affirmative (n=37)

I am aware of my learning style and preferences and what
learning methods are most effective for me.a

97% 100%

Compared with one year ago, I am more self-confident in
my work or professional practice.b

66% 77%

Compared with one year ago, I have a higher level of job
satisfaction in my work or professional practice.b

46% 57%

I needed the CE credit; the content was not important.b 29% 19%
The program would help me achieve a specific identified

objective; attending such a program was in my learning plan.b
14% 17%

How well do you feel that you have adhered to your learning
plan in terms of process, timelines, etc?b

20% 31%

A previous learning activity has been a stimulus for participation
in a CE program.b

9% 9%

A self-assessment activity has been a stimulus for participation
in a CE program.b

3% 6%

Recall the topic/subject matter of the CE programs completed in
the past year.b

34% 34%

Recall one or more of the learning objectives of the CE programs
completed in the past year.b

6% 14%

Recall specific useful facts or information from the CE programs
completed in the past year.b

23% 31%

Gained meaningful (sustained) learning from CE programs in last year.b 37% 43%
CE activities over the past year have enhanced professional knowledge.b 95% 95%
Better able to answer patients’ questions as a direct result of CE

programs.b
23% 29%

Increase the depth/level of patient counseling as a direct result of
CE programs.b

17% 29%

Provide better medication therapy management services as a direct
result of CE programs.b

17% 20%

Initiate more changes in other areas of my work/practice as a
direct result of CE programs.b

20% 20%

All p values.0.05; CE5continuing education; CPD RCT5continuing professional development randomized controlled trial
a Learning behavior item
b Pharmacy practice item
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and/or protected time existed, pharmacists may be more
likely to engage in CPD and choose educational activities
that pertain directly to their work.

Potential sources of external motivation are licens-
ing bodies, such as state boards of pharmacy, certification
organizations such as the Board of Pharmacy Specialties
(BPS), or pharmacist employers. State boards of phar-
macy could consider incorporating aspects of CPD into
the relicensure process. This, in turn, may make the re-
quirement for maintaining licensure more applicable to
the pharmacists and their work. Australia, Great Britain,
and New Zealand have incorporated CPD into the
relicensure requirements for their pharmacists. In the
United States, however, only pharmacists licensed in
North Carolina have the option to use a CPD portfolio
for relicensure.10With traditionalCPE, there is no require-
ment for participants to assess or address their learning
needs. The Institute of Medicine (IOM) report “Redesign-
ingContinuingEducation in theHealth Professions” stated
that, among various problems, health professionals and
their employers tend to focus on meeting regulatory re-
quirements rather than identifying personal knowledge
gaps and finding programs to address them.11 If state
boards of pharmacy provided external motivation to fulfill
personal learning objectives by granting credit toward
licensure renewal, pharmacists might choose alternatives
to typical lecture-style education activities, such as learn-
ing by doing, on a more routine basis and complete in the
time already allotted to complete relicensure activities.

Another source of externalmotivation forCPDcould
be from the BPS, an independent nongovernmental certi-
fication body that has provided recognition of persons
involved in the advanced practice of pharmacy specialties
since 1976.12 Once a pharmacist has been board certified
via examination through BPS, recertification is required
every 7 years to evaluate their current knowledge and skills.
Recertification can be completed via BPS-approved CPE
activities or through a BPS-administered recertification ex-
amination. However a lack of structured self-assessment
occurs during this recertification period. Board-certified
pharmacists may be taking any available BPS-approved
CPE to fulfill recertification requirementswithout consid-
ering if the education will apply to their practice, improve
outcomes of the patients and populations they serve, or
fill an identified knowledge or skill gap. In contrast, the
American Board of Medical Specialties developed the
Maintenance of Certification model to ensure competency
formedical specialties/subspecialties. The tools to achieve
these competencies include lifelong learning and self-
assessment.13 Similarly, BPS could consider devising
a strategy to encourage pharmacists to complete relevant
and usable educational activities for recertification. This

could include developing a plan with personalized learn-
ing objectives and activities to complete those objectives.

The IOM recommends that continuing education be
self-directed, practice-based, and teach both identifica-
tion of problems and application of solutions.11 Such con-
tinuing education would benefit not only pharmacists, but
also employers. One strategy that employers might incor-
porate into the work environment is the Individual De-
velopment Plan (IDP).An IDP is a structured plan,written
by the employee, to manage their professional develop-
ment. It contains specific goals and objectives, activities,
needed resources and support, and measures of success.14

Such a plan can be developed alongside a manager, but
it is not intended to be a part of a performance review
or driven by management. Individual development plans
should be actively managed to accomplish objectives. If
employers allowed pharmacists to complete their IDPs
during work time, IDPs could help overcome the barriers
of both time and external motivation.

Another source of external motivation could be lon-
gitudinal CPD sessions or follow-up of CPD objectives,
like those utilized during theCPD trial. By reinforcing the
benefits of CPD, and providing scheduled time to discuss
and re-address learning plans, CPD may be more rou-
tinely utilized. For many practicing pharmacists, CPD
was not the modality taught or encouraged for continuing
education. Practicing pharmacists may need more than
one training on the CPD concept to fully embrace it as
a long-term educational strategy. Teaching the CPD con-
cept during pharmacy school is effective and, with re-
peated CPD training, pharmacy students improve their
ability to write learning objectives.15

Our study was not without limitations. All partici-
pants were employees of a staff model health system and
had access to internal CPE activities that allowed them to
fulfill their state board of pharmacy continuing education
requirements during work hours. However, participants
were drawn from a broad range of pharmacy practice
settings (eg, clinical, administration), thus increasing
the generalizability among practice types. We estimated
that 85 pharmacists from the original trial would
participate in the sustainability survey. However, approx-
imately 21% of the original trial participants were lost to
follow-up, so, our study only had 80% power to detect
a phi effect size of 0.23. Reported trends may have resulted
in statistical differences if a largernumberofpharmacists had
participated in the sustainability survey.Due to thenoveltyof
this research, there is no validated instrument to assess the
sustainability of CPD. The questionnaire used in the study
was the only available tool previously used to assess CPD.
Finally, the outcomes of the study were based on subjective
perceptions reports by participants. No objective practice
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outcomes were assessed. Such outcomes should be
addressed in future studies.

CONCLUSION
The 3-year sustainability of a CPD intervention

among pharmacists was limited. CPD-trained pharma-
cists reported utilizing CPD concepts at a higher rate than
pharmacists who had no CPD training, but there was still
decay in CPD use among the former over time. Future
research should examine if external motivation and pro-
tected time can improve the sustainability of benefits
from CPD.
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