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Objective. To evaluate the impact of a continuing pharmacy education (CPE) course on Spanish
community pharmacists’ participation in a pharmacotherapy follow-up program.
Design. Participation in a CPE course offered 4 times over a 4-year period via satellite teleconferencing
was monitored and the data analyzed to determine the course’s impact on community pharmacists’
participation in a pharmacotherapy follow-up program.
Assessment. Community pharmacists’ participation in the pharmaceutical care CPE course had
a slightly positive impact on their participation in the pharmacotherapy follow-up program. In the best
profiles, there was a probability of 7.3% that participants would participate in the pharmacotherapy
follow-up program.
Conclusions. Completion of pharmaceutical care CPE courses did not have a significant impact on
pharmacists’ participation in a pharmacotherapy follow-up program.

Keywords: continuing pharmacy education, distance education, pharmaceutical care, pharmacotherapy
follow-up

INTRODUCTION
Pharmacotherapy follow-up is a service that was de-

veloped by community pharmacies1-3 in response to a need
for ongoing treatment of medication-based health prob-
lems. Lack of medication effectiveness and/or safety re-
sults in a high rate of avoidable emergency department
visits.4 The implementation of this service requires a radi-
cal change in practice, including a shift from a medicine-
centered approach to a new approach focusedon the effects
of medication on the patient.5

Continuing pharmacy education is necessary for
community pharmacists to develop new skills such as
pharmacotherapy follow-up.3,5,6 A lack of adequate train-
ing is considered one of the obstacles to implementing
pharmacotherapy follow-up.7 However, the credit-based
CPE model that is most frequently implemented in Spain
seems to be insufficient to radically change the behavior
of pharmacists. This study proposes a shift to amore com-
plex CPE model based on individualized and qualitative
criteria specific to the learning needs of the pharmacist.8

There is considerable discussion within the field of
CPE about barriers and facilitators to lifelong learning,9,10

the results obtained from face-to-face instruction and

distance education,11-13 and the acceptability andeffective-
ness of instruction depending on the model employed.14-17

Hence, the use of new technologies has been advocated to
provide a comprehensive and quality distance education
program to a large number of individuals.11,18,19

This study analyzed the association between pharma-
cist attendance at CPE meetings and their participation in
theDader Program of PharmacotherapyFollow-Up,which
involves the submission of interventions for real patient
cases. The Dader Program of Pharmacotherapy Follow-
Up is the only national program dedicated to monitoring
pharmacists’ clinical activity through a pharmacotherapy
follow-up service. This service facilitates pharmaceutical
interventions by pharmacists, communication, and actions
aimed at changing aspects of the patient’s treatment or use
of medication in an attempt to resolve drug-related prob-
lems and negative medication outcomes.

In pharmacy, the pharmacist is responsible for address-
ing the patient’s medication needs. This type of practice is
conducted through the detection of drug-related problems
for the prevention of negative medication outcomes. This
service requires a commitment that should be provided on
a continual basis and in a systematic and well-documented
way. Pharmacotherapy should be carried out in collabora-
tion with the patient and other professional health care staff
members with the aim of achieving results that improve the
patient’s quality of life and understanding of drug-related
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problems in which the use or misuse of medicines causes
or appears to cause a negative outcome. Negative medica-
tion outcomes are not consistent with the objectives of phar-
macotherapy and are associated with errors in the use of
medicines.

The CPE pharmacotherapy course, which was spon-
sored by the pharmaceutical industry and designed for
community pharmacists, provided theoretical training ap-
plied to real patient cases andwere conducted bymeans of
synchronous satellite videoconferences held in 56 class-
rooms throughout Spain. Four sessions were held for the
2001 and 2002 courses, 3 sessions for the 2003 course,
and 2 sessions for the 2004 course. The content of each
course was accredited by the National Committee for the
Continuous Training of Health Professionals, with credits
awarded based on the number of tests passed. Pharmacists
obtain 1 of 2 types of accreditation depending on whether
they completed only the examination or the examination
and a complementary test based on a clinical case study.

The objective of providing the pharmaceutical care
courses was to encourage the use of the Dader pharmaco-
therapy follow-up service. The hypothesis was that if phar-
macists completed the pharmacotherapy CPE course they
would bemore inclined to participate in theDader program.

METHODS
A database was created of all pharmacists enrolled

over the 2002-2004 period in the distance pharmaceutical
care course of the Research Group into Pharmaceutical
Care of theUniversity ofGranada, sponsored by the Stada
pharmaceutical company (Barcelona, Spain). This explor-
ative quantitative study used data provided by Stada labo-
ratories on community pharmacists enrolled in CPE
courses and data provided by the Dader program on
the number of pharmaceutical interventions sent to them
by those pharmacists in attempts to resolve suspicions of
negative medication outcomes in patients included in the
pharmacotherapy follow-up service. The following items
were analyzed: the name of the pharmacist enrolled in the
CPE course; the attendance code for pharmaceutical care
courses; the number of sessions attended each year; gen-
der; the total number of interventions sent to the Dader
program from January 1, 2000, to December 30, 2005; the
percentage of attendance at sessions in which they were
enrolled; the number and percentage of examinations; and
number of complementary tests completed. The influence
of pharmaceutical care courses on the enrolled pharma-
cists was analyzed. Additionally, we examined the influ-
ence of the CPE courses on pharmacists who had not sent
interventions to the Dader program before completing the
courses. Comparing the number of interventions sent by
pharmacists already enrolled in the Dader program with

the number sent by pharmacists previously not enrolled in
the program was used as an indicator of the effectiveness
of the CPE courses.

Statistical analysis of the data was performed using
SPSS, v.14.0 (SPSS, Chicago, IL) and AnswerTree v.3.0
(SPSS,DataMining, StatisticalAnalysis Software).Univar-
iate, bivariate, and multivariate analyses were conducted.
The bivariate analysis was performed to evaluate the possi-
ble relationship between pairs of variables (sending of in-
terventions to the Dader program, the dependent variable,
and the other variables), using correspondence20,21 and non-
parametric contrast analyses depending on the type of vari-
able, Friedman contrast, chi-square21 contrast, Wilcoxon
contrast, and Mann-Whitney contrast. In turn, this bivariate
analysis depended onwhether various related samples, pairs
of numerical variables, pairs of related samples, or pairs
of non-related21 samples were processed. Multivariate sta-
tistical techniques allowed for the establishment and identi-
fication of the most influential variable in the sending of
interventions to the Dader program. Interdependence and
dependence analyses were conducted for this purpose. The
interdependence analyses included factorial analysis that
allowed the number of variables studied to be reduced
depending on the behavior of the participants as well as
cluster analysis to establish 2 attendance and participa-
tion profiles. Hierarchical segmentation analysis was in-
cluded in the dependence analyses (chi square automatic
interaction detection analysis), which determines which
predictive variable has themost influence on the dependent
variable (sending of interventions to theDader program) in
addition to logistic regression analysis,20,21 which quan-
tifies that influence. The significance level used was 5%.

RESULTS
The number of pharmacists enrolled 1 or more times

in the pharmaceutical care CPE courses over the 2001-
2004 period was 10,981. Eighty-six percent attended at
least 1 or more sessions in each of the study years. Atten-
dance at 1 or more sessions increased over the 4 years,
from 3,769 pharmacists in 2001 to 4,429 in 2002, 4,849
in 2003, and 4,909 in 2004, with a mean attendance in 1
or more sessions per year of 73.7%, 86.8%, 95.1%, and
96.3%of the 10,981 pharmacists, respectively (p, 0.001).
Attendance by gender showed significant differences
in 2001, 2003, and 2004, with a greater percentage of
men participating in 2001 (p, 0.001) and a greater per-
centage of women participating in 2003 and 2004
(p , 0.001).

Two homogenous groups, 2001/2002 and 2003/
2004, were identified with regard to attendance at ses-
sions, allowing us to combine the data for these groups
and reduce the number of variables included in the analysis
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from 4 to 2. With the output of the factor analysis, cluster
analysis allowed us to group the pharmacists enrolled into
2 profiles of attendance: 1 with a high level of attendance
(corresponding to 29% of those enrolled) and another with
a low level of attendance (corresponding to 71% of those
enrolled). The high-attendance group included pharma-
cists who attendedmore than 50%of the sessions per year,
while the low-attendance group included pharmacists who
attended fewer than 50% of sessions per year.

In the high-attendance group, 50% of those enrolled
attended all of the sessions held for 2001, 2002, 2003, and
2004. In the low-attendance group, 25% of those enrolled
attended 1 ormore of the 2003 sessions and all of the 2004
sessions. There was not a significant difference in atten-
dance rates betweenmen andwomen (p50.640) in either
of the 2 groups.

Participation in the pharmaceutical careCPE courses
was determined based on the enrolled pharmacists’ com-
pletion of examinations (theoretical knowledge tests) and
participation in clinical cases. The mean number of clin-
ical cases sent per province in relation to the number of
pharmacists enrolled increased significantly during the
study period (p 5 0.001). An increase in the number of
theoretical knowledge tests sent (p 5 0.001) occurred
each year. The number of theoretical knowledge tests
completed was twice the number of clinical cases.

As with attendance, 2 profiles of pharmacist participa-
tionwere observed: one high-participation group, consisting
of 52.4% of the pharmacists, and one low-participation
group, consisting of 47.7% of the pharmacists. The phar-
macists in the high-participation group submitted an av-
erage of 93.2% of the examinations and 47% of the
complementary practical tests for the courses, whereas
the pharmacists in the low-participation group submitted
an average of 8.4% and 1.2% of examinations and com-
plementary tests, respectively. There were more women
(55.3%) thanmen (45.1%) in the high-participation group
(p , 0.001).

Overall, 96% of the pharmacists enrolled in the CPE
courses did not send any pharmaceutical interventions to
the Dader Program of Pharmacotherapy Follow-Up. Of
the 3.9% who participated in the Dader program, approx-
imately 50% had participated in the Dader program be-
fore enrolling in the pharmaceutical care CPE courses.
The mean number of interventions sent to the Dader pro-
gram by pharmacists already affiliated with it was 50,
compared with a mean of 22 interventions sent by pharma-
cists who began sending interventions as a result of taking
the CPE courses (p , 0.001). An important dispersion of
these data was observed in both groups, with a variation
coefficient.1. Participation in theDader programwas sim-
ilar for men and women (p5 0.141).

Participants’ level of attendance and participation
(the predictive variables considered) had a significant im-
pact on whether they sent interventions to the Dader pro-
gram (p , 0.001), with participation being the most
influential variable. When we analyzed only pharmacists
who had not participated in the Dader program before
enrolling in the pharmaceutical care courses, the level
of attendance and participation in the CPE courses had
a significant influence on the interventions sent to the
Dader program (p , 0.001), with attendance being the
most relevant variable.

The importance of attendance and participation in
the CPE courses on the interventions was evaluated using
logistic analysis, analyzing all pharmacists enrolled
(model 1) and only pharmacists who had not participated
in the Dader program prior to enrolling in the pharmaceu-
tical care courses (model 2). The estimation of the first
logistic model (Table 1) allowed us to calculate the prob-
ability of the interventions in the Dader program for phar-
macists in the high-participation and high-attendance
profile: 7.3% (CI: 4.8%-11.0%). The second model (Ta-
ble 2) allowed us to calculate the probability of interven-
tions and patient referrals to the Dader program from
pharmacists in the high-participation and high-attendance
profile: 4.7% (CI: 2.0%-9.0%).

DISCUSSION
The analysis of attendance and participation in CPE

courses over the 4 years indicated that these variables had
little quantitative influence on participating in the phar-
macotherapy follow-up service. Despite the decrease in
the number of sessions provided per CPE course in 2003
and 2004, a significant reduction in attendance was ob-
served in the last session of a course compared with the
first sessionof the same course. The course design included
facilitators who encouraged attendance at the sessions by
application of theoretical knowledge to the clinical cases of
real patients, and all information for the course was not
provided in theprinted teachingmaterial.Despite this, ama-
jority of the pharmacists (70.9%) had low attendance pro-
files, which suggests that, for both genders, the perceived

Table 1. Logistics Model 1: Pharmacists’. Attendance and
Participation Level in Continuing Pharmaceutical Education
Courses as Predictors of Participation in the Dader Program of
Pharmacotherapy Follow-Up

B Wald test P Exp(B)

Attendance level 0.609 32.781 ,0.001 1.839
Participation level 0.830 46.084 ,0.001 2.292
Constant -3.976 1564.779 ,0.001 0.019

American Journal of Pharmaceutical Education 2012; 76 (2) Article 34.

3

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

2 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


benefits of attending the sessions did not justify the effort
necessary to attend the classes.

Participationwas closely linked to the higher accred-
itation awarded to pharmacists who participated and
passed the practical tests. However, each year, the num-
ber of clinical cases was considerably lower, compara-
tively, than the number of theoretical knowledge tests
completed. This difference can be explained by the
greater profitability of the credits obtained from pass-
ing the theory examination. Participation increased over
the study period, with the difference between the percent-
age of theoretical and practical tests diminishing due to an
increase in the pharmacists’ participation in clinical cases
and the acquisition of training. Of the pharmacists enrolled
in 2004, 68% had attended a previous course.

The high participation profile of 52.4% of the phar-
macists compared to the high attendance profile of 29.1%
of those enrolled indicates a greater interest among the
pharmacists in obtaining credits than in attending classes
(attendance at sessions did not earn credit). This differ-
ence was greater among women than men, suggesting
that women were more concerned with their academic
curriculum.

Pharmacist participation of less than 4% in theDader
program and the mean number of interventions sent
shows the low impact of the pharmaceutical care courses
on participation in the program. There were no signifi-
cant differences in terms of gender, as Aguas22 notes.
Despite the use of data on the total number of interven-
tions sent to the Dader program from January 1, 2000, to
December 30, 2005, which includes 1 year of accumu-
lated data for those pharmacists who began sending in-
terventions before the pharmaceutical care courses. The
mean number of interventions sent to the Dader program
dropped to nearly half in the group of pharmacists who
had not participated in the Dader program prior to en-
rolling in the pharmaceutical care courses. This fact dem-
onstrates the influence of factors other than the continuing
training received, such as different individual attitudes as
a result of less professional experience resulting in a lower
confidence level regarding interventions when faced with
the suspicion of a negative medication outcomes.23

The results show no impact of attendance and partic-
ipation in the pharmaceutical care courses on the sending
of interventions to the Dader program. There is no direct
relationship, as has been reported by other authors22 who
have noted the influence of attendance at training activi-
ties on pharmacotherapy follow-up and the sending of
interventions without implying a direct link between at-
tendance and interventions sent.

To investigate the significance of participation in
courses a logistic model was used that allowed us to
quantify this significance and to determine that, even
though we selected pupils with the best attendance and
participation profiles, a participation percentage of only
7.3%was achieved in theDader program. The remaining
92.7% of pharmacists who received theoretical training
and passed the theoretical knowledge test and/or clinical
cases did not join theDader program. Therefore,most phar-
macists who achieved the highest accreditation awarded
by those courses were not sufficiently capable of opting
for the accreditation awarded by the Dader program to
conduct pharmacotherapy follow-up on real patients.

If we consider only the pharmacists who had not
participated in the Dader program before enrolling in
the pharmaceutical care courses, the impact of the courses
can be observed on the sending of interventions, but with
a lesser probability than in the total group of those enrolled.
This decrease in probability is not considered significant
because it is within the same confidence interval.

In the total group of those enrolled, participation
is the variable of greatest influence, whereas in the group
of pharmacists who had not participated in the Dader pro-
gram before the course, attendance is the most relevant
variable, possibly because of their lower theoretical
knowledge and need to attend a greater number of ses-
sions to receive basic training in the pharmaceutical care
courses.

It may be said that the pharmaceutical care courses
had an impact, but itwas not significant. Different degrees
of significance in participation and attendance were ob-
served depending onwhether the pupils had previous par-
ticipation in the Dader program.

Because of the resources available, there are limita-
tions to the research methods employed. The sending
of interventions from the pharmacists enrolled in the
Dader Pharmacotherapy Follow-up Program was used
as an indicator of the effectiveness of the pharmaceutical
care courses without considering other courses or sources
of information that may have influenced the number of
interventions the pharmacists made. The possibility must
also be considered that a small number of interventions to
resolve negative results from medication are not stated
in the records of the Dader program because they were

Table 2. Logistics Model 2: Pharmacists’ Attendance and
Participation Level in Continuing Pharmaceutical Education
Courses as Predictors of Participation in the Dader Program of
Pharmacotherapy Follow-Up

B Wald test P Exp(B)

Attendance level -0.947 23.892 ,0.001 0.388
Participation level -1.188 56.530 ,0.001 0.305
Constant 5.130 921.384 ,0.001 169.060
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not communicated. This number is considered negligible
because the obtained accreditation for participating in the
program depends on the number of interventions received.
There was also a lack of knowledge about the number of
patientswhowere attendedone timeandwhether theywere
included in the pharmacotherapy follow-up service.

CONCLUSIONS
Approximately half of the pharmacists who sub-

mitted interventions to the Dader Program of Pharma-
cotherapy Follow-Up had previous enrollment in the
CPE courses. The average number of interventions sub-
mitted was lower for pharmacists who had not partici-
pated in the Dader program prior to enrolling in the CPE
courses. There was a relationship between course at-
tendance and participation and the submission of inter-
ventions, but this relationship was not quantitatively
relevant, even among the pharmacists with high-partic-
ipation profiles. Therefore, it can be concluded that
training is not the sole facilitator for achieving signif-
icant participation among pharmacists in the Dader
Program of Pharmacotherapy Follow-Up.
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