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Aims

The impact of a short postgraduate course on rational pharmacotherapy planning
behaviour of general practitioners (GP) was investigated via a face-to-face interview
with 25 GPs working at health centres in Istanbul.

Methods

GPs were randomly allocated to control and intervention groups. Intervention
group attended a 3-day-training program preceded and followed by a written
exam to plan treatment for simulated cases with a selected indication. The partic-
ipants’ therapeutic competence was also tested at the post-test for an unexposed
indication to show the transfer effect of the course. In addition, patients treated
by these GP's were interviewed and the prescriptions were analysed regarding
rational use of drugs (RUD) principles at the baseline, 2 weeks and 4 months
after the course.

Results

At the baseline there was not any significant difference between the control and
intervention groups in terms of irrational prescribing habits. The questionnaires
revealed that the GPs were not applying RUD rules in making their treatment plans
and they were not educating their patients efficiently. Training produced a significant
improvement in prescribing habits of the intervention group, which was preserved
for 4 months after the course. However, very low scores of the pretest indicate the
urgent necessity for solutions.

Conclusions

Training medical doctors on RUD not only at the under- but also at the postgraduate
level deserves attention and should be considered by all sides of the problem
including academia, health authorities and medical associations.

Introduction

objectives; (iii) choosing the suitable drug(s), correct

According to the rules of rational use of drugs (RUD),
patients should receive medications appropriate to their
specific clinical needs, in doses that meet their own
individual requirements for a sufficient length of time,
with the lowest cost to them and their community. The
above requirements will be fulfilled if the 6-step process
of rational prescribing is appropriately followed by (i)
defining patient’s problem(s) (ii) specifying therapeutic
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dosage and optimum duration of use, among the effec-
tive and safe treatment alternatives; (iv) starting the
treatment by writing a ‘good’ prescription; (v) giving
adequate information to the patient, and (vi) monitoring
the therapeutic outcome [1-3].

Some of the unwanted consequences of the irrational
use of drugs are adverse reactions and drug toxicity due
to improper selection of drugs; incomplete treatment of
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diseases, and development of resistance against antibi-
otics due to insufficient doses, and/or treatment dura-
tion; and higher treatment costs due to the unnecessary
use of particularly expensive drugs. A limited number
of studies in the field could have revealed that polyphar-
macy, incorrect application of drugs, inappropriate use
of new and expensive products, misuse of antibiotics
and injectable forms were among the most common
examples of irrational use of drugs at the developing
countries [3, 4].

There are several reasons of irrational use of drugs
related to educational, sociocultural and economical
problems, and administrative and regulatory mecha-
nisms, most of which are interdependent with each
other, making the situation more complicated. Irratio-
nal use of drugs shows differences from country to
country. Developed countries have taken some distance
to solve these problems, but greater effort is needed at
the developing countries [3—8]. Although the patients,
the physicians and other health personnel, regulatory
authorities and drug industry are the major partners of
the issue, problems concerning the physicians’ pre-
scribing habits seem to be of greatest importance [3,
9].

It has been discussed at a meeting with the contribu-
tion of all major parties related to irrational use of drugs
issue in Turkey (i.e. representatives from Turkish Min-
istry of Health, Turkish Medical Association, Turkish
Pharmacological Society, and World Health Organiza-
tion [WHO], and at least one Pharmacology Professor
from each Medical Faculty in the country) organized as
a part of 1998/99 Midterm Collaboration Program
between WHO and Turkish Ministry of Health. The
Consensus Report was published in the Bulletin of Turk-
ish Pharmacological Society. It was concluded that well-
designed pharmacoepidemiological studies are needed
to understand the extent of the problem, but among the
major factors underlying was lack of appropriate train-
ing of the physicians [10]. Undergraduate medical edu-
cation focused on rational pharmacotherapy process was
one of the solutions offered. Indeed, lectures/clerkships
on rational pharmacotherapy have been implemented
into the curricula of some medical schools since 1996.
However, it was shown that general practitioners in
Istanbul do not follow the rational pharmacotherapy
process indicating that older graduates are also in need
of postgraduate continuous education in this field [11-
13]. Therefore, the aim of the present study was to
investigate the impact of a short postgraduate RUD
course focused on pharmacotherapy planning behaviour
of general practitioners (GPs) working at primary health
care level.

Rational pharmacotherapy course: impact on GPs I

Materials and methods

Study protocol

This study was conducted at Umraniye District of
Istanbul in 1999-2000. Participants of the study were
25 GPs working at primary healthcare centres. None of
the physicians had received systematic and focused edu-
cation on RUD previously. They were randomly allo-
cated to control (n=13) and intervention (n=12)
groups.

The study protocol was schematized in Figure 1.
Briefly, a face-to-face interview was done with the GPs
asking their knowledge and attitude regarding RUD. The
patients who visited these GPs during the selected week
were interviewed and the copies of their prescriptions
written by these GPs were also collected in order to
assess prescription habits of the physicians. Three
weeks later, the intervention group attended a short
‘rational pharmacotherapy’ course, and the therapeutic
competence of the participants in two selected indica-
tions (i.e. upper respiratory tract infections; URTI and
hypertension; HT) was assessed before and after the
course. No training was given to the control group. An
interaction between the groups was not expected
because of the geographical location of the health
centres.

The long-term impact of training was investigated
4 months later by comparing the answers of both groups
to a similar physician-questionnaire. Interview with the
patients/parents visited both GP groups and prescription
analysis were repeated during the selected week,
2 weeks and 4 months after the training course given to
the intervention group.

The study was approved by the Institutional Ethics
Committee of Marmara University School of
Medicine.

The choice of study area

The reasons for choosing that particular area were as
follows: 1) Primary health care service was being coor-
dinated by the Department of Public Health, Marmara
University School of Medicine in collaboration with
Istanbul Health Directorate of Turkish Ministry of
Health. Therefore, information about the physical con-
ditions of the primary health care centres, number of
patients admitting to those centres, major health prob-
lems at the region, sociodemographic characteristics of
the population and the physicians working there were
available [14]. 2) Since the medical students during their
Public Health internship period have performed research
there since many years, resistance against being evalu-
ated would be less, compared to other areas.
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Physician questionnaire

A questionnaire was given to the physicians asking
whether they apply principles of RUD for the
baseline evaluation (baseline physician questionnaire)
and 4 months after the rational pharmacotherapy
course (long-term physician questionnaire). Briefly,
there were questions about (i) factors influencing
their drug choice including the results of history tak-
ing, physical examination, and laboratory tests; (ii)
efficacy, suitability, safety and cost of the chosen
drug(s) among all alternatives (iii) whether they
inform their patients about the disease and the treat-
ment; and (iv) whether they recommend nondrug
treatment. In addition, they were asked to guess the
price of 18 commonly used drugs based on their
prescription.
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The intervention — rational pharmacotherapy education

Three weeks after the baseline evaluation, the interven-
tion group was invited to attend a 3-day-training pro-
gram on RUD. The course was designed according to
the ‘problem-based Groningen/WHO model’ [1]. Sev-
eral interactive training methods such as small group
discussions, role-playing, patient simulations, and
objective structured clinical examination (OSCE) were
used. An acute (streptococcal tonsillitis) and a chronic
(essential hypertension) indication, which are com-
monly seen by the GPs, were chosen to be discussed
during the course. The participants were trained to
design a treatment for the above indications due to RUD
principles, simply by preparing a P (personal) drug-list,
discussing the suitability of the P-drug for a particular
patient case, designing non-drug and drug treatment for



and educate that patient, and finally monitor the thera-
peutic outcome.

Pre- and post-course assessment

At the beginning of the course, the participants were
asked to design a treatment for simple uncomplicated
hypertensive cases (pre-test). The examination was
designed as an open (question A1), followed by a struc-
tured question (question X). The post-test consisted of
an open (question A2) and structured (question Y) ques-
tion about two simple, uncomplicated hypertensive
cases to measure the ‘retention’ effect, and an open
question (question B) to design a treatment for an
osteoarthritis (unexposed indication) case to measure
the ‘transfer’ effect of training. The order of the ques-
tions was as A2, B and Y. The ‘open questions’ were
simply asking the GPs to treat that particular patient,
whereas the ‘structured questions’ were leading the
examinee step by step to treat the patient according to
the RUD principles.

Scoring pre- and post-tests

The scoring was done by two Pharmacologists indepen-
dently using the answer keys prepared by a Cardiologist
and a Nephrologist for hypertension and two specialists,
one from the Department of Rheumatology and the
other from the Department of Physical Therapy and
Rehabilitation for osteoarthritis, according to the latest
guidelines and RUD principles. The mean of the two
scores was calculated. If the difference between the two
scores was more than 10%, a third Pharmacologist was
asked to score the test. The name of the examinee and
the date of the examination were masked during scoring.
The maximum score was 100. The Pharmacologists
were trained to facilitate teaching and score an OSCE
at a problem-based rational pharmacotherapy course of
Groningen/WHO model.

Patient questionnaire and prescription analysis

Patients who visited the participant GPs of this study
and were diagnosed as URTI or HT were interviewed
by a face to face questionnaire. In this questionnaire,
apart from patients’ sociodemographic characteristics,
the GPs’ behaviour regarding RUD principles were eval-
uated. Such evaluation was done three times, at the
beginning of the study (baseline evaluation), 2 weeks
(first follow-up) and 4 months after the intervention
(second follow-up). The copies of the prescriptions writ-
ten to these patients at the time of the interview were
kept for prescription analysis and the original scripts
returned to the patients.

Rational pharmacotherapy course: impact on GPs I

Statistical analysis
All the questionnaires were numbered and the origin of
the GP and patient was masked both at the prescriptions
and questionnaires to keep the assessors blind.
According to the physician questionnaire, the GPs
opinion regarding rational prescribing behaviour of
themselves was evaluated by using the following
parameters:

If the participant declares that (s)he takes the following
information about the patient into consideration in
prescribing: 1) age, 2) sex, 3) other drugs being used,
4) hepatic disorder, 5) renal disorder, 6) other chronic
diseases, 7) health insurance status, 8) income of the
patient — (s)he gets 8 points.

If the participant declares that (s)he chooses the drug(s)
among the alternatives according to: 1) efficacy, 2)
safety, 3) suitability for the patient, and 4) cost; (s)he
gets 4 points.

If the participant knows the price of all 18 drugs asked
(s)he gets 18 points. It was considered as correct,
when the participant’s answer was within the range
of ‘the real price = 10%’.

If the participant declares that (s)he informs the patient
about the following related to his/her diagnosis: 1)
name, 2) prognosis and 3) potential complications of
the disease and 4) the possibility to respond the treat-
ment — (s)he gets 4 points.

If the participant declares that (s)he informs the patient
about the following related to the drug(s) prescribed:
1) name, 2) dosage form, 3) dose, 4) use instructions,
5) effect(s), 6) side-effect(s) of the drug(s), 7) warn-
ings and 8) duration of use — (s)he gets 8 points.

Whether or not the participant declares that (s)he:

a. prescribes without examining the patient;

prescribes upon patients’ request;

c. always tries to become sure that his/her patient
understood the instructions;

d. asks the patient to repeat what (s)he recalls about the
treatment;

e. always offers nondrug treatment to his/her patients;
and

f. is open to the influence of drug company represen-
tatives in his/her drug choice were assessed.

s

Prescriptions were analysed according to the follow-
ing criteria:

Legibility: Readability of each prescription (0-3
points);

Format: Writing instructions (0-3 points) and necessary
warnings (0-5 points) on the script;
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Rationality of drug choice regarding efficacy (0—4
points), safety (0—4 points), suitability (0—4 points),
and cost (0—4 points);

Number of drugs per prescription;

Cost: The price list prepared by Turkish Ministry of
Health was used and the prices were converted to US
Dollars.

By using the patient questionnaires, the percentage of
patients examined, informed by the GPs about his/her
diagnoses, drugs, side-effects, warnings, instructions,
nondrug treatment and asked to repeat their treatment
instructions by the GPs were calculated.

Data were analysed by SPSS for Windows version
11.0. Fisher’s exact chi-square, Mann—Whitney U, Wil-
coxon, Mc Nemar, One Way Anova, and Student’s #-
tests were used for data analysis. p <0.05 was the level
of statistical significance.

Results

Demographic characteristics of the subjects

There were 12 GPs at the intervention and 13 GPs at the
control group. No statistical significance observed
between the groups in terms of mean age, sex, gradua-
tion year and working experience at primary health care
facilities [Table 1].

Effect of RUD course on therapeutic competence of the
GPs in the intervention group [Figure 2]
The participants got very low pretest scores for design-
ing pharmacotherapy for two uncomplicated essential
hypertension cases (26.2 £2.3; range: 14-42, for the
open question; and 37.3 £+ 3.9; range: 15-58 for the struc-
tured question). However, the mean score of the pretest
structured question was significantly higher than the
open question (X vs Al; p <0.05) indicating that guid-
ance through RUD principles improved prescribing.
The post-test results (A2 and Y), when compared with
the pretest (Al and X), showed the benefit of training
on pharmacotherapy planning skills of the GPs. To

reveal the retention effect of training, the mean scores
of pretest and post-test open hypertension questions (A1l
and A2) were compared, and the latter was found to be
significantly higher (A1 vs A2; p <0.05). Not only the
GPs’ therapeutic decision making skills, but also their
knowledge about hypertension and its treatment has
improved during the course, and therefore, there was
also a significant increase in the mean score of the struc-
tured hypertension question at the post-test compared
with that of pretest (X vs Y; p <0.05). Furthermore, the
significant difference between the scores of open and
structured questions, observed at the pretest, disap-
peared at the post-test, also showing the benefit of train-
ing (A2 vs Y; p >0.05). Since the mean post-test score
for question B (the indication unexposed during the
course) was significantly higher than question A1 (Al
vs B; p <0.05), the physicians seem to transfer their
skills acquired by training to another indication, which
was not included in the course program.

80 |- .
1

€ gt +
o
9
o +
£ 40 -
0

20+ \

o- \

Al X A2 Y BI

pre-test post-test

Figure 2

Pre- and post —test results. Maximum total score was 100; +, p <0.05
compared with A1; *, p <0.05 compared with X. A1: hypertension ‘open’
(==), X: hypertension ‘structured’ (ss=), A2: hypertension ‘open’ (==),
Y: hypertension ‘structured’ (ss=7), B1: osteoarthritis ‘open’ ()

Table 1

Demographic characteristics of the subjects. There was no statistically significant difference between groups

Intervention group (n = 12) Control group (n = 13)

Female (%)

Age (year) (mean * s.d.)

Working experience after graduation (year) (mean * s.d.)

Working experience at primary health care level (year) (mean + s.d.)

75 69

333+45 332+64

10.0£4.9 9.5+4.7
8.8+4.8 8.1+4.2
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The participants’ oral and written feedback about the
course was highly impressive. Briefly, they said that the
course was well organized, the learning goals were
achieved, and it was obviously very useful for their
medical practice. All of them gave full score as a final
evaluation of the course and stated that such training
programs are essential as a part of continuous medical
education and should be given repeatedly to all GPs
working at primary health care level.

Physician-questionnaire

The participants’ scores regarding application of ratio-
nal pharmacotherapy process, according to the physi-
cian questionnaire and comparison of GPs at control and
intervention group in terms of several steps of rational
pharmacotherapy process were shown at Tables 2 and 3.
At the baseline evaluation, the intervention and control
groups were not found to be significantly different from
each other in terms of applying major RUD rules.

Rational pharmacotherapy course: impact on GPs I

The participants declared that they use only 4.9 of 8
parameters regarding patient’s history in order to choose
the most suitable drug treatment [Table 2]. Among
these, the most commonly noticed information was age
of the patient (by about 84% of the participants in both
groups), while the least common one was sex (by 17 and
39% of the participants in control and intervention
groups, respectively). Not all but only 61.5 and 75% the
GPs told that they ask other drugs used by their patients.

In order to choose the best drug among alternatives,
the major four criteria were taken into consideration by
the following percentages of the participants in the con-
trol and intervention groups, respectively: efficacy, 100
and 81.8%, safety, 69.2 and 45.5%, suitability, 46.5 and
36.4%, cost, 38.5%, and 45.5%. Unfortunately, there
were no GPs declaring that (s)he routinely uses all of
these criteria, with the mean scores of 1.9 £ 1.2 (control)
and 2.6 £ 1.1 (intervention). Even though 38.5 and
45.5% of them said that they consider cost of the treat-

Table 2

The participants’ scores (mean + s.d.) regarding application of rational pharmacotherapy process, according to the physician
questionnaire. *p < 0.05, intervention vs control; °p < 0.05, baseline vs long-term

Intervention Group

Max. (n=12) Control Group (n = 13)

RUD rule score Baseline Long-term  Baseline Long-term
Taking patient’s history into consideration in drug choice 8 49+16 6312 49+022 58=%2.1
Comparing available drug alternatives due to efficacy, safety, suitability and cost 4 19412 35+1.0*° 26+1.1 24412
Informing the patient about the disease 4 1.5+£07 18+07 23+1.0 1.9+0.8
Informing the patient about the drug(s) 8 41+12 52+13%° 46425 43+1.7
Knowing the price of the drug(s) 18 1.3+16 40+19*® 15+06 0.5+0.8

Table 3

Comparison of GPs at control and intervention groups in terms of several steps of rational pharmacotherapy process

Percentage of GPs who said ‘yes’ and ‘sometimes’ to
the questions
Intervention Group

(n=12) Control Group (n=13)
Questions Baseline Long-term Baseline Long-term
Do you prescribe without examining the patient? 58.3 41.7 69.2 76.9
Do you prescribe upon the patients’ request? 83.3 66.7 61.5 84.6
Do you do everything to make your patient understand all the information 50.0 91.7 53.8 61.5
and instructions about the disease and the treatment?
Do you ask your patient to repeat the instructions about his/her treatment? 58.3 91.7 69.2 84.6
Do you recommend nondrug treatment? 75.0 91.7 84.6 84.6
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ment, they could know the price of only 1.3 + 1.6 (con-
trol) and 1.5+ 0.6 (intervention) of 18 commonly
prescribed drugs [Table 2]. More than half of the partic-
ipants told that they do not tell the name and the
expected pharmacological/therapeutic effect(s) of the
drug(s) to the patient, and even the percentage of GPs
telling the drug use instructions could not reach 100%.
Similarly, only half of the participants declared that they
always explain the diagnosis.

After training, significant improvement has been
observed in the intervention group except that (i) the
GPs showed resistance against informing the patient
thoroughly about the diagnosis, prognosis, complica-
tions and the possibility of therapeutic success; and (ii)
paying attention to the particular aspects of patient’s
history in making treatment decision improved, but
could not reach the level of significance [Table 2].

At the baseline evaluation, at both groups, more than
half of the GPs declared that they prescribe without
examining and upon patients’ request; 1/3—1/2 of them
said that they do not spend extra effort to make their
patient understands the information delivered and the
instructions given; only half of the participants told that
they ask them to repeat the instructions to be sure

whether they understood correctly; about 1/4 of the GPs
responded negative to the questions about recommend-
ing nondrug treatment [Table 3]. After the rational phar-
macotherapy course, the intervention group showed
prominent improvement in terms of applying the above
principles, particularly trying to educate the patient to
make him/her understand the instructions and recom-
mending nondrug treatment [Table 3], although the dif-
ferences could not reach the level of statistical
significance possibly because of small number of par-
ticipants in each group.

Prescription analysis [Table 4]

A total of 385, 264 and 192 prescriptions written by the
intervention group during the baseline, 1st follow-up
and 2nd follow-up evaluation periods were analysed.
The corresponding prescription numbers of the control
group were 280, 176 and 205, respectively. At the base-
line, differences regarding the application of RUD prin-
ciples between the intervention and control groups were
considered to be insignificant. After the training, the
prescriptions of the intervention group showed signifi-
cant improvement in all parameters at the first follow-
up (P < 0.05 for intervention vs control, and intervention

Table 4

Statistical analysis of the prescriptions in terms of legibility and rationality. Number of prescriptions analysed: Control group:
280 at baseline, 176 at 1st follow-up, 205 at 2nd follow-up; Intervention group: 385 at baseline, 264 at 1st follow-up, 192
at 2nd follow-up. P < 0.05: ®intervention vs control; ®intervention follow-up vs intervention baseline; “intervention 1st follow-

up vs intervention 2nd follow-up

Max. score Follow-up Intervention (mean * s.d.) Control (mean + s.d.)
Legibility 3 Baseline 1.15+0.70 1.25+0.83
2.92 £0.40° 2.63+1.07
2nd 2.66 +0.78%¢ 1.69 + 1.10
Writing drug use instructions on prescription 3 Baseline 0.88 + 0.48° 0.99 £0.54
2.81 £0.46® 0.94 £ 0.60
2nd 2.28 +0.95%¢ 1.03 +£0.93
Writing important warning(s) on prescription 5 Baseline 0.08 + 0.30° 0.02+£0.16
2.52 +£2.03% 0.06 +£0.28
2nd 2.14 + 1.95%¢ 0.30 £0.82
Choosing rational drug(s) 12 Baseline 50+2.27 531+2.17
9.56 £2.27% 6.67 £1.88
2nd 8.97 +2.03%® 6.93 £ 1.69
Number of drugs per prescription Baseline 3.48+1.10 345+1.0
276 £1.11% 3.50 £ 1.07
2nd 293 +1.21® 333+ 1.19
Total costs per prescription ($US). Baseline 2735+ 38.92 26.81 £24.12
21.12 £ 33.82° 28.72 £ 22.43
2nd 26.05 £34.21 31.96 £31.57
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baseline vs intervention Ist follow-up), except that the
mean total cost per prescription of the intervention
group was significantly lower than that of the control
group, but the difference could not reach the level of
significance when compared with its own baseline
value. Improvement persisted at the 2nd follow-up
except for cost per prescription, which returned to base-
line in the intervention group. The prescription costs of
the control group were even higher than baseline at the
2nd follow-up, but the difference between the two
groups was not statistically significant. Slight improve-
ments have also been detected in the control group
regarding legibility, rational drug choice and writing
important warnings on the script, possibly due to the
stimulating effect of the baseline physician
questionnaire.

Patient questionnaire

Three different patient populations were interviewed at
the baseline (381 and 260 patients for intervention and
control groups, respectively), 1st (244 and 167 patients
for intervention and control groups, respectively) and
2nd follow-up (184 and 192 patients for intervention and
control groups, respectively) evaluation periods. There
was no statistically significant difference between these
groups regarding their sex, age and educational status
[Table 5]. There was no statistically significant differ-
ence between the intervention and control groups
regarding the percentage of patients examined, informed
about his/her diagnoses, drugs, side-effects, warnings,
instructions, nondrug treatment and asked to repeat their

Table 5

Sociodemographic characteristics of attendants at
baseline study (P> 0.05, intervention vs control group in
all parametres)

Intervention (%) Control (%)

(n=381) (n = 260)

Sex (female) 71.1 67.7
Age

Under 25 19.9 16.6

25-44 46.5 45.6

45-64 23.4 29.7

Upper 64 10.2 8.1
Education

Illiterate 15.8 12.3

Primary school 475 49.2

High school 24.9 24.6

University 11.8 13.9

Rational pharmacotherapy course: impact on GPs I

treatment instructions by the GPs [Table 6]. All param-
eters significantly improved in the intervention group
after training (Ist and 2nd follow-up) while such
changes were not detected in the control group
[Table 6]. However, there was slight but insignificant
regression at the 2nd follow-up of the trained GPs
regarding number of patients informed about their
drugs, side-effects and instructions, and those asked to
repeat the instructions.

Discussion

The results of the baseline evaluation of the present
study revealed that the GPs do not apply RUD rules in
making their treatment plans and they were not educat-
ing their patients efficiently, which is an essential com-
ponent of RUD. Indeed, whenever a physician chooses
the therapeutic objectives for a particular patient after
diagnosing the disease, a close look at the patient’s
history is required to assess the suitability of the chosen
drug(s) for that particular case [15]. Unfortunately, the
participants of this study declared that they use only 4.9
of 8 parameters in this respect. While any drug added to
the prescription is known to increase the risk of adverse
effects and drug interactions, the present study revealed
that only 1/4 of the GPs asks other drugs used by their
patients before prescribing. In addition, when econom-
ical shortage of the families admitting to a health centre
and limited resources reserved for drug expenses in Tur-
key are concerned, it becomes more important to rec-
ommend optimum number of medications [16—18].

It is essential to compare the alternative drug choices
according to their efficacy, safety, suitability and cost.
However, the baseline prescription analysis revealed
that the drug choices were hardly rational. Furthermore,
there were no GPs declaring that (s)he routinely uses all
of these criteria at the precourse physician question-
naires. They all were likely to prescribe depending on
the efficacy, whereas less than half of the participants
were thinking about the suitability and cost of the drugs.
Cost of the treatment has indeed great importance from
the economical standpoint, not only in developing but
also developed countries no matter whether the govern-
ment or insurance systems cover drug expenses. Fur-
thermore, it has been well documented that the most
expensive medication are rarely the best choices [1, 19,
20]. Interestingly, in the present study, almost all of the
participants were ignorant about treatment costs. They
could know the price of only about 1.5 of the 18 com-
monly used drugs correctly. This finding is particularly
important for a country like Turkey with a very limited
budget for health, but has to spend 1/3 of it for mostly
irrationally chosen medications. It is another fact that
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Table 6

Statistical analysis of the patient questionnaire. Number of patient questionnaire analysed: Control group: 260 at baseline,
167 at 1st follow-up, 192 at 2nd follow-up; Intervention group: 381 at baseline, 244 at 1st follow-up, 184 at 2nd follow-up.
P < 0.05: “intervention vs control; Yintervention follow-up vs intervention baseline; ‘intervention 1st follow-up vs intervention

2nd follow-up

Follow-up Intervention (%) Control (%)
Number of patients examined by their GP's. Baseline 68.0 66.3
Ist 77.8% 55.4
2nd 76.0° 60.3
Number of patients informed by the GPs about the disease. Baseline 58.0 57.9
Ist 84.4® 62.4
2nd 87.9% 49.7
Number of patients informed by the GPs about drugs (s). Baseline 48.9 453
Ist 80.1% 40.1
2nd 68.7%* 42.0
Number of patients informed by the GPs about the drug(s)” side-effect(s). Baseline 77 7.8
Ist 37.2® 1.2
2nd 21 .52 6.0
Number of patients informed by the GPs about the warning(s). Baseline 18.9 13.5
Ist 38.0° 13.9
2nd 37.1® 15.8
Number of patients informed by the GPs about the drug(s)” instruction(s). Baseline 44.9 457
Ist 92.1® 515
2nd 71.7% 44.0
Number of patients informed by the GPs about non drug treatment(s). Baseline 19.8 15.8
Ist 40.2® 17.6
2nd 49.1® 14.9
Number of patients who made the GPs repeat the instructions about treatment. Baseline 9.5 5.5
Ist 57.8% 4.2
2nd 42.9%¢ 6.7

one third of the population has no health insurance in
Turkey [21]. In most well developed countries, there
are continuously updated databases for prescription
expenses and feedback information is being sent to the
physicians regularly. Such a regulation is expected to
reduce treatment costs efficiently [22-24].

Patient compliance is an essential component of ther-
apeutic success, however, poor compliance is usual.
Although the educational and intellectual status of the
patient, their expectations from the physician, the length
of time the physician allocates for the patient, and sev-
eral other factors determine patient compliance; it is the
doctor’s responsibility to educate the patient in terms of
drug and nondrug treatment instructions and be sure that
the patient understands everything. Therefore, drug
information, use instructions and warnings should be
given very carefully and the physician must be certain
that the patient comprehends the given information
accurately. The simplest way to do this is to ask the
patient to repeat the physician’s instructions [1, 15].
However, while half of the participants stated to do so,
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less than 10% of the patients declared that they were
required to repeat drug use instructions, in the present
study.

Keeping in mind that at primary health care level in
Turkey, the GPs would not spend enough time for each
patient and the educational status of the population they
serve for is not high enough, the patients could even not
know why these drugs were recommended if they were
not informed by the doctor. Under these circumstances,
high compliance rates cannot be expected among these
patients. Unfortunately, at the baseline evaluation of the
present study, only 58-69% of the GPs declared that
they spend extra effort to make their patients understand
the instructions. More than half of the participants told
that they do not tell the name and the expected pharma-
cological/therapeutic effect(s) of the drug(s) to the
patient, and even the percentage of GPs telling the drug
use instructions could not reach 100%. Indeed, patient
questionnaires showed that these percentages are much
lower in real life. Similarly, most of the participants
declared that they do not always feel the necessity of



explaining the diagnosis. In fact, it is the patients’ right
to know every detail about their health and well being.
Furthermore, the patients have their own expectations
and they are in need to be satisfied. Therefore, the
patient should be the real partner of the doctor in making
the treatment plans to increase their belief in their doctor
and treatment, thus to improve patient compliance [1].

Non-drug treatment as a part of RUD, not only should
accompany drug treatment in most indications, but also
might alone be the first choice in some diseases/condi-
tions such as mild hypertension, hyperlipidemia, diabe-
tes and obesity [25-29]. However, 1/4 of the participants
responded the question about recommending nondrug
treatment to their patients negatively; and less than 20%
of them actually informed their patients in this respect.

As stated above, patients’ expectation leads the doc-
tors to prescribe irrationally [30]. The sources of drug
information for patients obviously are relatives, neigh-
bours and more likely wrong and/or misleading health
news on daily newspapers and/or TV. In fact, 60—80%
of the participants told that they do prescribe upon their
patients’ request. The major reason for which the GPs
to prescribe upon patient’s request easily is likely to be
the high number of patients admitting to the health cen-
tres for refill prescriptions originally written by special-
ists. This also might be the reason why more than half
of the GPs tell that they prescribe even without exam-
ining the patient. The extent of this problem might be
much broader than appeared; thus, more thorough and
systematic evaluation is needed on the matter.

The participants told that they mostly apply RUD
rules. However, the objectivity of the answers to the
precourse questionnaire carries some doubt, not only
because apparently patient questionnaires were contra-
dictory with general GPs declaration about their attitude
regarding rational prescribing, but also because the
mean score of the pretest of GPs at the intervention
group could not exceed 40. These scores clearly
revealed that for a common chronic disease like hyper-
tension, which might and should be monitored at pri-
mary health care level, the GPs failed to plan a rational
pharmacotherapy. Furthermore, baseline analysis dem-
onstrated that the prescriptions were very poor in terms
of RUD principles such as rationality of drug choice,
writing drug use instructions and warnings on the script
and legibility.

Irrational prescribing is common in many countries,
and computer based databases have been developed to
monitor irrational drug use [17, 23, 31, 32]. Among
solution proposals, education of both doctors and
patients is of the greatest importance [33, 34]. It has
been reported that rational pharmacotherapy education
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via interactive teaching methods such as problem-based
learning at the medical schools might be effective in the
prevention of irrational prescribing habits of their grad-
uates [35, 36]. For example, at a study about a problem-
based rational pharmacotherapy course for medical
students similar to that used in the present study, it was
shown that compared with control students rational
choices of trained students increased significantly for all
aspects of drug choice, and almost all patient problems
used in the study, whether or not they had been dis-
cussed (retention and transfer effects) [37]. The impact
of such a course using Groningen/WHO rational phar-
macotherapy model was investigated at an international
multicentral randomized controlled study and this
approach was reported to be an efficient way of teaching
rational pharmacotherapy [36].

In the present study, GPs in the intervention group
attended a three-day rational pharmacotherapy course.
Significant improvement in all aspects of rational pre-
scribing attitudes of the GPs has been demonstrated not
only by physician questionnaire, but also interviewing
with their patients and analysing their prescription. Sim-
ilarly, in a controlled pre/post-test study in Yemen, med-
ical students (trained by Groningen/WHO model) and
postgraduate medical residents (graduated without such
a training) were compared and it was concluded that
proper training, i.e. ‘immunizing’ future doctors using
problem-based pharmacotherapy teaching, was an effi-
cient way of teaching rational prescribing [38]. Under
the title of Drug Education Project (DEP; 1993), a group
of investigators have reported that RUD training
improved prescribing in asthma and urinary tract infec-
tions in Holland, Sweden, Norway, Germany and Slo-
vakia [39-42]. Another report from Switzerland
compared the beneficial effect of 4 different educational
methods on rational pharmacotherapy in asthma at pri-
mary health care level [43].

More importantly, the improvement was maintained
for at least 4 months after training in this study. One of
the few significant failures regarding the long-term
impact of training was about knowing the cost of the
drugs by the GPs and total costs of the prescriptions. A
decline was detected in the cost per prescription after
the training in the intervention group ($27.3 in the base-
line, $21.1 in the first follow-up); but it returned towards
baseline at the 2nd follow-up, an effect which might be
attributed to the high inflation rates in Turkey [44]. High
inflation rates might also be a reason for the GPs for not
being aware of the cost of the drugs.

In conclusion, the present study revealed that GPs
working at health centres were not applying RUD rules
in making their treatment plans and they were not edu-
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cating their patients efficiently. Very low scores of the
pretest indicate the urgent necessity for solutions. The
short postgraduate training program produced a signifi-
cant improvement in prescribing habits of these physi-
cians, which was reserved for at least 4 months after the
course. Therefore, continuous medical education for
GPs on RUD, developing ways of increasing the level
of social awareness to this issue and patients’ expecta-
tions from physicians should be considered by all sides
of the problem, academia, health authorities, medical
associations, drug companies, and nongovernmental
organizations.
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