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Abstract Objective To develop and evaluate a coding
system integrated into pharmaceutical software to routinely
report and assess the process of community pharmacists’
interventions related to medical prescriptions. Setting A
convenient sample of 20 Swiss community pharmacies.
Method Pharmacists documented their interventions con-
cerning all drug-related problems (DRPs) related to medical
prescriptions during four consecutive weeks in 2005. The
coding system assesses each step of the DRP management
process; that is, the type of problem, possible negative out-
comes, pharmaceutical decisions, and individuals involved.
In order to be comprehensive, the management process of
technical problems related to prescriptions and clinical
DRPs was analysed separately. Main outcome measure DRP
intervention rate and characterization of each step of the
process. Results Of 38,663 prescriptions, 287 clinical DRPs
required interventions. This corresponds to a mean inter-
vention rate of 0.77% per pharmacy (SD = 0.61%). There
was a large variability among pharmacies (0-2.6%). Most of
the clinical DRPs were associated with dosage problems
(n = 91) and drug—drug interactions (n = 45). The most
frequent potential negative outcomes reported were quan-
titative inefficacy (n = 101) and quantitative safety
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(n = 94). Two-thirds of clinical DRPs required a prescrip-
tion modification (n = 186), the most frequent being a
change in dosage or drug regimen. In 110 interventions
(38%), physicians were immediately contacted to take part
in the decision. In 122 interventions (43%), pharmacists
managed the interventions alone. However, in 55 interven-
tions (19%), pharmacists managed the DRPs with the
patient. From these 287 clinical interventions, 134 different
codes were reported. Seven hundred and thirty-six technical
problems related to prescriptions required intervention,
which corresponded to a mean intervention rate of 1.90% per
pharmacy. The main type of problem was a discrepancy with
the medication record (n = 208). There were 494 instances
that required a prescription modification. Pharmacists
resolved 45% of all technical problems by themselves.
Conclusion The developed coding system could describe the
management process for DRPs. The observed intervention
rate and the frequency of steps involved were comparable to
those previously observed for pharmacists’ interventions.
Data regarding the entire process used to manage drug-
related problems can be useful in improving medication
safety, education, and collaborative care.

Keywords Coding system - Community pharmacy -
DRP-classification - Drug-related problems -
Pharmaceutical care - Prescribing - Quality of care -
Switzerland

Impacts of findings on practice

e Pharmacists’ interventions related to clinical drug-
related problems mainly concern the resolution or
prevention of a dosage or regimen problems, drug—drug
interactions, and adherence problems.
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e More than twice as many reported problems were
technical rather than clinical drug-related problems.

e The use of a computerised system, which is accessible
at the point of care and has the management process for
each drug-related problem, is an important tool for
patient follow-up.

Introduction

At the international level, no widely recognized manage-
ment system yet exists for the definition, collection,
documentation, and management of drug-related problems
(DRPs) [1]. Although prescription control by pharmacists
improves clinical effects [2—4], cost savings [5, 6], and
collaborative care [7], the absence of nationwide data
based on a well-defined system in Switzerland leads to
doubts regarding the reality and effectiveness of prescrip-
tion control in Swiss pharmacies.

In Switzerland, pharmacist remuneration systems inte-
grate professional fees for basic cognitive services,
including the control of medical prescriptions, related
patient counselling, and management of medication records
[8]. Reimbursement for this service, defined by the term
“prescription control,” is related to the ability of pharma-
cists to prevent both clinical DRPs and technical problems
in accordance with international quality standards ISAS
OMS-Pharmacy 2010 [9].

The basic principles underlying a system for docu-
menting DRPs are based on a clear definition of a DRP, a
focus on the types and management of DRPs, and the
integration of hierarchical documentation levels [1, 10].
Higher rates of documentation result from computerized
systems, indicating that these systems should be used in
future DRP documentation programs [11, 12]. Since the
long-term objective is to implement a national intervention
reporting system in the daily practice of Swiss community
pharmacies, there is a need to develop and implement an
adequate system. This system should be simple to use,
accessible at the point of care, and informative regarding
the whole management process, from the perspective of
both local and national monitoring. The system should
identify both clinical DRPs and technical problems related
to prescriptions, including the rates and types of problems,
possible negative outcomes, pharmaceutical decisions, and
individuals involved.

Aim of the study
The aim of the study is to develop and evaluate a coding

system, integrated into pharmaceutical software, to report
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and assess routine community pharmacists’ interventions
process related to clinical DRPs and technical problems
related to prescriptions.

Method
Taxonomy and coding system

As defined by the Pharmaceutical Care Network Europe
(PCNE), “A drug-related problem is an event or circum-
stance involving drug therapy that actually or potentially
interferes with desired health outcomes” [13]. In this study,
the intervention process was divided into two main phases:
(A) description, and (B) management of the detected
problem. Each of these two phases was divided into two
steps, resulting in a total of four steps (Table 1).

Step 1. The type of DRP indicates the problem identified
by the pharmacist. Clinical DRPs are distinguished from
technical problems [14]. Clinical DRPs are those related
to knowledge of a pharmacological or disease state.
Therefore, wrong dosage, duration or regimen refers to a
prescription that is not in accordance with guidelines,
compendia or good clinical practice and considering the
patient. “Discrepancies with the medication record”
reflects writing or transcribing errors from the physician
even if the dosage or regimen is concerned.

Step 2. The potential negative clinical outcomes (NCOs)
describe the risks related to the detected problems [15, 16].
The NCOs focus on the patient rather than on the drug;
they can be the consequences of:

not receiving a needed medication,

receiving an unneeded medication,

taking ineffective medication, or

having a safety problem with the medication.

The last two points (ineffectiveness and safety problems)
can be regarded as being quantitative (related to the
quantity of the patient’s exposure to the medication; e.g.
dosage, frequency, and pharmacokinetic interaction prob-
lems) or non-quantitative (not related to the quantity of the
patient’s exposure to the medication, e.g. allergy, contra-
indication, and pharmacodynamic interaction problems).
Step 3. The pharmaceutical decision specifies the action
plan implemented by the pharmacist to prevent or solve
the clinical DRP. This step has been adapted from the
PCNE DRP classification as the “intervention at drug
level” [13].

Step 4. The individuals involved describe those individ-
uals involved in the search for a solution (e.g. the
pharmacist and the patient, the pharmacist and the
physician, and the pharmacist alone).
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The four steps were combined into one code
describing the entire clinical DRP management process.
Only one element per step was selected. For example,
the codification “Interaction—Quantitative ineffective-
ness—Medication changed—Pharmacist + Physician”
illustrates a lack of effectiveness due to an interaction
with another medication, a collaboration between the
pharmacist and physician, and a change in at least one
medication.

Any problem addressed by both a pharmacist and a
physician was assumed to result from a consensus decision,
since we assumed that they both had a responsible attitude.
Thus, a codification ending with “No change—Physi-
cian + Pharmacist” indicates that either the pharmacist
warned the physician about the need to monitor drug reg-
imen outcomes or that the pharmaceutical recommendation
was not implemented after a discussion between the phy-
sician and pharmacist.

Technical problems related to a prescription are those
not related to knowledge of the pharmacological or disease
state. Its management involves a drug-centred consider-
ation rather than a patient-centred consideration. For
example, a technical problem can result from an unread-
able prescription as well as nationwide supply problems for
a prescribed drug. Availability problems at the pharmacy
were not reported since they represent a logistical problem
for the pharmacy.

The description of the management process of technical
problems included Steps 1, 3, and 4 (Table 1). Step 1
contained seven items describing the problems [14]. Step 2
was not used because negative clinical outcomes only refer
to clinical issues. The management (pharmaceutical deci-
sions and individuals involved) of a technical problem or a
clinical DRP can be identical; therefore, Steps 3 and 4 have
been kept without any modification.

Participating pharmacies

Twenty community pharmacies from the French-speaking
part of Switzerland participated in the study during four
consecutive weeks of April and May 2005. All pharmacies
directly documented all DRPs related to prescriptions at the
point of care. All interventions were computerized by the
pharmaceutical management software programs Golden-
Gate® (Pharmatic AG, Bern, Switzerland) or ProPharma®
(ProPharma Systems AG, Wettingen, Switzerland). An
average of 81 (Sx = 29) patients per day with a prescrip-
tion visited the participating pharmacies, reflective of the
medium- to large-size Swiss pharmacies [8]. The support
provided to the pharmacies consisted of an on-site inte-
gration of the system into the pharmaceutical software,
individual explanations and demonstrations of its use, a
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booklet including a detailed manual and exercises, and a
memo pocket card. A hotline (e-mail and phone) was also
offered.

Statistical analysis

The intervention rate was defined as the number of docu-
mented interventions divided by the number of patients
who had at least one prescription. The system only per-
mitted one problem (the most clinically significant problem
from the pharmacist’s point of view) to be documented per
prescribed item.

To determine the percentage of the elements included in
each Step, we divided them by the total number of prob-
lems. Analyses were conducted in parallel for clinical
DRPs and for technical problems related to the
prescription.

Results
Intervention rate

Of the 38,663 patient visits during the 4 weeks of the
study, 287 clinical DRPs required pharmaceutical inter-
ventions. This corresponded to a mean intervention rate of
0.77% per pharmacy (SD = 0.61%). The intervention rate
at individual pharmacies ranged from 0 to 2.6%, indicating
a large variability among individual pharmacies. Over the
4 weeks of the study, the mean rate of interventions
decreased, from 1.04% during the first week to 0.45%
during the last week. This decrease was observed in 15 of
the 20 pharmacies.

A total of 736 technical problems related to pre-
scriptions required an intervention, corresponding to a
mean intervention rate of 1.90% per pharmacy
(SD = 1.60%). A large range between pharmacies was
also observed (0.28-5.7%), as well as a decrease from
2.30% during the first week to 1.48% during the last
week.

Description of Step 1: types of clinical DRPs and
technical problems

The major type of clinical DRP was a wrong dosage (Step
1/e, see Fig. 1), which was responsible for 91 (31.7%) of
the clinical interventions. This was followed by drug—drug
interactions (Step 1/d), which were responsible for 45
(15.7%) interventions; wrong drug regimens (Step 1/f),
which were responsible for 33 (11.5%); and adherence
problems (Step 1/a), which were responsible for 27 (9.4%).
In one pharmacy, adherence problems were associated with
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Fig. 2 Description of the potential negative clinical outcomes
associated with the drug-related problems prevented by pharmaceu-
tical interventions (Step 2, n = 287). a, Not indicated; b, Indication
not treated; c, Non-quantitatively ineffective; d, Quantitatively
ineffective; e, Non-quantitatively safe; and f, Quantitatively safe

52% of the interventions related to clinical DRPs. In a local
physician—pharmacist—patient partnership program, sus-
picion of benzodiazepine overuse was screened and the
physicians were informed.

The most frequently detected technical problem
(n =208, 28.3%) was a discrepancy between the pre-
scription and the medication record (Step 1/q). In 130
patients (62%), this was due to a physician error and was
most often linked to drug dosage (n = 77). In 78 cases, the
physician modified the treatment, but the patient was not
aware of the modification. Two frequently observed tech-
nical problems were incomplete information about the
prescription (Step 1/0) and drugs that were temporarily out
of sale (Step 1/m).

% Causes of clinical drug-related problems (n=287)
- Causes of technical problems (n=736)
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8.8% ge%

70% ge%
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TYPES OF PROBLEMS

Description of Step 2: potential negative outcomes

Among the 287 interventions related to clinical DRPs,
quantitative problems (ineffectiveness and safety, Step 2/d,
f, see Fig. 2) were the predominant problems (66%,
n = 195). Of these, 124 were associated with a wrong drug
dosage or regimen.

Description of Step 3: pharmaceutical decisions

Hundred and eighty-six interventions (64.8%) resulted in a
change of the prescription. The two most frequent changes
involved the dosage or drug regimen. In contrast, about
one-third of the interventions related to clinical DRPs did
not require any modifications (35.2%, n = 101, items
i + h, see Fig. 3). An intervention not needing any change
of the prescription (item i) refers for example to patient
counselling or patient monitoring.

The same trend was observed for pharmaceutical deci-
sions following a technical problem related to the
prescription: 32.9% (n = 242) needed no change (Fig. 3).
The most frequent modification was a change in brand.

Figure 4 details the main types of clinical DRPs at the
beginning of prescription modifications and illustrates the
links between the steps of the documentation method.

Description of Step 4: individuals involved in managing
the DRPs

More than one-third of the pharmacists’ interventions
related to clinical DRPs (n = 110) involved direct contact
with the physician (Fig. 5). Contraindications (Step 1/b)
and adverse reactions (Step 1/c) were generally solved by
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immediate contact with the physician. Pharmacists reported
managing 43% (n = 122) of the clinical DRPs by them-
selves, primarily those related to adherence problems (Step
1/a, 16 of 27, 59.3%), wrong regimens (Step 1/f, 18 of 33,
55%), and medications with no indication (Step 1/i, 10 of
20, 50%). Pharmacists also reported managing 19%
(n = 55) of the clinical DRPs with the patient. The patient
was most often involved in the resolution of duplicate
drugs (Step 1/h, 9 of 23, 39%).

Pharmacists independently resolved 45% of technical
problems related to prescriptions (n = 330). Pharmacists
resolved incomplete information independently in 67% of
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cases (Step 1/o, 130 of 215). The patient was most often
involved in the resolution of reimbursement problems
(Step 1/1, 22 of 43, 51%). A total of 51% of interventions
involved direct contact with the physician in the case of
readability problems (Step 1/n, 22 of 43).

Most frequent codes documented

We found that 134 different clinical DRP codes were
reported. The 10 most frequent codes accounted for the
management of 31% (n = 89) of the 287 interventions
(Table 2). The most commonly observed situation was low
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Fig. 5 Individuals involved in
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Table 2 The ten most commonly
prescriptions

reported codes from clinical drug-related problems management processes related to the control of

Rank Type of clinical DRP Potential negative outcome Pharmaceutical decision Actors involved Percentage (%)
1 Dosage problem Quantitative inefficacy Dosage changed Pharmacist alone 53
2 Adherence problem Quantitative safety No change Pharmacist alone 3.9
3 Drug—drug interaction Quantitative safety No change Pharmacist + Physician 32
4 Dosage problem Quantitative toxicity Dosage changed Pharmacist + Physician 32
5 Dosage problem Quantitative inefficacy Dosage changed Pharmacist + Physician 32
6 Dosage problem Quantitative toxicity Dosage changed Pharmacist alone 2.8
7 Regimen problem Quantitative inefficacy Regimen changed Pharmacist alone 2.5
8 Drug—drug interaction Non-quantitative toxicity No change Pharmacist alone 2.5
9 Drug—drug interaction Quantitative inefficacy No change Pharmacist alone 2.5
10 Duplicate drug Not indicated No change Pharmacist + patient 2.5

dosage, followed by the pharmacists’ independent dosage
adjustment. This code, however, was reported in the
management of only 15 interventions (5.3%). This was
followed by notification of the physician of drug abuse
(3.9%), and pharmacokinetic drug—drug interactions lead-
ing to potential toxic effects, with no change in regimen
after a consensus between the pharmacist and the physician
(3.2%).

Analysis of drugs involved in the interventions

The 287 interventions related to clinical DRPs involved
191 different brands. Nervous system drugs (n = 76) were
most often involved, followed by cardiovascular drugs
(n = 39), alimentary tract and metabolism drugs (n = 38)
and anti-infectives for systemic use (n = 37).

Discussion

The DRP documentation system developed here can
describe the entire process of interventions that is related to
the control of medical prescriptions in community phar-
macies. The system fulfilled the quality objectives (simple
to use, accessible at the point of care, integrated into a
computerized system, and informative about the whole
management process), was based on published methods,
and described both the types and management of problems
detected [1, 11, 12]. Moreover, the system could also easily
describe technical problems related to the prescription.
Following its dissemination into community pharma-
cies, this system reflected the reality of clinical DRPs and
technical problems related to prescriptions in primary care
settings. The use of a computer-integrated system to
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document pharmacist interventions could be easily imple-
mented in many community pharmacies after some
ergonomic improvements are made. The present results
confirm the added value of pharmacists in preventing or
solving clinical DRPs and technical problems related to
prescriptions.

Present findings should be prudently compared with
those in the literature. The definition of DRP is the main
issue. Some documentation systems consider technical
problems to be DRPs and give them the same level of
importance as clinical problems [10, 14, 17]. Other systems
only give technical problems a small place by having one
or two items such as “prescribing error,” “logistical
problem,” or “other” [13, 18]. Non-clinical problems are
rarely well-defined. Comparison with six convenient stud-
ies (see Table 3) shows that our findings are consistent with
findings from those studies. It should be remembered,
however, that each of these studies was made in a different
setting, and one concerned interventions after hospital
discharge [19].

The patient also plays a key role (Step 4). About one-
third of DRPs were found to be directly reported by the
patient [18]. We found that about 20% (n = 55) of clinical
DRPs were solved by discussions between pharmacists and
patients. These findings show that pharmacists should
integrate the patient into prescription control and DRP
management.

Limitations and perspectives

The findings reported here, however, may only be partially
representative of reality. For example, some DRPs may
have been underestimated. First, it may be difficult to
detect contraindications, medications with no indication, or
untreated conditions without access to each patient’s
medical chart. Second, the rate of identified DRPs is often
low, as emphasized by many pharmacovigilance systems
[23]. In this study, the amount of time spent documenting
incidents was probably the main barrier to the documen-
tation process, since pharmacies did not receive any
incentives (financial or human resources) to aid in docu-
mentation. This trend of underevaluating DRPs is
confirmed by the decrease in the reporting rate over the
4 weeks of the study. Finally, pharmacies that participated
had volunteered rather than being randomly selected.
Pharmacists often document interventions related to DRPs
when they are concerned about the importance of the
assessment [12].

Willingness to document DRPs and the maintenance of
routine documentation must be optimized. One incentive
may be a training program, since the level of training of the
pharmacist and staff tends to increase the intervention rate
[22]. Intensive training can increase the number of
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interventions without increasing the time spent on docu-
mentation [6, 24]. Specific continuing education programs
could maximize the uniformity in codification among
pharmacists. Finally, a user-friendly computer interface
could decrease the time spent documenting the
interventions.

In order to comprehensively evaluate the system, two
things can be done. First, the views of the pharmacists who
used the system can be evaluated with a questionnaire.
Second, the documentation can be validated where one
pharmacy reviews the documented clinical DRPs from
another pharmacy and vice versa.

This system could be more comprehensive. It does not
distinguish potential DRPs from those already affecting the
patient. Our documentation system also did not report the
cause of the problem or the outcome of the intervention,
two items that are included in the PCNE DRP classification
system [13]. Increasing the complexity of the system may
increase the time spent in documentation and thus decrease
pharmacies’ willingness to participate. Improved ergo-
nomics of system computerization is needed to facilitate
immediate and systematic documentation at the point of
care.

Another possibility consists of setting up a monitoring
centre to benchmark DRP data provided by pharmacists.
This centre could identify the priorities that are needed to
continuously improve patient safety (e.g. educational pro-
grams for healthcare professionals, public or professional
information campaigns, and pharmaco-epidemiologic
research) on individual and global scales. Used in this way,
a monitoring centre could act as an expert system to coach
individual pharmacists according to their own DRPs’
documentation profile. For example, pharmacists reporting
a significantly lower rate of drug—drug interactions than
other pharmacists can be administered targeted exercises.

DRP data collected by community pharmacists can also
be regarded as indicators of medical prescribing activity. In
this way, the specific control of prescriptions constitutes
the constructive participation of pharmacists in collabora-
tive care. DRP data could be used to coach individual
pharmacists or in a quality circles approach, which are both
proactive measures that can improve drug safety. The
pedagogic effect of pharmaceutical cognitive services (e.g.
quality circles programs) has been demonstrated with
respect to cost savings [25].

Conclusion

The developed documentation system was effective in
daily practice, showing that pharmacists can prevent and
solve both clinical DRPs and technical problems related to
prescriptions. The large and sustained implementation of a
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fully computerized system should be the next goal. Future
research areas suggested by the present study are based on
the development of an accredited monitoring centre, which
could be active in patient safety research and education.

Acknowledgements

We would like to thank the pharmacists from

the 20 participating pharmacies.

Funding pharmaSuisse, the Swiss Association of Pharmacists,
funded this Ph.D. student research.

Conflicts of Interest

None

References

10.

. ISAS (International

. van Mil JF, Westerlund LT, Hersberger KE, Schaefer MA. Drug-

related problem classification systems. Ann Pharmacother.

2004;38(5):859-67.

. Caleo S, Benrimoj SI, Collins D, Hall J, Lauchlan R, Stewart K.

Pharmacists’ clinical interventions. Aust Pharm. 1996;15(3):143—
8

. Pickard AS, Johnson JA, Farris KB. The impact of pharmacist

interventions on health-related quality of life. Ann Pharmacother.
1999;33(11):1167-72.

. Hawksworth GM, Corlett AJ, Wright DJ, Chrystyn H. Clinical

pharmacy interventions by community pharmacists during the
dispensing process. Br J Clin Pharmacol. 1999;47(6):695-700.

. Rupp MT, DeYoung M, Schondelmeyer SW. Prescribing prob-

lems and pharmacist interventions in community practice. Med
Care. 1992;30(10):926—40.

. Benrimoj SI, Langford JH, Berry G, Collins D, Lauchlan R,

Stewart K, et al. Economic impact of increased clinical inter-
vention rates in community pharmacy. A randomised trial of the
effect of education and a professional allowance. Pharmacoeco-
nomics. 2000;18(5):459-68.

. Smith CP, Christensen DB. Identification and clarification of drug

therapy problems by Indian health service pharmacists. Ann
Pharmacother. 1996;30(2):119-24.

. Guignard E, Bugnon O. Pharmaceutical care in community

pharmacies: practice and research in Switzerland. Ann Phar-
macother. 2006;40(3):512-7.

Standardization and Accreditation Ser-
vices)—QMS (Quality Management System) Pharma-2010
[document on the Internet].
http://www.isas.org/data-bases/isas-qms-pharma-2010-
pharmacies.html. Updated 30 Jan 2001, cited 15 Jan 2008.
Schaefer M. Discussing basic principles for a coding system of
drug-related problems: the case of PI-Doc. Pharm World Sci.
2002;24(4):120-7.

@ Springer

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

Schumock GT, Hutchinson RA, Bilek BA. Comparison of two
systems for documenting pharmacist interventions in patient care.
Am J Hosp Pharm. 1992;49(9):2211-4.

Westerlund LT, Handl WH, Marklund BR, Allebeck P. Pharmacy
practitioners’ views on computerized documentation of drug-
related problems. Ann Pharmacother. 2003;37(3):354-60.

The Pharmaceutical Care Network Europe Classification V 5.00
[document on the Internet]. http://www.pcne.org/dokumenter/
PCNE%20classification%20V5.00.pdf. Updated 6 Aug 2003,
cited 15 Jan 2008.

Leemans L, Veroeveren L, Bulens J, Hendrickx C, Keyenberg W,
Niesten F, et al. Frequency and trends of interventions of pre-
scriptions in Flemish community pharmacies. Pharm World Sci.
2003;25(2):65-9.

Fernandez-Llimés F, Faus M-J, Gastelurruita MA, Baena MI,
Tuneu L, Martinez Martinez F. Systematic identification of
negative clinical outcomes from pharmacotherapy. Seguim Far-
macoter. 2004;2(3):195-205.

Fernandez-Llimos F, Faus MJ. Comment: drug-related problem
classification systems. Ann Pharmacother. 2004;38(9):1542-3.
Knapp KK, Katzman H, Hambright JS, Albrant DH. Community
pharmacist interventions in a capitated pharmacy benefit contract.
Am J Health Syst Pharm. 1998;55(11):1141-5.

Westerlund LT, Almarsdottir AB, Melander A. Drug-related
problems and pharmacy interventions in community practice. Int
J Pharm Pract. 1999;7:40-50.

. Paulino EI, Bouvy ML, Gastelurrutia MA, Guerreiro M, Buurma

H. Drug-related problems identified by European community
pharmacists in patients discharged from hospital. Pharm World
Sci. 2004;26(6):353-60.

Andersson AC, Brodin H, Nilsson JL. Pharmacist interventions in
relation to patient drug related problems. J Soc Admin Pharm.
2003;20:82-90.

Hammerlein A, Griese N, Schulz M. Survey of drug-related
problems identified by community pharmacies. Ann Pharmac-
other. 2007;41(11):1825-32.

Westerlund T, Almarsdottir AB, Melander A. Factors influencing
the detection rate of drug-related problems in community phar-
macy. Pharm World Sci. 1999;21(6):245-50.

Belton KJ. The European Pharmacovigilance Research Group.
Attitude survey of adverse drug-reaction reporting by health care
professionals across the European Union. Eur J Clin Pharmacol.
1997;52(6):423-7.

Currie JD, Chrischilles EA, Kuehl AK, Buser RA. Effect of a
training program on community pharmacists’ detection of and
intervention in drug-related problems. J Am Pharm Assoc
(Wash). 1997;NS37(2):182-91.

von Ferber L, Bausch J, Koster I, Schubert I, Ihle P. Pharmaco-
therapeutic circles. Results of an 18-month peer-review
prescribing-improvement programme for general practitioners.
Pharmacoeconomics. 1999;16(3):273-83.


http://www.isas.org/data-bases/isas-qms-pharma-2010-pharmacies.html
http://www.isas.org/data-bases/isas-qms-pharma-2010-pharmacies.html
http://www.pcne.org/dokumenter/PCNE%20classification%20V5.00.pdf
http://www.pcne.org/dokumenter/PCNE%20classification%20V5.00.pdf

	Practical evaluation of the drug-related problem management process in Swiss community pharmacies
	Abstract
	Impacts of findings on practice
	Introduction
	Aim of the study
	Method
	Taxonomy and coding system
	Participating pharmacies
	Statistical analysis

	Results
	Intervention rate
	Description of Step 1: types of clinical DRPs and technical problems
	Description of Step 2: potential negative outcomes
	Description of Step 3: pharmaceutical decisions
	Description of Step 4: individuals involved in managing the DRPs
	Most frequent codes documented
	Analysis of drugs involved in the interventions

	Discussion
	Limitations and perspectives

	Conclusion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


