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ABSTRACT

Aims
Our objective was to examine the clinical value of pharmacists’ interventions to

correct prescription errors.

Methods

In this study, we reviewed a random sample of prescriptions that had been
modified in pharmacies. These prescriptions were collected on one pre-
determined day between 25 February and 12 March 1999 from 141 Dutch
community pharmacies. Each prescription modification was evaluated by a panel
of reviewers, including representatives of five groups of health care professionals.
After generally rating each modification as positive, negative, or neutral, the
reviewers assessed its outcome (in terms of prevention of an adverse drug
reaction (ADR), an improvement in effectiveness, both, or other), the
probability and importance of improvements in effectiveness and/or the
probability and seriousness of an ADR in the case of a non-intervention. Our
analyses included 144 interventions from the first general assessment and a

selection of 90 consistently positively rated interventions (from all assessments).

Results

On average, one in 200 prescriptions (0.49%) was found to have been positively
modified by Dutch community pharmacists. About half of these interventions
(49.8%) were aimed at preventing ADRs; 29.2% were rated as a positive
modification in the effectiveness of pharmacotherapy and 8.6% affected both
effectiveness and ADR. Reviewers’ ratings varied widely between different
categories of drug related problems (DRPs). The impact of individual
interventions (n=83) varied, and for 53% of these interventions it was estimated

to be relatively high.

Conclusions

Pharmacists’ interventions led to modification of prescriptions for an array of
DRPs. Such interventions can contribute positively to the quality of
pharmacotherapy. By extrapolating our data, we estimated a daily occurrence of
approximately 2700 positive interventions in all Dutch pharmacies (1.6 per
pharmacy per day). Reviewers rated the impact of interventions on a patient’s

health as significant in a substantial number of cases.
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INTRODUCTION

Since the 1990s, a growing awareness of medical and in particular drug related
errors ~ has led to research of pharmacists’ tactics for dealing with these errors.
Several, mainly observational, studies describe and, to some extent, support the
positive contribution of pharmacists in detecting and reducing the impact of drug
related problems (DRPs)."”

In a previous report, we described the frequency, nature and determinants of
prescriptions modified by pharmacists that were sampled on one working day
from 141 Dutch community pharmacies."” We found that the overall incidence
of modifications for prescription only medicines (POMs) was 4.9%. The
problems could be divided into two main categories: unclear prescriptions
(illegible or with omissions) (71.8%) and prescriptions with errors (22.2%). The
incidence of POM-related modifications of errors (n=400) was 0.84%,
corresponding to an average of 2.8 modifications per pharmacy per day.

The assessment of the actual clinical value of these prescription-error
modifications on an individual patient level can be challenging. One would
ideally like to compare the outcomes of patients whose pharmacotherapy was
modified to those for whom the prescription error was not modified, but of
course this would be unethical. An alternative method is the use of
multidisciplinary panels consisting of experienced medical and pharmaceutical
professionals who judge the clinical value and, in some cases, the humanistic or
economic value of the modified prescriptions.” Different parameters have been
used for this purpose, including estimates of harm, adverse health outcomes of a
DRP, evaluations of the intensity of health care needed (such as hospital
admission) and finally evaluations of the effectiveness of the patient’s therapeutic
management.  Partly based on these studies, we developed a method using a
multidisciplinary panel to discriminate between different categories of DRP and
different outcomes of prescription modifications to assess the clinical value of

pharmacists’ interventions.

METHODS

Setting and design
Our previous study was a comparison of modified and non-modified
prescriptions that were collected from 141 Dutch community pharmacies on one

predetermined day." Of the total 2014 modified prescriptions collected, 400
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(22.2%) were considered to be corrections for errors related to several potential
DRPs, namely wrong dose (n=246), wrong medicine (n=45), wrong patient data
(n=42), interaction (n=15), contraindication (n=21), medicine obsolete (n=8),
double medication (n=18) and duration of use (n=5). These modifications (or
interventions) to prescription errors represent the domain for this study. We
excluded 99 interventions because they could not be assessed according to this
study methodology, e.g. wrong patient data as reason for intervention,
insufficient data available or misclassification.

The majority (n=208; 69.1%) of the selected interventions (n=301) was attributed
to wrong-dose interventions. In order to limit the number of cases to be
reviewed and reduce the number of similar cases, we randomly selected 52 (25%)
wrong-dose interventions. We included all other potentially relevant
interventions (n=93), with the exception of one randomly chosen intervention to

make the total number of cases an even number.

Assessment of clinical value

Our panel comprised five groups of health care professionals: community
pharmacists, hospital pharmacists, general practitioners, specialists for internal
diseases, or other non-practising medical/pharmaceutical experts. Each group had
four members. All panel members were experts in pharmacotherapy and drug
use.

Each reviewer received 72 interventions for evaluation. Twenty-six wrong-dose
interventions were randomly assigned to both category A and B and 46 other
interventions to both category C and D. Each reviewer received A or B, and C
or D. Within each group, the reviewers received another combination (n=4). All
reviewers evaluated their cases independently.

On an A4 page we presented an evaluation form and one intervention providing
the following information: gender and age of the patient, the drug initially
prescribed, type of prescriber, first use or repeat prescription, nature of DRP,
person consulted, and the medicine ultimately dispensed. We asked reviewers to
provide their opinions based upon their experience as a general practitioner,
community pharmacist, or other. Additional guidance was provided concerning
the necessity of conscientiously reading the forms, the use of literature, and
requesting help or extra information on drug use.

Reviewers had to rate the contribution of each intervention on the pharmaco-
therapy of the patient as ‘positive, negative or neutral’. In the event of a ‘positive’

rating, the reviewer had to gauge whether the intervention resulted in an
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improvement of effectiveness, prevention of an adverse drug reaction (ADR) or
both. Finally, the judged improvement of eftectiveness and/or prevention of
ADR had to be rated on a five-point scale on two further points: probability and
importance or seriousness. The algorithm used by reviewers for rating

interventions is presented in Figure 1.

Figure 1: ALGORITHM REPRESENTING THE FLOW OF QUESTIONS FOR RATING
INTERVENTIONS

What is the contribution of this intervention
to pharmacotherapy of this patient?

v v v

none: positive: negative:

STOP What is the outcome STOP

of the intervention?

other: like prevention of discomfort

STOP
v v v
improvement of improvement of effectiveness prevention of
effectiveness and ADR

prevention of ADR

v v

probability: scale 1-5 probability: scale 1-5
importance: scale 1-5 seriousness: scale 1-5

Information on patient’s disease status or other relevant clinical or private data
(except for the prescription and the patient medication record) was not available,
therefore the reviewers had to make the following three assumptions:

- the patient is reasonably normal, for instance, not an alcoholic;
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- previous choice of (the combination of) the medicine(s) and its dosing was
correct; and
- the patient complies with the text on the label.
A small number of questionnaires were returned to reviewers due to conflicting

information and/or ratings.

Data analysis

After inspection, data from the evaluation forms were entered into a Microsoft
Access database and statistically analysed using SPSS version 10.

Based upon the rating of the first elementary question as to the contribution of
pharmacist’s intervention to pharmacotherapy, the interventions that were most
consistently rated as ‘positive’ (n=90), were selected for further analysis. Box 1
provides further information on the selection and exclusion of interventions in
this study. The data derived from the selected 144 cases were adjusted for the
sampling procedure (n=301).

Box 1: STUDY SELECTION PROCEDURES

1) 400 interventions of pharmacies related to several drug related problems.
U Exclusion of 99 interventions because these interventions could not be assessed
according to the proposed system in this study: wrong patient data as reason of
intervention, insufficient data available, and misclassification.

2) 301 interventions to be examined.
U At random exclusion of 156 'wrong dose' interventions and 1 ‘other’ intervention.

3) 144 randomly selected interventions to be examined.

U Randomly assignment of 26 'wrong dose“-interventions to both group A and B, 46
‘other interventions’ to both group C and D. Every reviewer received A or B, and C
or D; this means 72 interventions to assess.

U 1367 Ratings presented in Table 1.

U Exclusion of 54 interventions with the following exclusion criteria:

- One negative rating unless there is just one negative against more than 88%
positive ratings or unless there is just one negative and one missing value
against all other positive ratings.

- No negative ratings but two or more ‘no contribution’ ratings.

4) 90 consistently positively judged interventions.
U Number of interventions in different stages of exclusion/inclusion presented in
Table 2.
U 779 Positive ratings presented in Table 3: the outcome of the intervention with
respect to effectiveness improvement, ADR prevention and other.
U 7 Interventions excluded because of insufficient ratings (<4).

5) 83 consistently positively judged interventions.
U Visualisation in Figure 2 of estimated impact per intervention stratified according to
categories of DRP.
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RESULTS

Nineteen of the 20 reviewers (response rate of 95%) returned our evaluation
forms. All groups had participated with four members except for the group of
internal medicine specialists (n=3). We received 71 evaluation forms instead of 72
from one internist. This means that every intervention was evaluated by ten or
nine reviewers except for one intervention which was assessed by only eight
reviewers. The reviewers spent on average 3.8 (1.5-9.0) hours for all 72
interventions, which corresponds with approximately three minutes per
intervention. The mean number of interventions for which literature was
required was 24 (33.3%). Of all ratings (n=1367), adjusted for sampling, 77.0%
was judged positive with regard to the contribution of the intervention to the
pharmacotherapy of that patient, including double medication interventions
(93.7%), duration of use (89.7%), contraindication (88.0%) and interactions
(79.7%) (Table 1). Interventions that were judged to have no or neutral
contributions to the quality of the pharmacotherapy comprised 11.8% of the
assessments. A relatively small percentage of ratings were negative (adjusted:
8.2%).

Subsequently, 90 interventions that were consistently judged as providing a
positive contribution to pharmacotherapy were selected for further analysis
(59.1%, after adjustment for sampling) (Table 2). The highest yields were found
in the double medication-category and the duration of use-category (93.3% and
100%, respectively).

Table 3 further categorizes reviewers’ opinions as to the outcome of the
consistently positively rated pharmacy interventions. After adjustment for
sampling, positive judgements were related to effectiveness of pharmacotherapy
in 29.2% of the cases, 49.8% to ADRs and in 8.6% to both effectiveness and
ADRs. Except for the wrong medicine category, prevention of ADRs was
considered to be the most important outcome of pharmacist's intervention in all
DRP groups. Contraindication interventions were almost exclusively related to
ADRs. Wrong medicine interventions were mostly related to eftectiveness
(34.4%) or to both effectiveness and ADRs (21.6%). In 12.0% of all positive
evaluations, there were other reasons judged as positive contributions by the
pharmacy: 32.3% concerned prevention of discomfort for the patient, 23.1%
prevention of cost and, remarkably, 3.8% prevention of ADR. There were also

other reasons (9.2%) and reasons not specified (27.7%) (data not shown).
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The wrong medicine group (24.8%) and the double medication group (35.7%)
yielded relatively high scores in this category of other reasons.

The impact of an intervention can be described as the product of the probability
and seriousness of an ADR or as the product of the probability and importance
of eftectiveness improvement. In Figure 2, average ratings of these products per
intervention are presented. This analysis could be made for only 83 interventions
(92.2%) because of insufficient (less than four) ratings for seven interventions.
Most interventions (47%) are situated in the left lower quadrant C followed by
the right upper quadrant B (27.7%). The left upper quadrant A (14.5%) shows
some interventions with very high scores for importance/seriousness concerning
two interactions and one duration of use intervention. Of the interaction
interventions 50% (4 out of 8) belong to this quadrant. The fewest interventions
were found in the right lower quadrant D (10.8%), but all scores are quite close
to the level of 50% importance/seriousness. Some examples of the interventions

shown 1in Figure 2 are described in Table 4.

DISCUSSION

Our study reports an incidence of 0.49% for prescription modifications by Dutch
community pharmacists, which were consistently rated as positive by our expert
review panel. This incidence would translate to about 1.6 interventions per
pharmacy per day, or approximately 2700 in all Dutch pharmacies on one day.
These interventions by pharmacists were not exclusively aimed at the prevention
of ADRSs (49.8%), but also at effectiveness of pharmacotherapy (29.2%) and both
(8.6%). We found large differences with respect to judgements of interventions
in different groups of DRPs. The impact of individual interventions (n=83), as
perceived by the panel, varied greatly. For 53% of these interventions this impact
was estimated as relatively high.

The incidence is comparable to those reported in other studies. In a UK-based
study by Hawksworth et al., 49.8% of interventions were judged positively by a
multidisciplinary but unspecified panel of reviewers, which corresponds to an
incidence of 0.37% positively valued interventions.” In a US-based study using
only three reviewers, Rupp revealed that 28.3% of the identified problems could
have resulted in patient harm, implying toxic or side-effects, hypersensitivity and
poor disease control, corresponding to an incidence of 0.54%." The panel in

Hawksworth’s study related 48.7% of the interventions to improvement of
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effectiveness and 64.6% to harm prevention, presumably meaning that 13.3%
were related to both.” In an Australian study, 41.0% of the pharmacy
interventions were associated to a toxic or side-effect outcome, followed by
33.5% for inadequate control of the patient’s condition.” Unlike these studies,
we were also able to investigate different groups of DRPs and to estimate the
impact of individual interventions.

Figure 2 presents the variation of the impact between individual interventions of
pharmacies, as estimated by our panel. The real impact of pharmacists’
(non-)interventions concerning different categories of DRPs has to be studied in
other settings; for instance, by linking data concerning hospital admissions to
confirmed DRPs, such as dosing problems or obsolete medicine. Juurlink et al.
found that hospital admissions were associated with previous drug-drug
interactions.” The variation of the estimated impact between individual
interventions of pharmacies can be described as: the higher the probability rating
for an intervention, the higher its importance, or seriousness, rating. There were
just a few extreme results regarding assessment of the impact of the recorded
interventions, which may be explained by the fact that average data were used
(1.e. regression to the mean in most cases).

We found some interesting differences between the different DRP categories.
The variety between the dosing problem interventions can be specified by the
highest yield of negative judgements found in this group on the one hand
(10.1%; Table 1), while on the other hand, 28.8% of these interventions received
a relatively high impact score (quadrants A, B, and D in Figure 2). The dosing
problems did not only concern overdoses or wrong doses, but also underdose as
can be seen in Table 4.

Drug-drug interactions (DDIs) are generally well defined, i.e. most of the
interventions are more or less well documented in literature.”" In this study,
DDIs were not all selected for the group of consistently positively estimated
interventions (Table 2). Although there was only a low yield of negative
opinions (2.3%) there was a considerable share of neutral judgements (16.5%)
(Table 1). Most of the consistently positively judged DDI interventions were
found in the left upper quadrant A in Figure 2. This illustrates a relatively low
probability but a high (and in some instances very high) importance/seriousness
score. Likewise, by linking hospital admissions to previous DDIs, Juurlink et al.
recently demonstrated the high seriousness factor related to DDIs."

For many of the contraindication interventions reviewers were strongly cautious

(Table 2). More than 41% (seven out of 17) of the contraindication interventions
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shown in Figure 2 were located in the right upper quadrant B, meaning a

relatively high probability score and a high seriousness score (e.g. penicillin

allergy).

Figure 2: THE AVERAGE ESTIMATED IMPACT OF 83 INTERVENTIONS
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A large contingent of ratings in the double medication group (35.7%) was not
directly related to health issues such as ADR and eftectiveness, but to prevention
of discomfort and prevention of cost. The double medication issue was clearly
interpreted as unpleasant for the patient, but apparently was not perceived as an
immediate threat to the health status of the patient. This is illustrated by several
individual cases in Figure 2. On the other hand, the duration of use interventions
(n=3) were highly estimated and mainly related to effectiveness improvement and

prevention of ADR.

Despite the strong development of evidence-based medicine during the last two
decades, this study shows that interventions of pharmacists with respect to
obsolete medicines were not highly estimated - a large number of exclusions
(Table 2) and a relatively low impact score (Figure 2). An explanation may be
found in the fact that the most important obsolete medicines have already been
withdrawn from the (Dutch) market. Interventions for wrong medicine showed
a rather diftuse picture.

A number of limitations to this study should not be ignored. It should be noted
that the presented incidence rates of modifications and consistently positively
judged modifications in Dutch community pharmacies correspond to only a
segment of community pharmacy interventions. For instance, we did not analyse
modifications in the regimens of already used medicines, which may be the
outcome of the same signal as, for example, a DDI. Furthermore, other
interventions may have taken place without leading to a modification but to
advice concerning proper use of the drug or a combination of drugs. There are
also a few restrictions when comparing our results to the studies mentioned
above. Hawksworth et al., for instance, had a broader definition of intervention,
which included enquiries by the pharmacist about the dose or the dose interval,
recommendations concerning the monitoring of blood plasma parameters, and
discussions with the prescriber about a patient’s pharmacotherapy."”

A large group of reviewers from difterent professional backgrounds was recruited
to comply with the requirements based upon the literature’ and our group of
reviewers was favourable to the above-mentioned studies.”" For some questions,
we investigated the inter-rater differences by using the kappa value,” although
we initially expected relatively low values based upon the literature. " For our
second question concerning the 90 selected interventions, the overall kappa value
was moderate (0.49) with difterences between the reviewer categories of 0.35

(general practitioners) to 0.58 (hospital pharmacists). For a combination of
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question one and two (n=90), we found an overall kappa value of 0.40 and
differences between the reviewer categories of 0.19 (internists) to 0.52 (non-
practising specialists).

Although the kappa value is the most preferable variable in describing inter-rater
differences, the problem is that even in a simple situation with two categories,
the same proportional agreement can lead to markedly different kappa values.”
The higher the prevalence in one category (as in our case: positive judgement in
question one, especially regarding the 90 selected cases), the higher the
proportion of units for which agreement is expected by chance. Another
important difticulty in the interpretation of these values occurs when several
variables and subvariables are involved, as in our study.™ Perhaps more
meaningful data are derived when the proportion of agreement overall and
between the reviewer categories are considered. For instance, the mean
percentage of positive evaluations (question 1, n=90) was overall 93.5%
(variance=0.6%) with differences between the reviewer categories of 89.3%
(variance=5.9%; internists) to 97.8%  (variance=1.1%; non-practising
professionals).

Our very strict second selection after the first general question excluding 54
interventions (out of 144) does not mean that the excluded interventions were
overall poorly rated. We would like to emphasize that 18 (33.3%) of these
exclusions received a 70-80% positive score. Furthermore, there were no
interventions with 100% negative and/or neutral ratings. Only a small group of
10 interventions (6.9%) received less than 50% positive ratings, of which four
received no negative ratings but especially ‘neutral’ ratings. We found three
interventions that received more negative ratings than positive ones.

In conclusion, part of pharmacists’ interventions included modifying prescriptions
for an array of DRPs. A large panel of medico-pharmaceutical professionals
consistently positively judged almost 60% of these modifications. According to
this panel, at least 1.6 such interventions per pharmacy per day can contribute
positively to patients’ quality of pharmacotherapy. By extrapolating our data to
all pharmacies in the Netherlands, this corresponds to approximately 2700
positive interventions in all Dutch pharmacies on one day. Community
pharmacists may not only have avoided adverse drug reactions but also improved
the effectiveness of pharmacotherapy. According to the expert panel, the impact
of an intervention on patient’s health was likely to be significant in a substantial

number of cases.

131



Clinical risk management in community pharmacy - Henk Buurma

Chapter 4.1

Acknowledgements. We would very much like to thank all 19 medical and

pharmaceutical professionals who evaluated the interventions. Likewise, we like to

thank the pharmacists who participated in the study, Mrs Martine Kruijtbosch for her

help in analysing the data and Mrs Svetlana Belitser for her help in calculating kappa

values.

REFERENCES

1.

10.

11.

12.

132

Weingart SN, Wilson RMcL, Gibberd RW, Harrison B. Epidemiology of medical
error. BMJ 2000;320:774-7.

. Gandhi TK, Seger DL, Bates DW. Identifying drug safety issues: from research to

practice. Int ] Qual Health Care 2000;12:69-76.

. Kohn LT, Corrigan JM, Donaldson MS, editors. To err is human. Building a safer

health system. Washington, DC: National Academy Press; 1999.

. Westerlund LOT, Marklund BR, Handl WHA, Thunberg ME, Allebeck P. Non-

prescription drug-related problems and pharmacy interventions. Ann Pharmacother
2001;35:1343-9.

. Boyko WL, Yurkowski PJ, Ivey MF, Armistead JA, Roberts BL. Pharmacist

influence on economic and morbidity outcomes in a tertiary care teaching hospital.
Am ] Health-Syst Pharm 1997;54:1591-5.

. Bouvy ML, Buurma H, Egberts TC. Laxative prescribing in relation to opioid use

and the influence of pharmacy-based intervention. J Clin Pharm Ther 2002;27:107-
10.

. Beney J, Bero LA, Bond C. Expanding the roles of outpatient pharmacists: eftects

on health services utilisation, costs, and patient outcomes. Cochrane Database Syst

Rev 2000;3:CD000336.

. Singhal PK, Raisch DW, Gupchup GV. The impact of pharmaceutical services in

community and ambulatory care settings: evidence and recommendations for future
research. Ann Pharmacother 1999;33:1336-55.

. Tully MP, Seston EM. Impact of pharmacists providing a prescription review and

monitoring in ambulatory care or community practice. Ann Pharmacother

2000;34:1320-31.

Buurma H, De Smet PAGM, van den Hoff OP, Egberts ACG. Nature, frequency
and determinants of prescription modifications in Dutch community pharmacies. Br
J Clin Pharmacol 2001;52:85-91.

Wright DJ, Aykroyd RG, Chrystyn H. Rating clinical pharmacy interventions by
clinical panels: which health professionals should be included? Br J Clin Pharmacol
1998;46:278P.

Hawksworth GM, Corlett AJ, Wright DJ, Chrystyn H. Clinical pharmacy
interventions by community pharmacists during the dispensing process. Br J Clin
Pharmacol 1999;47:695-700.



13.

14.

15.

16.

17.

18.
19.

20.

Clinical risk management in community pharmacy - Henk Buurma
Clinical value of pharmacists’ interventions

Rupp MT. Value of community pharmacists’ interventions to correct prescribing
errors. Ann Pharmacother 1992;26: 1580-4.

Caleo S, Benrimoj SI, Collins D, Lauchlan R, Stewart K. Clinical evaluation of
community pharmacists’ interventions. Int | Pharm Pract 1996;4:221-7.

Juurlink DN, Mamdani M, Kopp A, Laupacis A, Redelmeier DA. Drug-drug
interactions among elderly patients hospitalized for drug toxicity. JAMA
2003;289:1652-8.

Hansten PD, Horn JR. Drug interactions analysis and management. St. Louis,
Missouri: Facts and comparisons; 2002.

Levy RH, Thummel KE, Trager WF, Hansten PD, Eichelbaum M. Metabolic
drug interactions. Philadelphia: Lippincott Williams & Wilkins; 2000.

Stockley IH. Drug Interactions, 6th ed. London: The pharmaceutical press; 2002.

Fleiss. JL. Measuring nominal scale agreement among many raters. Psychol Bull
1971;76:378-82.

Altman DG. Practical statistics for medical research. London: Chapman and Hall;
1995.

133



Clinical risk management in community pharmacy - Henk Buurma



Clinical risk management in community pharmacy - Henk Buurma

4.2

Pharmacy shopping: determinants and the relation
with heavy use of psychotropic drugs

Henk Buurma, Marcel L Bouvy, Annemieke Floor-Schreudering,
Peter AGM de Smet, Antoine CG Egberts



Clinical risk management in community pharmacy - Henk Buurma
Chapter 4.2

ABSTRACT

Aims

Discontinuity of care bears the risk of medication errors and poor clinical
outcomes. Little is known about continuity of care related to pharmacies. The
objective was to explore the prevalence and determinants of pharmacy shopping
behaviour and, in addition, the association between shopping behaviour and

heavy use of psychotropic drugs.
Methods

All beneficiaries from a Dutch health insurance pharmacy claims database who
had visited two or more pharmacies in 2001 were indicated as ‘shoppers’
(n=45 805). A random sample was taken from all other beneficiaries who had
received at least one prescription and these were indicated as ‘non shoppers’
(n=45 805). Shoppers were classified into three mutually exclusive categories
(light, moderate, heavy). Gender, age, number of difterent type of prescribers,
and number of different drugs dispensed, were investigated as determinants of
shopping behaviour. We investigated the association between the use of any
dispensing of ATC classes of drugs in 2001 and shopping behaviour. The
association between shopping behaviour and the heavy use of (a combination of)
categories of psychotropic drugs (hypnotics and anxiolytics, antidepressants,

antipsychotics, and opioids) was examined. Heavy use was defined as the use of
more than 365 Defined Daily Doses dispensed in 2001.

Results

Of all beneficiaries 10.8% were 1dentified as shoppers, of which the vast majority
(98.8%) could be described as ‘light shoppers’ and a small minority (0.2%) as
‘heavy shoppers’. Female gender (OR , 1.2; 95%CI 1.1-1.2), younger age (<40
yr) (OR ; 1.7; 95%CI 1.7-1.8), the use of three or more different drugs (OR ,
2.9; 95%CI 2.8-3.0) and visiting different kind of prescribers (OR ; 2.4; 95%CI
2.4-2.5) were associated with shopping behaviour. Shoppers more frequently
received at least one prescription for systemic anti-infectives (51.7% vs. 30.8%)
and for nervous system drugs (46.2% vs. 29.3%). There was a clear association
between the degree of shopping behaviour and heavy use of one or more
categories of the psychotropic drugs. For example, between heavy shopping
behaviour and the heavy use of hypnotics and anxiolytics (OR ; 17.3; 95%CI
10.4-28.9), and the heavy use of opioids (OR ; 19.4; 95%CI 4.3-87.8).
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Conclusions

Pharmacy shopping behaviour is still limited in the Netherlands. However, it
may put the patient at risk for unintentional problems, such as drug-drug
interactions with systemic antibiotics and antimycotics. A relatively small
proportion of patients exhibit possibly intentional shopping behaviour with
psychotropic drugs, in particular related to the heavy use of hypnotics and
anxiolytics. Linking pharmacy computer systems will signal and hopetfully
prevent most problems related to pharmacy shopping behaviour.

Communicating with the patient may already reduce unintentional problems.
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INTRODUCTION

Transition of patients across health care settings (e.g. from hospital to long-term
care, from hospital to primary care or vice versa) as well as physician shopping
(among others defined as the use of a second physician without referral from the
first for a single episode of illness) have been associated with discontinuity of
care. Discontinuity of care bears the risk of medication errors and poor clinical
outcomes.” Conversely, continuity of care has been associated in most but not
all studies with improved preventive care, reduced hospitalization and lower
costs.”""

Continuity of care has been addressed especially from the perspective of general
medical practice.” Little is still known about the relation between continuity of
care from a community pharmacy perspective and clinical outcomes. Some
studies have described pharmacists’ provision of continuity of care for special
groups of patients (e.g. HIV patients) or the provision of structures that support
continuity of care across health care settings (e.g. transfer of information about
drug use).™ Discontinuity of pharmacy care may put the patient at risk for drug
therapy related problems, since pharmacy shopping hampers adequate medication
surveillance. Examples of such unintentional problems include unwanted
duplicate medications, drug-disease interactions, drug intolerabilities (including
allergies) and drug-drug interactions, but also conflicting information about drug
use from different pharmacies, confusion between brand and generic names and
incorrect quantities.” Medicine users may also intentionally visit different
pharmacies because of certain drug related problems, such as heavy use and
addiction. Prescription claims from more than five pharmacies in one quarter of a
year have been reported as indicators of potential abuse or misuse of prescription
drugs.”

As continuity of pharmacy care can be considered an important prerequisite for
the clinical risk management of drug therapy related problems, we studied the
prevalence and determinants of pharmacy shopping behaviour. Since physician
shopping, in some instances described as prescription shopping, has been mainly
associated with the heavy use of benzodiazepines and opioids, we additionally
aimed to describe the association between pharmacy shopping behaviour and

heavy use of psychotropic drugs.””
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METHODS

Setting, study population and data collection

Data were obtained from the pharmacy claims database of a Dutch health
insurance company (‘O.W.M. Zorgverzekeraar Zorg en Zekerheid u.a.’)
concerning the year 2001. This health insurance company mainly proceeds in the
western region between The Hague and Amsterdam, and can be described as
relatively small (on average 448 392 beneficiaries in 2001).

The data obtained were related to the beneficiaries who were insured under the
Social Health Insurance Act comprising all employees earning less than about
33000 Euro per year, social security recipients and certain old-age groups. In
2001, about 65% of the Dutch population was insured under this law, against
94.8% (on average 425 061) within this insurance company.

Of all Social Health Insurance Act beneficiaries, 338 423 (79.6%) had at least one
pharmacy claim during 2001. Of these, all patients visiting' two or more
pharmacies in 2001 — thus having received at least two prescriptions in 2001 —
were identified from the pharmacy claims database (n=45805). These patients,
with a certain degree of discontinuity of pharmacy care, were indicated as
‘shoppers’. From all other beneficiaries who received at least one prescription and
visited only one pharmacy during 2001, a random, numerically equivalent,
sample was taken (n=45 805). These patients were indicated as ‘non shoppers’.
For shoppers as well as non shoppers, data were obtained comprising age and
gender. For each patient a medication history was collected covering information
about all dispensed and (partially) reimbursed drugs during 2001, such as name,
Anatomical Therapeutic Chemical (ATC) code, date of dispensing, dispensed
amount, dosage regimen, type of prescriber, and the community pharmacy

(anonymous, unique code) where the drug had been dispensed.

Classification of data

Determinants of pharmacy shopping behaviour

Although several measurement techniques have been used in the literature to
define and study (dis)continuity of care, especially in general medical practice, we
used a method tailored to the pharmacy setting.”” Shoppers were classified into
three mutually exclusive categories based upon (a) the number of visits to one or

more pharmacies other than the main dispensing pharmacy (=’elsewhere’), (b)

? This means that a visit was made to a pharmacy concluded by a dispensing and a pharmacy claim to
the health insurance company based upon the dispensing.
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the proportion of prescriptions dispensed in pharmacies elsewhere, and (c) the
total number of prescriptions dispensed in pharmacies elsewhere (Table 1).
Several characteristics were investigated as determinants of shopping behaviour:
gender, age (four categories: 0-25; 26-40; 41-60; >60), the number of different
type of prescribers (general practitioner (GP), specialist or other), and the number
of difterent drugs (active substances) dispensed in 2001 (based upon ATC code-
level 7; three categories: 0-2; 3-5; >5). In addition, we studied whether any
dispensing in 2001 of the therapeutic groups of drugs in accordance with the
ATC classification of the WHO Collaborating Centre for Drug Statistics
Methodology (level 1), as well as subclasses of the Nervous System drugs (N

category), was associated with shopping behaviour.

Table 1: CLASSIFICATION OF SHOPPING BEHAVIOUR

Description Definition® Number (% of all
shoppers)

Non shopper patients who visited only one pharmacy 45 805 -
Light all patients who visited more than one pharmacy at 45 252 98.8%
shopper least once, except for patients defined as heavy or

moderate shoppers
Moderate - number of pharmacies visited 3 or 4 AND 458 1.0%
shopper - proportion of prescriptions elsewhere >10% AND

- number of prescriptions elsewhere >10
Heavy - number of pharmacies visited >5 AND 95 0.2%
shopper - proportion of prescriptions elsewhere >10% AND

- number of prescriptions elsewhere >10

a) 'visited’ means that a visit was made to a pharmacy concluded by a dispensing and a
pharmacy claim to the health insurance company based upon the dispensing (see the method
section).

Shopping behaviour and heavy use of psychotropic drugs

Partly based upon literature and based upon data analysed and presented in this
study concerning the association between any dispensing of an ATC-group and
shopping behaviour, we examined the association between shopping behaviour
and the heavy use of specific psychotropic drugs.”*" Psychotropics comprised
hypnotics and anxiolytics (including all benzodiazepine hypnotics and anxiolytics
as well as zolpidem, zopiclon, chloral hydrate, buspiron and hydroxyzine;
excluding clonazepam), antidepressants, antipsychotics (excluding lithium salts

and prochlorperazine) and opioids (excluding codeine). Clonazepam was
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excluded from analyses because it is mainly prescribed for epilepsy and restless
legs. The relation between shopping behaviour and heavy use of more than one
category of psychotropic drugs (hypnotics and anxiolytics, antidepressants,
antipsychotics, and opioids) was investigated as well. Heavy use was defined as

the use of more than 365 Defined Daily Doses (DDDs) dispensed in 2001,

implying an average use of more than one DDD per day.

Data analysis

Data were analysed using standard descriptive data analysis (SPSS version 12.0).
Logistic regression analysis was used to estimate the strength of the association
between characteristics and pharmacy shopping behaviour and of the association
between pharmacy shopping behaviour and the heavy use of several psychotropic

drugs and expressed as odds ratios (OR) with 95% confidence intervals (CI).

RESULTS
Shopping behaviour

Of the Social Health Insurance Act beneficiaries of the health insurance company
(on average n=425 061 in 2001), a total number of 45 805 patients (10.8%) were
identified who had visited more than one pharmacy in 2001 on at least one
occasion (Table 1). Of these, the vast majority (98.8%) could be described as
‘light shoppers’. Most of these ‘shopping’ patients (86.4%) visited only one other
pharmacy, 11.2% visited two and 2.4% three or more other pharmacies. Within
the group of patients visiting only one other pharmacy, 63.4% visited the second
pharmacy only once (data not shown). A small minority (0.2%) of the shoppers
was classified as ‘heavy shoppers’.

Table 2 shows the characteristics of the study population. Comparing all shoppers
with non shoppers and adjusted for all included variables, female gender (OR_,
1.2; 95%CI 1.1-1.2), younger age (<40 yr) (OR , 1.7; 95%CI 1.7-1.8), the use
of three or more different drugs (OR , 2.9; 95%CI 2.8-3.0) and difterent kind of
prescribers (OR ; 2.4; 95%CI 2.4-2.5) were associated with shopping behaviour.
Shoppers received more frequently at least one prescription for systemic anti-
infectives (51.7% vs. 30.8%; OR 2.4; 95%CI 2.3-2.5) and for nervous system
drugs (46.2% vs. 29.3%; OR 2.1; 95%CI 2.0-2.1) than non shoppers (Table 3).
For the other ATC classes the differences were less clear. We especially found a
strong association between any dispensing of nervous system drugs and heavy

shopping (OR 16.7; 95%CI 9.1-30.5) as well as between any dispensing of
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nervous system drugs and moderate shopping (OR 20.1; 95%CI 14.9-27.1). To
some extent similar associations were also found for selected psychotropics, i.e.

hypnotics and anxiolytics, antidepressants, antipsychotics and opioids.

Shopping behaviour and its relation with heavy use of psychotropic
drugs

In the group of patients with any form of shopping behaviour, the prevalence of
heavy use of hypnotics and anxiolytics was 2.8% compared to 1.4% in non
shoppers (Table 4). The prevalence values concerning the heavy use of
antidepressants were 2.6% and 1.2%, respectively. The prevalence of heavy use of
antipsychotics was found to be relatively low both in non shoppers (0.2%) and in
shoppers (0.3%). A low prevalence of heavy use was also found in the group of
opioid users: 0.04% (non shoppers) versus 0.2% (shoppers).

Although the absolute prevalence of heavy use of the selected psychotropics was
low, there was a clear association between the degree of shopping behaviour and
heavy use of various psychotropic drugs. The association between heavy
shopping behaviour and the heavy use of hypnotics and anxiolytics was OR_,
17.3; 95%CI 10.4-28.9. A strong association was revealed between moderate and
heavy shopping behaviour respectively and heavy use of opioids (OR , 14.9;
95%CI7.0-31.7 and 19.4; 95%CI 4.3-87.8, respectively). Lower risks were
found concerning the association between moderate shopping behaviour and
heavy use of hypnotics and anxiolytics, moderate shopping behaviour or heavy
shopping behaviour and heavy use antidepressants or antipsychotics.

In Table 5, patients with heavy use of either hypnotics and anxiolytics,
antidepressants, antipsychotics or opioids (n=3507) are presented. Of this group
412 (11.7%) were overusing a combination of two or three of these groups of
psychotropics. There was a clear association between the degree of shopping
behaviour and heavy use of more than one category of these psychotropic drugs.
For example, within the group of heavy shoppers 41.1% had heavy use of at least
one of the defined categories of psychotropic drugs, whereas this was 2.5% in the
group of non shoppers. After adjustment for all variables, the association between
heavy shopping behaviour and the heavy use of two or three groups of
psychotropic drugs was OR_, 14.8;95%CI 7.1-31.1, concerning moderate
shopping behaviour it was OR , 7.4; 95%CI 4.7-11.8.
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DISCUSSION

The prevalence of pharmacy shopping was rather low (10.8%) and occurred
especially in women, younger people, people using a high number of different
drugs and those having different kind of prescribers. The dispensing of any anti-
infective drug was related to (light) shopping. Moderate and heavy shopping was
clearly associated with the heavy use of one or more categories of psychotropic
drugs.

This study confirms that Dutch patients are in general loyal to one pharmacy,
leading to rather complete patient medication records.” This may be due to the
fact that in the Dutch health care system, patients are historically closely linked to
one pharmacist. This situation is different from several other countries, such as
Canada, where 40% of elderly patients visit more than one pharmacy.” Our
finding has been confirmed to some extent in a small Dutch survey in which less
than 1% of the respondents stated to visit other pharmacies structurally.” In the
same survey younger people reported to be more prone to pharmacy shopping, a
confirmation of our finding as well. In the Netherlands, it is allowed to move
around to seek medical treatment, especially outside office hours. Most shoppers
visited only one other pharmacy. This ‘light’ shopping behaviour is probably at
least partly related to required pharmaceutical (and medical) treatment outside
office hours. Indicative for this explanation is our finding that there was a strong
association between any dispensing of systemic antibiotics and antimycotics and
shopping behaviour. These drugs are often needed in more or less acute
situations occurring during evenings, nights and in the weekend.

Nevertheless, also light shopping behaviour may hamper adequate medication
surveillance and put the patient at risk for unintentional drug therapy related
problems, such as duplicate medications, drug-disease interactions and drug-drug
interactions. Not surprisingly, it has already been reported that an increasing
number of pharmacists involved in the dispensing of drugs, increases the risk of
dispensing potentially inappropriate drug combinations.” In this respect, we may
consider the strong association between any dispensing of systemic antibiotics and
antimycotics and shopping behaviour as an indication for a possible high
frequency of unintentional, but potentially harmful drug-drug interactions, in
which antibiotics, particularly macrolides and fluoroquinolones, and several oral
antimycotics, are involved.” This warrants further investigation in future studies.
A strong relation was found between pharmacy shopping behaviour, particularly

moderate or heavy shopping behaviour, and heavy use of psychotropic drugs. To
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our knowledge, the relation between shopping behaviour and heavy use of these
medicines has been reported for physician shopping, but not yet for pharmacy
shopping. ™

We found a prevalence of 1.4% of patients with heavy use of hypnotics and
anxiolytics in the non shopping category. Given the sampling strategy that we
applied in our study design, this means that the prevalence of heavy use related to
all non shopping beneficiaries was almost 1.1%. Assuming a similar prevalence for
the other beneficiaries and extrapolating this figure to the average size of a Dutch
pharmacy, each pharmacy would have about 88 non shopping patients with
heavy use of hypnotics and anxiolytics. Although not the focus of our study, this
considerable number has to be evaluated seriously by the responsible pharmacists
and by community pharmacy in general. In the Netherlands, heavy use and
addiction to medicines have especially been associated with the use of
benzodiazepines.” We found a higher prevalence of heavy use of hypnotics and
anxiolytics in patients with any form of shopping behaviour, on average 2.8%.
For the Netherlands, this accounts for approximately 48 500 patients and 28 of
such patients per pharmacy. For moderate and heavy shopping patients with
heavy use of hypnotics and anxiolytics, the result is about 2.3 per pharmacy.
Heavy shopping behaviour is a very strong determinant for heavy use of
hypnotics and anxiolytics.

The prevalence of patients with heavy use of antidepressants was to some extent
comparable to that of hypnotics and anxiolytics. Data from the Netherlands show
that there has been a strong rise of antidepressant use from 1992 till 2004, among
other things due to a longer duration of use.””” In 2001 the total prevalence was
found to be about 2.4%. Data of heavy use or misuse of antidepressants are
unknown. The extent of shopping behaviour is a considerable determinant for
the heavy use of antidepressants, and an even stronger one for the heavy use of
hypnotics and anxiolytics.

The prevalence of antipsychotic use (excluding lithium) in the Netherlands
increased 43% from 1994 till 2003, mainly based upon an increase of the
duration of use of these agents. A prevalence of 0.47% was revealed.” Heavy use
or misuse has not been described. In our study, data about heavy use of
antipsychotics are presented for the first time. A less strong association was found
between shopping behaviour categories and the heavy use of this group
psychotropic drugs. Moreover, absolute numbers of shopping patients with heavy

use of antipsychotics were low.
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We found a strong association between the level of shopping behaviour and the
heavy use of opioids. The absolute number, however, for moderate and heavy
shopping patients with heavy use of opioids was low. Based upon our data, the
extent of heavy use or misuse of opioid prescription medications in the
Netherlands in general seems to be low. However, the use of opioids is strongly
growing in the Netherlands, particularly concerning oxycodon prescriptions.” In
the United States, there are multiple indicators that non-medical use of
prescription opioids are on the rise. It is said, that these opioids, especially
oxycodon, are abused to almost the same extent as cocaine, and perhaps
heroin.”™ The growth of especially longitudinal use of these substances is
understandable: people stay alive for a longer period of time since more cancer
diseases are curable and, moreover, the use of opioids is not solely restricted to
cancer therapy anymore.””

The first step to reduce discontinuity of care due to pharmacy shopping (which is
frequently invisible in the pharmacy) is better detection. Asking the patient for
actual medication use and diseases may help to detect unintentional drug therapy
related problems, such as duplicate medications, drug-disease interactions and
drug-drug interactions, for instance, those involving systemic antibiotics and
antimycotics. In addition, patients should be encouraged to stick not only to a
single primary care physician, but also to a single dispensing pharmacy. Tamblyn
et al. found that the use of a single dispensing pharmacy lowered the risk of
potentially inappropriate drug combinations.”

Intentional heavy use, however, such as the heavy use or misuse of psychotropic
drugs, will probably not be found by communicating with these patients. To
detect this type of problem, systems are needed which exchange information
among pharmacists.” In the Netherlands, there is a tendency of locally and
regionally clustering of pharmacy computer systems. The development of a
nationwide system, coordinated by the Ministry of Health, is not expected to be
finished within the next 2-3 years. In a recent Canadian study, primary care
physicians believed that such an integrated system would improve continuity of
care.”

Other more retrospective interventions may be added to these proactive
interventions and prerequisites. Educational programmes designed to reduce
inappropriate utilization of prescription drugs and aimed at patients and/or their
physicians have shown some favourable impact.”"

This study had several limitations. In studies like ours (over)dispensing claims are

considered to be identical with the (over)use of medicines. It is known, however,
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that psychotropic drugs are exchanged among drug abusers. Secondly, pharmacy
shopping might have been underestimated. A prescription, in some instances,
may not have been followed by a dispensing, because it was refused for some
reasons, for instance, heavy use. Thirdly, pharmacy claims of a relatively small
health insurance company were used. Although patients from rural as well as
non-rural areas were included, over- or underestimation cannot be totally ruled
out, because patients from the largest Dutch cities as well as those from areas
with a low population density were underrepresented. In addition, we used only
data from beneficiaries that were insured under the Social Health Insurance Act,
which comprises a specific selection of the Dutch population with on average a
lower socio-economic status. This could have led to overestimation. Moreover,
we did not include the purchase of certain medications by the use of the
Internet. This type of self-care could have occurred, but the extent to which
Dutch people use Internet pharmacies is unknown. In the US, however, drug
abusers of psychoactive prescription medications have turned increasingly to the
Internet as community based efforts to curtail physician shopping have been
expanded.” Over the counter drugs were not included in the database. Finally,
our definition of heavy use was somewhat arbitrary but in line with definitions

used in other studies.

CONCLUSIONS

Pharmacy shopping behaviour is still limited in the Netherlands. Female gender,
younger age, using a high number of different drugs and having different kind of
prescribers are the main determinants of pharmacy shopping behaviour. Even
light shopping behaviour may put the patient at risk for intentional drug related
problems (including heavy use which was the subject of our study) but also for
unintentional drug therapy related problems, such as drug-drug interactions, for
instance, with systemic antibiotics and antimycotics. Intentional shopping
behaviour seems especially related to the heavy use of (several categories of)
psychotropics. It was found that the higher the shopping category, the higher the
chance of a heavy use of hypnotics and anxiolytics, opioids and to a lower extent
antidepressants. Linking pharmacy computer systems, locally, regionally or
preferably nationwide will signal and hopefully prevent most of the intentional
and unintentional problems related to pharmacy shopping for prescription only

medicines. Pending this development, communicating with the patient may
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already reduce unintentional problems. Future research should focus on

unintentional drug therapy related problems due to pharmacy shopping

behaviour.
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