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Abstract Background Drug-related problems (DRPs) are
a major burden on the Australian healthcare system.
Community pharmacists are in an ideal position to detect,
prevent, and resolve these DRPs. Objective To develop and
validate an easy-to-use documentation system for phar-
macists to classify and record DRPs, and to investigate the
nature and frequency of clinical interventions undertaken
by Australian community pharmacists to prevent or resolve
them. Setting Australian community pharmacies. Method
The DOCUMENT classification system was developed,
validated and refined during two pilot studies. The system
was then incorporated into software installed in 185
Australian pharmacies to record DRPs and clinical inter-
ventions undertaken by pharmacists during a 12-week trial.
Main outcome measure The number and nature of DRPs
detected within Australian community pharmacies. Results
A total of 5,948 DRPs and clinical interventions were
documented from 2,013,923 prescriptions dispensed during
the trial (intervention frequency 0.3%). Interventions were
commonly related to Drug selection problems (30.7%) or
Educational issues (23.7%). Pharmacists made an average
of 1.6 recommendations per intervention, commonly
relating to A change in therapy (40.1%) and Provision of
information (34.7%). Almost half of interventions (42.6%)
were classified by recording pharmacists as being at a
higher level of clinical significance. Conclusion The
DOCUMENT system provided pharmacists with a useful
and easy-to-use tool for recording DRPs and clinical
interventions. Results from the trial have provided a better
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understanding of the frequency and nature of clinical
interventions performed in Australian community phar-
macies, and lead to a national implementation of the
system.
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interventions - Pharmacy interventions

Impact on practice statements

e Document is a validated classification system to cate-
gorise drug-related problems and clinical interventions
performed in community pharmacy.

e The DOCUMENT system is regarded as easy to use,
and is now being implemented in Australia.

e Use of the system has improved our understanding of
the frequency and nature of clinical interventions in
community pharmacy in Australia

Introduction

A drug-related problem (DRP) is commonly defined as “an
event or circumstance involving drug treatment that actu-
ally or potentially interferes with the patient experiencing
an optimum outcome of medical care” and can broadly be
related to errors, adverse effects or adherence issues [1-4].
Internationally, DRPs are a frequent cause of morbidity,
hospital admission and mortality, with an estimated 5-7%
of admissions to medical inpatient services resulting from
DRPs [5, 6]. Furthermore, nearly 60% of these admissions
are considered preventable [5]. An Australian review of
adverse drug events and medication errors determined that
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2-3% of all hospital admissions were medication-related
and 75% of these were potentially preventable [4]. A sur-
vey of ambulatory care patients showed that approximately
25% had experienced a DRP with approximately 39%
thought to be preventable [7, 8].

There has been considerable interest in interventions
that may result in early detection and prevention of DRPs,
to decrease the associated morbidity and mortality. Com-
munity pharmacists are well-placed to detect and either
prevent or resolve DRPs during the course of routine dis-
pensing and counselling [9]. For the purposes of this paper,
a clinical intervention by a pharmacist is defined as ‘any
professional activity by the pharmacist directed towards
improving the quality use of medicines and resulting in a
recommendation for a change in the patient’s medication
therapy, means of administration or medication-taking
behaviour’. Therefore, the detection of an actual or
potential DRP can lead to the pharmacist performing an
intervention, which may result in one or more recom-
mendations to solve the DRP.

The classification and documentation of DRPs and
clinical interventions by pharmacists is desirable for sev-
eral reasons. These include optimising inter-practitioner
communication for maintenance of patient care, avoidance
of litigious situations, and utilisation for research purposes.
Previous research has led to the design of several DRP
classification systems that allow community pharmacists to
consistently record the interventions occurring within their
daily practice. These include PI-Doc [10], PCNE Classifi-
cation for DRPs [11, 12], and systems developed by
Westerlund [13] and Hepler and Strand [1]. However, they
have deficiencies. For instance, the Hepler and Strand
system does not include coding for activities intended to
resolve the DRP (the actions taken and recommendations
made by the pharmacist). The Westerlund system focuses
more on the cause and classification of the DRP, rather
than the intervention and its clinical significance. Conse-
quently, records may be incomplete and reliable post hoc
interpretation of the situation may not be possible. The
PCNE system requires assessment of the cause of a DRP,
which is difficult to determine in many community phar-
macy situations, and the outcomes recorded in this system
do not provide sufficient detail to enable economic analy-
ses. The PI-Doc system is complex and unsuited to use in
the community pharmacy environment.

This paper describes the development of a DRP classi-
fication system that overcomes these problems. This sys-
tem, termed DOCUMENT, has been used and refined in
three studies spanning 10 years of research into DRP
detection and resolution by Australian community phar-
macists, termed the Pharmacy Recording of Medication
Incidents and Services electronic documentation system
trials (PROMISe I, II and III) [14-16].
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Aim of the study

The aim of this study was to develop and validate an easy-
to-use documentation system for classifying DRPs, exam-
ine its use in practice, and investigate the nature and fre-
quency of DRPs detected and clinical interventions
undertaken by Australian community pharmacists.

Method
Development of the DOCUMENT system

An open, hierarchal classification system was developed,
based on the types of DRPs identified by Hepler and Strand
[1] and the PCNE classification system [11]. The system
facilitated the classification of five aspects of the DRP and
the clinical intervention undertaken to resolve it. These
were:

the type of DRP;

the actions undertaken to investigate it;

the recommendations made to resolve it;

the outcomes of the actions undertaken to resolve the
DRP; and

e the perceived clinical significance of the DRP.

Type of DRP

The system consisted of eight categories (types) of DRP,
with each category encompassing between one and five
subcategories to further classify the DRP (Table 1). This
system was used during the PROMISe I and PROMISe II
studies, and was refined for the PROMISe III study. The
types of DRP classified in the DOCUMENT system were
defined as follows:

e Drug selection—DRPs related to the choice of drug
prescribed or taken (such as drug duplication, drug
interaction, wrong drug and no apparent indication).

e Over or underdose prescribed—DRPs related to the
prescribed dose or schedule of the drug (such as dose
too high, dose too low and incorrect schedule).

e Compliance—DRPs related to the patient’s medication-
related behaviour (such as taking too little, taking too
much, intentional drug misuse and difficulty using a
dosage form).

e Untreated indications—DRPs related to actual or
potential conditions that require management (such as
a diagnosed condition not adequately treated or
preventative therapy required).

e Monitoring—DRPs related to inadequate monitoring of
the efficacy or adverse effects of a drug (including
laboratory and non-laboratory monitoring).
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e FEducation or information—DRPs related to knowledge
of the disease or its management (such as requests for
drug information, confusion about therapy or disease
states and demonstration of dose administration devices).

e Non-clinical—DRPs related to administrative aspects
of the prescription.

e Toxicity or adverse reaction—DRPs related to the
presence of signs or symptoms which are suspected to
be related to an adverse effect of the drug (such as toxicity
caused by dose, drug interaction or unknown causes).

Actions to investigate the DRP

The types of actions undertaken to investigate the DRP
(Table 2) were created following examination of a previ-
ous study of community pharmacists’ interventions [14]. It
was believed that these activities would be associated with
a substantial component of the time involved in an inter-
vention and therefore may be used as a predictor for length
of time taken to complete the intervention, as well as create
a more complete record.

Recommendations to resolve the problem

The codes and categories for recommendations to resolve
the DRPs (Table 3) were also determined following eval-
uation of clinical interventions from a previous study [14].
Since a clinical intervention, by definition in these trials,
must involve the pharmacist making a recommendation to
the patient or prescriber, it was considered vital that details
of the recommendations made were included in the docu-
mentation process. The recording of the pharmacist’s rec-
ommendations also helped other parties to perform better
post hoc interpretations of the situation.

Table 2 Actions described by the DOCUMENT system

Action Description of action

Pharmacist consults a text book or other
written reference material

Investigation:
written material

Investigation: Pharmacist consults decision support software
software on the pharmacy computer
Investigation: Pharmacist consults a formal patient history,

patient history such as dispensing history

Pharmacist consults another health
professional, the internet, the manufacturer,
a drug information service etc

Investigation: other
(specity)
Contacted prescriber Pharmacist contacts the patient’s prescriber

Discussion with
patient

Pharmacist discusses the issue with the patient
to clarify a DRP

Pharmacist corrects the DRP without
discussion, such as administrative issues

Corrected without
discussion

Other action
(specify)

Pharmacist undertakes another action not
listed here

Outcome/acceptance of the recommendation

A simple acceptance code for the recommendation was
developed for the system, including a partial acceptance
code for when only some of the recommendations made by
the pharmacist were accepted.

Clinical significance

Five levels of clinical significance were defined (Table 4).
This measure was included as it was expected to provide an
indication of the relative economic value of an intervention.

Validation of the DOCUMENT system

The DOCUMENT system was validated for reliability and
internal consistency. Twenty scenarios were selected from
the pilot dataset where each scenario described a DRP
situation that occurred in community pharmacy [14], and
92 pharmacists classified the DRP using DOCUMENT.
The pharmacists did not receive any initial training on the
classification system, but did have access to explanatory
notes during the validation process. The system’s internal
consistency was assessed through a randomly selected
sample of 18 pharmacists who completed the original
scenarios and repeated the classification approximately one
month later.

Modifications to the DOCUMENT classification system

After validation, the DOCUMENT system was used to
classify DRPs during the PROMISe II trial and detailed
examination of these interventions was undertaken to refine
the classification system for inclusion in the larger
PROMISe III trial [15]. The purpose of the revision was to
simplify the documentation process, with the differences
between the original and final versions being shown in
Table 1. The major change was the removal of the Action
and Outcomes components. PROMISe II determined that
knowing the pharmacist’s actions was of no benefit as the
actions did not predict the time required for the interven-
tion. The Outcomes were removed because pharmacists
were often unable to determine the outcome of the inter-
vention. The ‘Nil’ clinical significance option (Table 4)
was also removed.

A simple decision-tree was also developed to assist
pharmacists in identifying the main DRP category (Fig. 1).

PROMISe III trial

An electronic documentation system incorporating DOC-
UMENT was integrated into 185 pharmacies throughout

@ Springer
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Table 3 Recommendations described by the DOCUMENT system

Recommendation

Definition of recommendation

Sub-category #

Category #

A change in therapy
Dose increase
Dose decrease

Drug change

Drug formulation change

Drug brand change

Dose frequency/schedule change

Prescription not dispensed

Other changes to therapy

A referral required
Refer to prescriber
Refer to hospital

Refer for medication review

Other referral required

Provision of information

Education/counselling session

Written summary of medications

Commence dose administration
aid

Other written information

Monitoring

Monitoring: laboratory test
Monitoring: non-laboratory

Other

No recommendation necessary

Total

Pharmacist recommends the daily dose of medication is increased

Pharmacist recommends the daily dose of medication is decreased

Pharmacist recommends a change in current medications, such as
initiating or ceasing a medication

Pharmacist recommends a change in formulation that does not alter
the drug or its total daily dose

Pharmacist recommends a change in the brand to improve
compliance or due to stock unavailability etc

Pharmacist suggests a change in the number of times per day or
timing of the doses, without changing the total daily dose

Pharmacist does not dispense the prescription due to the
circumstances, such as when the patient needs to visit the
prescriber prior to dispensing

Pharmacist recommends another change to patient’s current
therapy

Pharmacist refers patient to their prescriber to resolve the DRP

Pharmacist refers patient to the hospital to resolve the DRP

Pharmacist recommends patient have a medication review to
resolve the DRP (known as a Home Medications Review or

HMR in Australia where a pharmacist visits the patient at home
and sends a clinical review letter to their treating physician)

Pharmacist refers patient to another health professional to resolve
the DRP, such as a dentist, podiatrist, diabetes educator etc

Pharmacist provides a detailed counselling or education session to
the patient to resolve the DRP

Pharmacist provides patient with a detailed list of their medications
to resolve the DRP

Pharmacist suggests that the patient start using a dose
administration aid (such as a Webster pack or dosette box)

Pharmacist provides other written information, such as Self Care
cards

Pharmacist suggests that the prescriber undertake some laboratory
monitoring to monitor for DRPs

Pharmacist suggests that the patient or prescriber undertake some
non-laboratory monitoring to monitor for DRPs

Pharmacist has investigated the problem and finds that the problem
does not need to be addressed with any changes

642 (16.7%)
652 (17.0%)
846 (22.1%)

383 (10.0%)

96 (2.5%)

527 (13.7%)

307 (8.0%)

380 (9.9%)

1,786 (91.3%)
36 (1.8%)
76 (3.9%)

58 (3.0%)

2,437 (73.6%)

260 (7.9%)

75 (2.3%)

540 (16.3%)

277 (61.6%)

173 (38.4%)

111*

9,551 (100.0%)

3,833 (40.1%)

1,956 (20.5%)

3,312 (34.7%)

450 (4.7%)

* Not included in the recommendation analysis

three states of Australia, accounting for approximately 4%
of all Australian pharmacies. For 12 weeks, 531 partici-
pating pharmacists used the system to record any pre-
scription-related DRPs and clinical interventions that
occurred. Each pharmacist was encouraged to undertake
training in both the electronic software and the

@ Springer

DOCUMENT system, and all pharmacies were provided
with a DOCUMENT classification booklet and help files
within the software, which included definitions and
examples for each of the categories. For analysis of trial
data, the pre-determined level of statistical significance
was P = 0.05.
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Table 4 Clinical significance of the intervention as described by the
DOCUMENT system

Clinical
significance

Brief description

Nil No consequence to the patient

Low Consequences to the patient are related to costs or
information only

Mild Consequences to the patient are that they have
improved compliance, or improved or prevented a
minor symptom. The sign or symptom should not
require a doctor’s visit to treat

Moderate When, if the intervention did not occur, it was likely

that the patient would have had to visit the doctor
because of the consequences. Also covers the
situation where the pharmacist needs to refer the
patient to the doctor because of the seriousness of
the situation

High When, if the intervention did not occur, it was likely

that the patient would have had to go to a hospital
because of the consequences. Also covers the
situation where the pharmacist needs to refer the
patient to a hospital because of the seriousness of
the situation

When, if the intervention did not occur, it was likely
the patient would have required assistance from a
regular nurse visit, or would have required
placement into residential care

Results
Validation of the DOCUMENT system (PROMISe II)

Two hundred and forty-one Australian pharmacists regis-
tered to undertake the validation, with 156 assessing at least
one scenario and 92 assessing all 20 scenarios. The majority
of participants (70.2%) were able to identify the correct
category of DRP (as determined by the two research phar-
macists who scripted the scenarios) for most of the sce-
narios. The level of agreement between the pharmacists was
assessed using Fleiss’ Kappa, resulting in a value of
x = 0.53 (indicative of moderate agreement between the
raters). There was substantial concordance between the first
and second attempts in the selection of categories by 18
pharmacists attempting the re-classification, with an aver-
age concordance rate of 69.2% across all DRP types.

Use of DOCUMENT in the PROMISe III study

During the 12-week trial, participating pharmacists docu-
mented their clinical interventions using the PROMISe III
software embedded within their dispensing systems. A total
of 5,948 clinical interventions were documented from
2,013,923 dispensed prescription items, representing a
mean intervention frequency of 0.3% (3 clinical interven-
tions for every 1,000 prescriptions dispensed).

Types of interventions

The types of interventions documented are shown in
Table 1. The two most common types of interventions
were related to Drug selection problems (1,829; 30.7%) or
Educational issues prompted by patient requests (1,412;
23.7%).

Intervention recommendations

Pharmacists recorded 9,551 recommendations over the
course of the trial, which equated to a mean of 1.6 rec-
ommendations for each clinical intervention. The most
commonly selected category related to A change in ther-
apy, being selected on 3,833 (40.1%) occasions (Table 3).

The types of recommendations were compared to the
initial DRP categories. Interventions where the recom-
mendation was for A change in therapy were more likely to
be either Drug selection or Over or underdose problems
(}52 = 2,165.2, df =7, P < 0.001). Clinical interventions
where A referral was required were more likely to involve
a DRP associated with Toxicity or an Undertreated indi-
cation requiring addition of therapy (y° = 659.2, df = 7,
P < 0.001). Recommendations associated with Provision
of information were more likely to be associated with
Education or Compliance issues (}52 =1,6913, df =7,
P < 0.001).

Clinical significance

Almost half of the clinical interventions (42.6%; 2,535
occasions) were classified as being at a moderate or high
level of clinical significance by the recording pharmacist.
When the number of interventions in each category was
split into two groups of clinical significance (lower and
higher), the pharmacists were more likely to rate Under-
treated and Toxicity problems as having higher clinical
significance (Table 1; y* = 751.8, df = 7, P < 0.001). The
clinical significance reported by the pharmacists appeared
to correlate well with the economic value determined by a
commissioned independent expert panel. As the signifi-
cance code increased, the average cost saving to the Aus-
tralian healthcare system (as determined by the panel) also
increased (Kruskal-Wallis y* = 17.9, df = 3, P < 0.001;
Jonckheere-Terpstra statistic = 4.2, P < 0.001).

Analysis of clinical interventions within the ‘Other’
categories

Despite the refinement that the DOCUMENT system
underwent before being used in the PROMISe III trial,
1,210 (20.3%) interventions were still recorded under the
‘Other’ categories. However, only 353 out of 2,535
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Fig. 1 DOCUMENT
classification system flowchart
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(13.9%) interventions of higher clinical significance were
recorded in an ‘Other’ category, compared to 857 out of
3,413 (25.1%) interventions of lower clinical significance
(P < 0.01).

User opinions

A post-trial survey was answered by 267 pharmacists to
determine the ease of use of the software and the DOCU-
MENT system. The first question asked if ‘the number of
DOCUMENT  intervention classifications should be
increased’, with 231 (86.5%) ‘No’ responses and 36
(13.5%) ‘Yes’ responses. The second question asked if ‘the
number of DOCUMENT intervention classifications
should be decreased’, with 225 (84.3%) ‘No’ responses and
42 (15.7%) ‘Yes’ responses. Overall, 190 (71.2%) phar-
macists thought that the number of classification categories
was optimal, responding with ‘No’ to both questions. The
majority of pharmacists (86.2%) also indicated that they
felt the overall system was easy to use.

Discussion

A moderate level of agreement between the pharmacists
was achieved during the validation of the DOCUMENT
classification system (x = 0.53). Although the level of
agreement is not ideal, it is similar to the agreement
achieved with a recent study classifying interventions
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identified during medication reviews, where a modified
Kappa score of between 0.5 and 0.8 was achieved for each
question [17]. Given that the pharmacists had no previous
experience with the DOCUMENT system and received no
training before undertaking the validation process, and the
majority of them completed the exercise in a short period
of time, this level of agreement was considered acceptable,
allowing consistent categorisation for post-trial analysis. In
the future, training prior to the use of the DOCUMENT
system should further improve the Kappa score. This study
also found that the DOCUMENT system was easy to use
and the majority of the participating pharmacists felt that
the number of classification categories was optimal.

The PROMISe III trial found that the most common
clinical interventions were related to Drug selection
(30.7%), Education or information (23.7%) and Over or
underdose (19.9%). This was consistent with the range of
categories and subcategories which were documented
throughout the PROMISe 1II study [15, 18]. The variation
between the DRP classification systems in international
literature again makes direct comparisons difficult; how-
ever, most studies show drug selection, drug—drug inter-
actions (which are classified as a Drug selection or Toxicity
issue in the DOCUMENT system, depending on whether
symptoms have occurred) and dosage problems as the most
common interventions [12, 19-21]. During the trial, the
most common recommendations were a Counselling or
education session for the patient and Referral to the
prescriber.
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Almost half of the clinical interventions (42.6%) were
classified as being at either a moderate or high level of
clinical significance by the recording pharmacist. It is a
limitation of the study that pharmacists may overstate the
clinical significance of an intervention, however the clini-
cal significance did appear to correlate well with the eco-
nomic value determined by the independent expert panel.

There are several possible explanations for the finding
that around 20% of interventions were recorded in the
‘Other’ categories. In most cases, it appeared that the
pharmacist chose the correct DOCUMENT category, but
then chose ‘Other’ as the sub-category, despite the fact a
more appropriate sub-category was available. This may
have been caused by a lack of time or lack of motivation
causing the pharmacists to select ‘Other’ rather than refer
to the help files to classify a difficult case. This is supported
by the finding that there were a significantly lower pro-
portion of highly significant interventions recorded within
the ‘Other’ category, possibly indicating that pharmacists
spent more time and effort classifying an intervention they
felt was highly significant. Within focus groups conducted
post-trial, participating pharmacists also admitted to using
the ‘Other’ sub-categories or not recording the intervention
at all if they found the intervention hard to classify.

The DOCUMENT classification system has recently
gained some international acceptance, with Kwint et al.
[22] modifying the original PROMISe II DOCUMENT
system (as shown in Table 1) for use in the Netherlands.
Interestingly, the authors have made changes to the original
DOCUMENT system that are similar to those made for
PROMISe III. For example, the authors also added the sub-
categories ‘Lack of indication’, ‘Lack of effectiveness’ and
‘Contraindication’ to the Drug selection category. Addi-
tionally, they expanded the Toxicity category to include
‘Risk of adverse effects’ and ‘Possible drug treatment in
response to adverse effects’, whereas this article shows the
Toxicity category being condensed. This indicates that
DOCUMENT may be easily adapted to accommodate
requirements within other countries. Also, the DOCU-
MENT system has been used in a recent national roll-out of
a clinical intervention recording system to pharmacies in
Australia, similar to the Swedish system described by
Westerlund [23].

Conclusion

The DOCUMENT classification system was successfully
trialled within Australian community pharmacies and pro-
vided pharmacists with a useful and easy-to-use tool to
record the clinical interventions that they make on a daily
basis. This classification system has allowed researchers to
gain a substantially better understanding of the frequency

and nature of clinical interventions which are performed by
pharmacists. The DOCUMENT system was well received
by the users and resulted in nearly 6,000 clinical inter-
ventions being recorded from over 2 million prescriptions
during a 12-week period. A nationwide implementation of
the system in all pharmacies has been recently commis-
sioned by the Australian government.
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