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Abstract

Background There is a growing need to categorize pharmacists’ interventions (PIs) in Germany to document their impact
on solving or avoiding drug-related problems. Objective To validate the categorization of drug-related problems—one
aspect of the categorical internet database DokuPIK, designed for recording routinely PIs. To identify case-specific predic-
tive values. Setting German hospitals. Methods Within a prospective, nationwide survey-based study, 37 of 498 registered
database users volunteered to evaluate 24 standardized case reports independently. Case evaluation was restricted to classify
problems, based on 26 given categories with no limit on the number of item choices. Ratings were conducted electronically
and anonymously. A gold standard of one or more problems per case was developed by majority consensus of five senior
clinical pharmacists. Agreement of raters’ case classification with the gold standard was assessed by calculating sensitivity,
specificity and positive and negative predictive value and was reported as median and range. Main outcome Level of agree-
ment. Results Independent assessment yielded a median agreement of 90% [79-94%]. Sensitivity and specificity were 37%
[21-57%] and 99% [97-100%], respectively. Median positive and negative predicted value were both 90% [60-100%] and
90% [78-95%]. Mean case-specific agreement was robust (> 79%) with respect to a majority and maximum consensus (three
and five out of five raters). Conclusion DokuPIK seems to have a high level of agreement and a good specificity according
to the majority of clinical pharmacists in a panel of assessors. Despite the allowance of multiple choices, predictive values
were high and indicated a well-constructed classification by pharmacists.

Keywords Classification system - Clinical pharmacy services - Drug-related problems - Germany - Medication safety -
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Impacts on practice

e The utilization of DokuPIK, a German documentation
tool for medication errors and pharmaceutical interven-
tions in hospitals, enables a high level of agreement
and specificity.

e The online nature of DokuPIK facilitates prospective
surveys within defined periods.

Introduction

In recent years, an effort was made to systematically clas-
sify and document pharmacists’ interventions (PIs) [1],
to review their impact on health care and patient-related
outcomes [2] and to analyse pooled data for selected set-
tings and pharmaceutical activities [3, 4]. Moreover, sev-
eral non-comprehensive evidence-based literature web
platforms on the impact of pharmacist interventions were
developed with the aim to improve pharmaceutical prac-
tice and integrate knowledge [5]. The aim and spectrum
of PIs have been described in several reports and reviewed
recently [1, 6, 7]. Beyond that, a descriptive instrument
was developed to characterize the components of the
applied clinical pharmacy services [8], with the aim to
improve reproducibility and comparability of interventions
in future studies. Nevertheless, to our knowledge, there is
no internationally recognized PI definition.

With an average number of three pharmacists supplying
1000 beds, staffing level of German hospital pharmacies
markedly differs from the European average (11 pharma-
cists per 1000 beds) and therefore ranks on the second
last position within European Countries [9]. Currently,
more than 40% of hospital pharmacy departments work
routinely as part of multidisciplinary team [10] and more
than half document their activities in the patient record
and/or in the back office [11]. Therefore, the implementa-
tion of routine PIs in German hospitals all over the country
and its documentation remains a future challenge.

In December 2008, a nationwide, standardized docu-
mentation system was launched to classify and record
medication errors (MEs) and routine PIs directed by hos-
pital pharmacists: the database DokuPIK (Documenta-
tion of Pharmacists’ interventions in Hospital) [12, 13].
The anonymous, self-reported, internet-based, categori-
cal, hierarchical documentation system was designed on
the recommendations of van Mil et al. [14] by adjusting
several paper-based classification systems for drug-related
problems (DRPs) to hospital pharmacists’ requirements,
e.g.: the PCNE classification for drug-related problems

V5.01 [15], APS-Doc [16] or PI-Doc [17]. Moreover, the
DokuPIK was designed to cover the special needs of hos-
pital pharmacists, to simplify its use in daily routine and to
maximize documentation speed [18]. In summary, it com-
prises (1) basic patient data: age, gender, renal and liver
function; (2) the classification of involved drugs using the
WHO ATC coding system [19], the hierarchical classifica-
tion of DRPs leading to PI, the resulting actions and their
acceptance, as well as the severity of an identified ME,
where applicable, according to NCC MERP [20]; and (3)
a free text option.

After registration, DokuPIK usage is free of charge for
members of the German Association of Hospital Pharma-
cists (ADKA), representing around 85% of German hos-
pital pharmacists. To protect data privacy, all datasets are
anonymized automatically. Non-German pharmacists can
apply for an extraordinary membership.

DokuPIK was launched to gain nationwide data about
the nature of routine PIs in German hospitals to show their
impact on minimizing errors and optimizing medication
therapy. Database usage therefore includes the permission
for data analysis by the administrator—the “PI working
group” of the ADKA. Within the DokuPIK database, it
was intended to document any communication/action solv-
ing and/or avoiding DRPs, defined by the Pharmaceutical
Care Network Europe (PCNE) as an “event or circumstance
involving drug therapy that actually or potentially interferes
with desired health outcomes” [15]. This PI definition there-
fore includes the management of existing DRPs as well as
any proactive approach avoiding potential DRPs within the
medication use process.

Some DRP classification systems explicitly separate the
potential or manifest type of DRP from its causes—a dif-
ficult and time-consuming assessment in daily hospital rou-
tine documentation [15]. Within the DokuPIK database, the
terminus “cause of PI” summarizes the type(s) of DRP(s)
and its (their) cause(s) leading to one PI and consequentially
allows multiple item choice. To be more precise, we use the
expression “DRP(s) leading to PI” all over this article.

An agreed coding seems to be crucial to establish and
document PIs in clinical practice and to facilitate research
in this field. Recently, clinical impact grading—which is the
subjective assessment of the clinical impact of prescribing
error and optimization cases—was shown to vary between
health care professionals. Nevertheless, within profession,
reliability grading was excellent for pharmacists [21].

Aim of the study

We therefore aimed to validate the categorization quality
by measuring the level of agreement with a reference to a
SCP majority opinion within a prospective, survey-based
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study among DokuPIK users. To improve rating time and
to compare the results to the existing literature, the analysis
was restricted to the core purpose—the hierarchical classi-
fication of DRP types leading to PI. Second objective was to
identify case-specific predictive values in order to measure
the probability of appropriate item selection.

Ethics approval

We did not evaluate data from actual patients but categorized
24 published, standardized case reports within this study.
An ethic approval therefore was not necessary due to the
theoretical nature of research.

Methods
Setting and rating procedure

Out of 498 registered ADKA DokuPIK users, 37 (7.4%)
survey participants volunteered to evaluate 24 published,
standardized case reports between January and March 2012
as independent raters. For case report construction, Ganso
et al. detected 24 scenarios with a documentation frequency
of at least ten out of more than 2000 case reports docu-
mented in a German university hospital over an 18-month
period. They represented 92% surgical and 8% internistic
patients on four different surgical and one internistic wards.
Standardized case reports incorporated all necessary infor-
mation to describe the underlying DRP, individualized dos-
ing, the description of PI, as well as its result and relevance
[22]. These case reports were previously used to validate two
German DRP documentation systems: a modified PI-Doc
system [22] and the APS-Doc [16].

Raters’ case evaluation was restricted to identify and
document DRPs and was performed based on 26 items
organized into seven main groups (Table 1) with no limit on
the number of item choices. Ratings were conducted elec-
tronically and anonymously without any preparatory training
using the online survey tool Q-SET™ [23]. A handbook
with definitions and documentation instructions was avail-
able online for all registered users.

DokuPIK database users

The anonymous rating procedure precluded any characteri-
zation of the 37 survey participants prospectively recruited
out of the ADKA DokuPIK user pool. We alternatively
evaluated user characteristics during the first nationwide
descriptive analysis of PIs documented between st Janu-
ary 2009 and 31st December 2012 [24], to get a broad esti-
mate about the nature of DokuPIK usage. The validation was
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performed on parallel within this timeframe. Therefore, the
total number of registered DokuPIK users at the end of 2012
was somewhat higher than at the beginning of the validation
period. The majority of PIs were documented by ward-based
clinical pharmacists (82.5%), followed by drug information
specialists (8.2%), dispensing pharmacists (3.5%) and hos-
pital pharmacists located at the patient admission (2.9%) or
central chemotherapy preparation unit (2.1%).

To evaluate the extent of routine database usage,
anonymized login data were retrospectively analysed
between April 2012 and September 2012. By 31st Decem-
ber 2012, 536 DokuPIK users were registered. Almost one
quarter (24.3%) worked at a university and 68.5% at a non-
university hospital. Between April and September 2012,
6386 database logins were registered: 187 anonymized user
IDs logged in at least once, 115 at least six times and 66 at
least twenty times during the half-year period.

Selection of study method

To evaluate the level of concordance between independent
users of categorical, hierarchical documentation systems,
interrater agreement (IRA) and interrater reliability (IRR)
measures are common concepts. The latter offer a correction
by chance and assume that categories are independent, as
well as mutually exclusive and exhaustive [25]. For DRPs
or PIs, Cohen’s kappa coefficient is a widespread index,
although the likelihood of random agreement decreases with
increasing number of categories. Moreover, exclusive- and
exhaustiveness—a prerequisite of kappa usage—is ambi-
tious and often not practicable [1]. As the DokuPIK allows
multiple ratings, the measurement of IRR was not feasible.
Thus, we decided to evaluate the level of concordance to
a gold standard of SCPs’ majority opinion using classical
metrics of a binary classifier: sensitivity, specificity, PPV
and NPV.

Measures and statistics

Three out of five senior clinical pharmacists (SCPs) deter-
mined a gold standard of one or more DRPs per case
report by majority opinion (>60% consensus). SCPs were
instructed not only to vote for the most appropriate DRP
but also to select all acceptable DRP types for each case
report. Gold standard was created before statistical analysis.
SCPs were blinded to each other and to survey participants’
results. 60% consensus level was selected to respect the
diversity of item selection among SCPs and altered to 100%
within sensitivity analysis. Gold standard generation process
is shown in Table 2 for one selected case report.

The case-specific rater agreement is presented as median
and 95% confidence interval against the gold standard. Sen-
sitivity, specificity, as well as positive (PPV) and negative
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Table 1 Documentation of Cause of PI
drug-related problems (DRPs)
leading to a pharmaceutical Drug

intervention (PI) within the
DokuPIK documentation tool—
hierarchical classification based DR 2
on n=26 categories (English DR 3
translation) DR 4
DR 5
DR 6
DR 7
DR 8

DR 1

DR 9

DR 10

DR 11
Administration

ADM 1

ADM 2

ADM 3

ADM 4
Dosage

D1

D2

D3

D4
Contraindication

Cl1
Adverse drug reaction

ADR 1
Other

01

02

03

04
Interaction

11

(Clear) indication not (or no longer) given
(Clear) indication, but no drug prescribed
Drug allergy or medical history not considered
Double prescription

Dispensing error on the ward
Generic/therapeutic substitution

Transcription error

Inappropriate or not most suitable drug formulation in terms
of indication

Inappropriately or not most suitable drug in terms of costs
Inappropriate or not most suitable drug in terms of indication

Prescription/documentation incomplete/incorrect

Request/query concerning administration/compatibility
Administration (route)
Administration (duration)

Incompatibility or incorrect preparation or reconstitution

Failure to adjust dose for organ dysfunction
(Inappropriate) dose
(Inappropriate) administration interval

TDM not performed or not considered

Contraindication

Adverse drug reaction

Advisory service/drug choice

Procurement/costs

Failure to discontinue relevant drugs pre-/perioperatively

Patient counselling or education

Interaction

The original database uses the expression “cause of PI” instead of DRP

TDM therapeutic drug monitoring

predictive values (NPV) were calculated per case report and
are reported as median and range. Measures are defined as
follows:

e Proportion of rater agreement: [positive and nega-
tive votes concordant with the gold standard/total
votes] X 100%.

o Sensitivity: [true positive votes/(true positive votes + false
negative votes)] X 100%—therefore, raters’ ability to
select (all) case-specific appropriate categories defined
by SCPs.

Specificity: [true negative votes/(true negative
votes + false positive votes)] X 100%—thus, raters’ abil-
ity to perceive inappropriate items defined by SCPs.
PPV: [true positive votes/(true positive votes + false posi-
tive votes)] X 100%—the probability that raters’ positive
item selection is appropriate according to the gold stand-
ard.

NPYV: [true negative votes/(true negative votes + false
negative votes)] X 100%—the probability that raters’
negative item selection is appropriate according to the
gold standard.
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Table 2 Process of gold standard generation reached by five senior clinical pharmacists (SCPs): majority consensus (>60%) and maximum con-

sensus (100%) for a positive vote

Cause of pharmaceutical intervention SCP 1 SCP 2 SCP 3 SCP 4 SCP 5 60% con-  100%
case report 11 according [22] sensus consen-
sus
(Clear) indication not (or no longer) given 0 0 0 0 0 0 0
(Clear) indication, but no drug prescribed 0 0 0 0 0 0 0
Drug allergy or medical history not considered 0 0 0 0 0 0 0
Double prescription 0 0 0 0 0 0 0
Dispensing error on the ward 0 0 0 0 1 0 0
Generic/therapeutic substitution 0 0 0 0 0 0 0
Transcription error 0 0 0 0 0 0 0
Inappropriate or not most suitable drug formulation in terms of 0 0 0 0 0 0 0
indication

Inappropriately or not most suitable drug in terms of costs 0 0 0 0 0 0 0
Inappropriate or not most suitable drug in terms of indication 0 0 0 0 0 0 0
Prescription/documentation incomplete/incorrect 1 1 0 0 1 1 0
Request/query concerning administration/compatibility 0 0 0 0 0 0 0
Administration (route) 0 0 0 0 1 0 0
Administration (duration) 0 0 0 0 0 0 0
Incompatibility or incorrect preparation or reconstitution 0 0 0 0 0 0 0
Failure to adjust dose for organ dysfunction 0 0 0 0 0 0 0
(Inappropriate) dose 0 0 0 0 1 0 0
(Inappropriate) administration interval 1 1 1 1 1 1 1
TDM not performed or not considered 0 0 0 0 0 0 0
Contraindication 0 0 0 0 0 0 0
Adverse drug reaction 0 0 0 0 0 0 0
Advisory service/drug choice 1 1 1 0 1 1 0
Procurement/costs 0 0 0 0 0 0 0
Failure to discontinue relevant drugs pre-/perioperatively 0 0 0 0 0 0 0
Patient counselling or education 0 0 0 0 1 0 0
Interaction 0 0 0 0 0 0 0

Case report 11: Mr. S, age 49 years, 189 cm, 93 kg, was hospitalized at a general surgical ward because of a suspected gastric cancer. Due to a
severe respiratory infection, Tarivid 200 mg coated tablets 1-1-1-1 (=9.36 Euro) were applicated orally. For pharmacokinetic/-dynamic reasons,

you recommend the administration of 2-0-2-0

We altered the degree of SCPs’ consensus to create a posi-
tive vote from a majority to a maximal 100% consensus (five
out of five SCPs) within a sensitivity analysis. As both the
PPV and NPV depend on the actual prevalence of DRP types
provided by SCPs for consensus-based gold standard, the sen-
sitivity analysis also varied the possible range of prevalence
values in different case scenarios (0% to 100%) [26].

Data were analysed using the statistical software package
R [27] or Microsoft Excel™ 2010.

@ Springer

Results
Case report assessment

The 24 standardized case reports yielded a median case-
specific rater agreement of 90% to the majority consen-
sus and varied between case reports with a range from
79 to 94% (Table 3). Sensitivity and specificity were 37%
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Table 3 Median case-specific
agreement [range] for n=24
case classifications and other

Case-specific measures (%)
median [range]

Maximal consensus
100% (5 out of 5 SCP)

Majority consensus
60% (>3 out of 5 SCP)

measures in dependence of

) Rater agreement
consensus reached by five senior

clinical pharmacists (SCPs): Sen51.t1v?ty
60% and 100% consensus for a Specificity
positive vote PPV

NPV

90 [79-94] 92 [92-99]
37 [21-57] 41 [0-100]
99 [97-100] 95 [92-99]
90 [60-100] 30 [0-70]
90 [78-95] 97 [88-100]

PPV positive predictive value, NPV negative predictive value

Fig.1 Agreement of the raters’
DRP classification with the

gold standard for n=24 case
reports (C) and variation of gold
standard consensus reached by
five senior clinical pharmacists
(SCP): line graphs represent
mean case-specific rater agree-
ments with their 95% confi-
dence interval

[21-57%] and 99% [97-100%], respectively. Median
PPV and NPV were 90% [60-100%] and 90% [78-95%]
(Table 3).

Sensitivity analysis

Figure 1 shows the variability of rater agreement among
the 24 case reports by presenting arithmetic means and
95% confidence intervals for the two scenarios: majority
and maximum SCPs consensus. For all case reports, rater
agreements were robust with respect to the majority and
maximum consensus definitions (average agreement >79%).
Within the two scenarios, specificity and NPV showed
higher consistency among raters than sensitivity and PPV
(Table 3).

Due to a statistical relationship, the actual case report-
specific prevalence of DRP types provided by SCPs for
consensus-based gold standard influences PPV and NPV.
Figure 2 illustrates the relationship between a potentially
given DRP type prevalence per case report (ranging from
0 to 100%) and the associated predictive values. The actual

e [V]ajority Consensus
60% (>3 out of 5 SCP)

e [\laximal Consensus
100% (5 out of 5 SCP)

mean prevalence of DRP types per case report for two dif-
ferent consensus levels was 16.4 or 5.1% for a majority or
maximal consensus. Applying the majority consensus defi-
nition, the PPV takes values of at least 80% in scenarios,
whereas the DRP type prevalence exceeds 10%. The cor-
responding NPV is 93%, declining approximately linearly
with increasing DRP type prevalence.

Discussion

This was a prospective nationwide survey-based study to
evaluate coding accuracy of DRPs—one aspect of the cat-
egorical internet database DokuPIK, designed for recording
routinely PIs. A comprehensive literature review recently
stated that prior validation does not prevent the need of sub-
sequent modification of DRP or PI classification systems
and seems not necessarily be a study prerequisite [1]. Nev-
ertheless, an agreed subjective coding seems to be crucial
to establish and document PIs in clinical practice and to
facilitate further research in this field [21]. The reported high
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Fig.2 Positive (PPV) and 100
negative predicted values (NPV)
and their relationship to the 90

case-specific prevalence of DRP

Majority Consensus 60% (=3 out
of 5 SCP)

= Maximal Consensus 100% (5
out of 5 SCP)

40 50 60 70 80 90 100

types (drug-related problems), Iy 80
potentially defined by expert =
consensus gold standard. Dots a 70
represent actual mean DRP o
type prevalence per case report S 60
for two different consensus e
levels among five senior clinical 5 50
pharmacists (SCP), which was b
16.4% or 5.1% for a majority or a 0
maximal consensus definition <
= 30
wv
o
a
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X-axis: Case specific prevalence of DRP types selected by senior clinical pharmacist based gold standard [%].

intra-professional level of agreement to a SCPs’ majority
vote as gold standard therefore should add further value
to the international literature and studies based on the
DokuPIK [24].

Methodological issues

Common concepts of interrater agreement or interrater reli-
ability measure the coding variability among a group of
raters. However, even if coding is homogenous, item selec-
tion itself could be erroneous. The level of concordance to
a gold standard of SCPs’ majority opinion offers the chance
to compare coding agreement to clinical pharmacists with
a higher experience level, who seem to reduce medication
errors more effectively than their less experienced colleagues

@ Springer

do within the PROTECTED-UK cohort [28]. Our method
therefore should add further value to this research field.
The level of agreement was assessed by using classical
metrics of a binary classifier: sensitivity, specificity, PPV
and NPV. While sensitivity and specificity are measures of
the diagnostic accuracy of a test, they are of no practical
use when it comes to estimate the probability of presence
or absence of a certain condition for an individual patient.
Positive and negative predictive values provide such esti-
mates. However, they strongly depend on the prevalence of
the condition in the population under investigation [29]. In
this study, prevalence of DRP types selected for gold stand-
ard definition depended on the selected case reports and the
consensus level of the five SCPs. We therefore advise cau-
tion when generalizing the observed PPV and NPV values
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reported in this article. However, the provided sensitivity
analyses demonstrate robustness of results for a wide range
of DRP type prevalence values potentially defined by SCP
consensus gold standard.

Comparison with the literature

Many authors used Cohen’s kappa to evaluate IRR of their
DRP or PI classification system. With k values around 0.6
over all tested subitems, these highly diversifying systems
demonstrate an agreement at the threshold between moder-
ate to substantial according to Landis and Koch’s widely
used benchmarks [30]. The German APS-Doc, for example,
showed a K value of 0.58 for 48 subcategories [16], and
the adapted PI-Doc version of Ganso et al. [22] showed a
K value of 0.60 for 57 DRP subitems. Similar values were
published for the internationally widely used PCNE V6.2
with k=0.614 for 11 problem codes and x=0.601 for n=35
cause codes [31]. A higher kappa was measured by Allenet
et al. [32] for a short non-hierarchical questionnaire with ten
DRP codes (k=0.76). The interpretation of k values is dif-
ficult, and the observed broad subitem range itself (variation:
n=10-57) should lessens comparability due to its intrinsic
effect on the kappa methodology [33]. Nevertheless, data
show that reliability of existing classification systems is
good but not ideal.

Around 70% of raters were able to identify one single
appropriate main category provided by research pharma-
cists for around twenty scenarios during the validation of a
Norwegian and an Australian DRP documentation system
[34, 35]. In case of multiple item selection, the value 1.0 for
a single positive vote was split into decimals, for example
0.5 per positive item for a classification into two categories.
As the provided ratio only includes right positive votes, the
concept is not comparable to our rater agreement definition,
which comprises all votes—negative or positive—concord-
ant with a SCP majority consensus. We therefore found a
substantial higher median case-specific agreement of 90%,
range 79-94% (Table 3).

Further implications

Although comparable data of similar documentation systems
are missing, DokuPIK seems to have a good specificity with
reference to a gold standard. With both 90%, case report-
specific PPV (range 60-100%) and NPV (range 78-95%) are
good, despite the allowance of multiple choices. Predictive
values indicate, for the given case reports (prevalence based
on SCP consensuses), a well-considered decision-making by
the hospital pharmacist based on the DokuPIK. With 37%
(range 21-57%), median case-specific sensitivity is rather
low, but acceptable for an exclusive informative tool. These
results are explained by a general conservative rater attitude

to vote for the most appropriate case-specific DRP, whereas
gold standard definition comprised all acceptable DRP types
selected by majority opinion. Variation of gold standard con-
sensus for a positive vote has an impact on case-specific
measures (Table 2) and underlines the challenge to develop
an exclusive and exhaustive hierarchical DRP documenta-
tion system.

Overall, to the best of our knowledge, similar data do not
exist for established DRP/PI documentation systems, and
therefore, our study adds to the available literature.

Limitations and future challenges

The anonymous survey precludes the description of survey
participants’ spread across German hospitals and their pro-
fessional experience. Similar to the first nationwide data-
base evaluation, they mainly could have been ward-based
pharmacists at university and non-university hospitals [24].
Time-consuming rating was performed voluntarily with-
out any preparatory training in a given period. Thus, rating
results and number of participants may be improved, e.g.
by well-trained coders incentivized for their effort. Other-
wise, the sampling method by volunteers may have a positive
impact on rating quality as they may generally have more
experience and be more careful with documenting their
interventions.

The difference between login characteristic and total
number of registered users partially explains the difficul-
ties in recruiting survey participants. Referring to 187 active
users the rater proportion was markedly higher (n=37 out
of 187; 19.8%).

On creating majority opinions for positive votes, SCP
detected the following problems during case evaluation:
(1) missing case-specific information, e.g. the result of PI,
(2) incomplete definitions for DokuPIK usage, e.g. for the
term double prescription, and (3) one missing subcategory
on advisory service concerning drug dosage. Consequently,
we improved category prescriptions complemented by clini-
cal examples and adequate instructions. Additionally, we
slightly modified the DokuPIK within the rubric “others”
by adding the proactive subcategory “advisory service/drug
dose” and translated them to English for international usage.

DokuPIK is a well-accepted coding system for PIs per-
formed by hospital pharmacists. Nevertheless, a future chal-
lenge should be to minimize documentation time in daily
routine and to implement quality assurance measures to
quantify, guarantee and improve CPs’ professional perfor-
mance within their interdisciplinary teams. Moreover, the
online nature of the DokuPIK documentation tool should
enable us to conduct prospective surveys within defined
periods, to describe not only the diversity of day-to-day PlIs
directed by German hospital pharmacists [24] but also their
incidence.
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Conclusion

Although comparable data of similar documentation sys-
tems are missing, the use of DokuPIK shows a high level of
agreement and a good specificity, PPV and NPV when using
SCPs’ majority vote as gold standard.

Despite allowing multiple choices, predictive values are
of practical relevance and indicate a well-considered DRP
categorization by the hospital pharmacist using DokuPIK.
The low, but for an exclusive informative tool acceptable,
sensitivity is explained by a general conservative attitude to
vote for the most appropriate case-specific DRP by a single
pharmacist, whereas gold standard definition comprised all
acceptable DRP types selected by majority decision.
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