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Abstract

Background. Drug-related problems 
are prevalent and cause considerable 
patient morbidity and in some cases 
death, as well as increased health care 
expenditures. A classification system 
may contribute to identify such prob-
lems, and further to resolve and pre-
vent them.

Material and methods. A draft classifi-
cation was sent to a broad panel of 
physicians and pharmacists and com-
ments were requested. Consensus was 
achieved after two subsequent reviews 
where structure, content and relevance 
of the draft were discussed. Mini cases 
were used for validation of the classifi-
cation with respect to various profes-
sionals’ understanding and interpreta-
tion of the problem categories.

Results. The classification has a hier-
archical structure with six main cate-
gories (drug choice, dosing, adverse 
drug reaction, interaction, drug use and 
other) and 12 subcategories. The sys-
tem is relevant for hospitals, general 
practices, nursing homes and pharma-
cies. Validation of the system revealed 
that a majority would assign identical 
categories to 9/10 cases.

Interpretation. We propose a validated 
Norwegian classification system for 
drug-related problems. The system 
may facilitate improved and more sys-
tematic documentation and communi-
cation on such problems.
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Drugs are important in prevention and treat-
ment of disease and health complaints. The
increasing number of available drugs and
drug users, as well as more complex drug
regimens lead to more side effects and drug
interactions, and complicates follow-up.
Drug-related problems (DRPs) lead to sub-
stantial morbidity (1) and mortality (2), as
well as increased health care expenditure
(3), which in turn affect both patients and
society. Norwegian and international studies
show that nursing homes (4, 5), hospitals (6,
7) and general practices (8, 9) have a high
prevalence of such problems, and profes-
sionals agree that there is substantial room
for improvement. The Ministry for Health
and Care Services has requested industry-
independent research in this area in a Gov-
ernmental White Paper (10).

Systematic review of patients’ total drug
use, in the light of clinical information, is an
effective method to identify DRPs and start
interventions (4, 5, 11, 12). This is a method
currently used in research and clinical prac-
tice, especially by clinical pharmacists in
hospitals and nursing homes. Definitions
and classifications of DRPs differ (13–16),
and modified versions of these are often
used when documenting clinical interven-
tions. It would be an asset to have a common
classification system in research and clinical
practice.

We aimed at developing and validating a
Norwegian classification system for DRPs
based on internationally published systems,
clinical experience and a consensus proce-
dure. The classification should be based on
unambiguous definitions, be useful in differ-
ent settings (general practice, hospitals,

nursing homes, pharmacies) and contexts
(research, clinical practice) and with varying
access to relevant clinical information (from
patients, medical records, drug charts and
prescriptions).

Material and method
Development of a classification system
The process started with a seminar for ten
physicians and pharmacists who had experi-
ence with medication reviews from research
or clinical practice. A working group
(authors) developed a draft for classification
with a hierarchical structure based on a
European system (15), to ensure compara-
bility with international studies.

Elements from a modified Delphi tech-
nique were used to further develop the clas-
sification. By this method consensus is
obtained between independent experts
through several rounds of «silent brainstor-
ming» where participants in a «panel» pro-
duce ideas individually without discussing
them. The ideas are communicated to a
group of decision makers who discuss the
ideas, adjust the draft and subsequently sub-
mit a revised draft to the panel participants.
The panel participants and decision makers
communicate through e-mail (17). Contrary
to classical Delphi technique, the panel par-
ticipants in this study did not prioritize the
various elements according to relevance.

The draft classification was sent to medi-
cal and pharmaceutical groups in Norway
(October 2005). The receivers were: Norwe-
gian Society for Pharmacoepidemiology,
special interest group of clinical pharmacists
in the Norwegian Association of Hospital
Pharmacists, the e-mail list EYR for general
practioners, the five regional Drug Informa-
tion Centres, the Norwegian Pharmaceutical
Association, the Pharmacy Association and
the Norwegian Society for Pharmacology

Main message
■ A classification system for DRPs 

has been developed and validated
■ The classification is hierarchical and 

consists of six main categories: drug 
choice, dosage, adverse drug reaction, 
interaction, drug use and other

■ The system is relevant for different 
settings: hospitals, general practice, 
nursing homes and pharmacies
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and Toxicology. The review group was re-
quested to comment on structure, content,
clinical relevance and the wording of the
classification, as well as suggest changes.
The authors assessed all comments and sug-
gestions from the panel and thereafter ad-
justed the draft for classification. A revised
draft was returned to all respondents (March
2006), but no further comments came up
during the second review.

Validation of the classification
Relevant professional groups were invited to
participate in validation of the classification.
The purpose was to assess whether the panel
used the classification system in the same
way with respect to allocating various DRPs
to relevant categories. The panel consisted
of 26 pharmacists and 13 physicians work-
ing in hospitals, nursing homes, general
practice or pharmacies. Twenty-six short,
real case reports were sent to the panel
(Box 1). Each report contained at least one

specific DRP that the participants were
asked to assign the most relevant main or
subcategory in the classification. All cate-
gories in the classification system were
represented in the case reports. If a panel
participant had suggested more than one
category for one single case report, the result
was shown in decimals; for example 0.5 for
classification in two categories and 0.3 for
three categories. A large Australian study
used a similar procedure (16).

Results
Definition and classification 
of drug-related problems
The expert panel agreed on adapting the def-
inition of DRPs provided by the Pharma-
ceutical Care Network Europe: «An event or
circumstance involving drug therapy that ac-
tually or potentially interferes with desired
health outcomes» (15). In this context, a po-
tential problem means a condition that may
cause drug-related morbidity or death if no
action is undertaken; an actual problem is
manifested with signs and symptoms.

DRPs are divided into six main categories
and 12 subcategories (tab 1). The categories
are given in an order consistent with drug
therapy evaluation in clinical practice.

Validation of the classification system
On average, 70 % (median 70 %, variation
36–99 %) agreement was obtained on the
DRP category (tab 2). For 10 of the 26 cases,
at least 75 % of the respondents chose the
same category and for 24 cases more than
half were classified as the same. For 22 cases
one or more respondents classified them
into different categories. There were no dif-
ferences between physicians and pharma-
cists in general, but some of the cases were
associated with a more varied classification
and for these we found a larger difference
both within and between professional
groups.

Discussion
A Norwegian system for defining and clas-
sifying DRPs is proposed. The system builds
on cross disciplinary agreement between
physicians and pharmacists from various
clinical and scientific positions. The classifi-
cation is a tool to handle challenges in
relation to drug treatment and the system
could contribute to improved documentation
of various problem areas.

The panel’s professional and geograph-
ical heterogeneity contributes to the classifi-
cation system’s relevance for various aspects
of the drug treatment (prescription, monitor-
ing, use, documentation), for various
aims and for different parts of the health
services. Although it was a goal to include
all Norwegian experts in the field, and it
should be simple enough to get an overview
of the professional environment in the coun-
try, it is possible that not all have been in-
cluded.

Consensus-based procedures are suitable
for integration of research-based and experi-
ence-based knowledge. The modified Del-
phi technique is an established method for
development of clinical guidelines and qual-
ity indicators (17). This method ensures that
various meanings are promoted, indepen-
dent of the participants’ relations, position
and status. Communication by e-mail en-
ables participation of experts who are geo-
graphically far apart. On the other hand, the
method is demanding and lack of discussion
may prevent identification of good ideas and
elimination of bad ones.

Van Mil and collaborators have assessed
14 published classification systems of DRPs
(18). The group points out that classification
systems should be validated and also that the
results of this procedure should be pub-
lished. However, only a few of the classifica-
tions have been validated. We have gone
through a case-based validation procedure
among a heterogeneous review panel to as-
sess the content of the classification and to
reveal validity (face).

The classification system has an open
hierarchical structure that can be adapted
and expanded with several categories ac-
cording to need, setting and access to clin-
ical information. The intention was to con-
struct a general model that comprises many
different problem areas and at the same time
prioritize simplicity and flexibility rather
than in depth detailed descriptions. Previ-
ously published classifications have been
considered to ensure comparability with
international models.

We have chosen to include both actual and
potential problems in the definition of DRPs
(15). This choice is founded in our under-
standing of the importance of identifying
problems before they have become manifest
and thereby prevent a possible negative out-
come, as for example lack of effect or
increased morbidity. Both potential and ac-
tual problems can be identified by conduct-
ing regular systematic reviews of patients’
total drug use.

The participants in the hearing group
agreed that undertreatment («need for ad-
ditional drug») would be part of the classifi-
cation system. This problem is not strictly
associated with one or more specific drugs,
but rather to a presumption of effective treat-
ment or to adherence to guidelines to prevent
disease; e.g. anticoagulation after a heart at-
tack. Our view coincides with that of Van
Mil and collaborators. They criticize the
lack of undertreatment as a category in sev-
eral published classification systems and
point at evaluation of treatment effectiveness
of a certain condition as a crucial part of
medication reviews (18). However, this pre-
sumes access to relevant clinical informa-
tion such as symptoms and laboratory tests,
which in some settings will be inadequate,
for example in pharmacies.

Validation of the classification system

Box 1

Examples of case reports used 
in the validation of the classification

■ A 62-year-old man complains of fati-
gue. Treatment with mirtazapine was 
started last week and he now takes 
30 mg in the evening. He was already 
using diazepam 10 mg × 3, as well as 
zopiclone 5 mg to sleep. Classify this 
case (case 1: 36 % agreement).

■ An 87-year-old woman complains of 
heavy breathing and swollen legs. She 
has been diagnosed with atrial fibrilla-
tion and post infarction failure. She 
uses warfarin, ramipril 10 mg and furo-
semide 40 mg × 2. Previously she has 
also used a beta-blocker and spirono-
lactone, but these drugs were disconti-
nued because of bradycardia and hypo-
tension. You are not sure about which 
changes in the patient’s medication 
regimen would be appropriate. Classify 
this problem (Case 5: 51 % agreement).

■ 80-year-old woman living in a nursing 
home. The patient has arthritis and 
complains regularly of pain in her back 
and hips. She uses paracetamol 500 
mg × 2. Classify this case (Case 20: 
92 % agreement).

■ 60-year-old man with diabetes and 
ischemic heart disease presents 
a prescription on sildenafil 50 mg to 
a pharmacy. He also uses isosorbide 
mononitrate, metformin, glipizide, 
aspirin, enalapril and metoprolol 
depot. You point out that sildenafil 
should not be used with nitrates. 
Classify this problem (Case 22: 74 % 
agreement).
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showed an average of 70 % agreement on
choice of category. Limit values had not
been predefined as there was not sufficient
published material to base such definitions
on. Our findings are however in agreement
with an Australian validation procedure for
classification of DRPs; they found an agree-
ment of 69.9 % (16). For some cases there
was a larger variation in the classification.
Some were relatively heterogeneous and it
was challenging to classify these as one
single problem in one single category. It is
known that such validations render partition
between processes difficult, i.e. problem

perception and classification in itself (18).
Belonging to a professional group did not
affect the choice of category and this is in
favour of the categories’ lack of ambiguity
and the system’s robustness.

We considered the agreement to be suffi-
cient to use the classification in research
projects and clinical practice, for example
in communication between physicians,
pharmacists working in clinical settings or
pharmacies and with patients. An evaluation
and possible revision of the classification
should be done after it has been used for a
while.
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Table 1 Classification of drug-related problems

Category Definition Example

1. Drug choice
1a Need for additional drug

One or more drugs are missing according to established 
national/international guidelines. Deviations from guide-
lines that are based on the patient’s individual treatment 
goals and risk factors are not considered to be DRPs. 

Statins after a myocardial infarction.
Aspirin after a cerebral stroke.
ACE1 -inhibitor for heart failure.
Calcium supplements when using corticosteroids.
Untreated/undertreated pain.

1b Unnecessary drug A drug that is seen as unnecessary if the indication is no 
longer present, with lack of discontinuation or double 
prescription of two or more drugs from the same thera-
peutic group

Antibiotic treatment finalised.
Ibuprofen and diclophenac concomitantly.
Methenamine in a patient with a permanent catheter.

1c Inappropriate drug 
choice

Not given reason for deviation from concordance between 
drug and diagnosis/indication or absolute/relative con-
traindication because of for example age or comorbidity. 
Deviations that are based on the patient’s individual treat-
ment goal and risk factors are not considered to be DRPs.

NSAID2 with reduced renal function.
Broad-spectred antibiotic for simple infection.
Antipsychotic drug for restlessness in dementia.
Amitryptiline and other drugs with anticholinergic effect 
in elderly.
ACE1 -inhibitor with aortic stenosis.

2 Dosing
2a Too high dose
2b Too low dose
2c Sub-optimal dosing 

scheme

2d Sub-optimal formula-
tion

Suboptimal dosing (including dosing time and formula-
tion) according to established national/international 
guidelines. Deviations that are based on the patient’s indi-
vidual treatment goal and risk factors are not considered 
to be DRPs.

Too high ACE1 -inhibitor dose in relation to kidney 
function.
Too low paracetamol dose in relation to symptom-giving 
arthritis. Nitrates given without nitrate-free period. 
Diuretics given in the evening.

Should receive a slow release formulation rather than 
a direct release tablet, e.g. diuretic or analgesic.

3 Adverse drug reaction 
(ADR)

Any noxious, unintended, and undesired effect of a drug, 
which occurs at doses in humans for prophylaxis, diagno-
sis, or therapy (WHO)

Orthostatic hypotension, instable/falling with use of blood 
pressure lowering drug.
Rhabdomyolysis with use of statin.
Rash with use of penicillin.

4. Interaction An interaction is occurring when the effect of a drug is 
changed by the presence of another drug, food, drink or 
some environmental chemical agent. Drug combinations 
with intended overall effect are not considered to be 
DRPs.

SSRI3 and TCA4 (increased S-concentration of TCA).
Furosemide and NSAID2 (reduced diuretic effect).
Furosemide and digitalis (increased effect/toxicity 
of digitalis with hypokalemia).
Drugs and various natural drugs/additives/health products, 
e.g. St John’s wort and warfarin.

5. Drug use
5a Drugs administered 

by health personnel
5b Drugs administered 

by the patient

Patients’ real drug use deviate from the doctor’s prescrip-
tion with respect to type of drug, dose or scheme. It is a 
prerequisite that prescriptions are based on a common 
understanding (concordance) between prescriber and 
patient (exception: patient with dementia, emergency 
situation etc.) Problems with logistics are not considered 
to be DRPs.

The patient had taken a wrong drug or dose or to the wrong 
time.
Crushing of slow release tablet or opening of capsule.
Practical problems with opening tablet box, difficulty 
swallowing, nausea/vomiting. Misunderstanding the 
instructions for use – need for information/guidance. 
Problem with generic exchange.

6. Other
6a Need for/lack of moni-

toring of effect and 
toxicity of drugs.

Monitoring with respect to effect and toxicity of drugs 
is not done or does not adhere to guidelines.

Clinical examination, e.g. blood pressure, weight with heart 
failure.
Blood tests, e.g. regular counting of Hbc with clozapine 
treatment.
X-ray

6b Lack of or unclear 
documentation of the 
drug chart/prescription

Drug chart / prescription lacks information about drug 
strength or formulation, as well as instructions for use 
(dosing scheme etc.).
Mistakes in transferring between sources.

6c Other In general therapy discussions that include several 
problems and do not belong in any other category.

Discussions on appropriate drug therapy for individual 
patients, e.g. change dose or add a new drug.

1 Angiotensin converting enzyme  |  2 Non steroid anti-inflammatory agent  |  3 Selective serotonin reuptake inhibitors  |  4 Tricyclic antidepressants
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Table 2 Validation of the classification system: The panel’s (n = 39) assignment of DRP category for 26 cases1

Case number

Category 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1. Drug Choise 13.9 19.5 25.5 25.9 19.7 28.2 31 1.5 31.4 – 1 0.5 – 26.4 33.5 1 34.5 10.5 6 2.5 7.5 0.5 3 3

2. Dosing 4.1 17.5 6.7 10.1 3.1 3.9 6 14 1.3 34 – 5.5 1 0.3 1.8 – – 1 30 36 0.5 – – 14 4.8 1.8

3. Adverse 
Drug Reaction

10.2 – – – – 3.8 1 0.5 0.3 1 – – – 7.5 – – – – – – – 1 8 – 13.8 –

4. Interaction 9.4 – – – 1.5 0.3 – 19 1 1 – – – 4.3 2.5 4.5 1 – – – – 29 – – – –

5. Drug use 0.2 – 3.5 0.8 – – – – 1 1 23.5 33 15.9 – 0.2 – – 26 1 – 38.5 1.5 23 19 – 27.7

6. Other 1.2 2 3.3 2.2 13.7 2.8 – 4 2 2 13.5 – 22.1 0.5 1 33.5 3.5 1.5 2 0.5 – – 6.5 2 19.4 4.5

Total number 
of respondents2

39 39 39 39 38 39 38 39 37 39 38 39 39 39 39 39 39 39 39 39 39 39 38 38 38 37

1 In cases where one participant has assigned more than one category to a case, the result is shown in decimals, for example 0.5 with classification into two categories, and 0.3 for three categories.
2 The number of responses is lower than 39 when one or more participants have not classified the case.


