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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• The computerization of health care has

increased dramatically in the last decades in
most European countries, but no
standardization of any of the information
support systems has been established on
common ground.

• The Summary of Product Characteristics
(SmPC) is available all over Europe in written
form and in some of the countries even
electronically, but the structure and the
content of the information vary.

• The physicians’ needs for useful and reliable
information about drugs at point of care are
a question of patient safety.

WHAT THIS STUDY ADDS
• A qualitative approach, in this case focus

group discussions, proved advantagous
compared with questionnaires.

• Knowledge gained from physicians’
experiences promoted the work of
restructuring and organizing the e-SmPC
database.

• Most of the required information from
physicians appeared to be possible to
transfer from current SmPCs to clinical
decisions support systems.

AIMS
Relevant and easily accessible drug information at point-of-care is essential
for physicians’ decision making when prescribing. However, the information
available by using Clinical Decision Support Systems (CDSSs) often does
not meet physicians’ requirements. The Summary of Product Characteristics
(SmPC) is statutory information about drugs. However, the current
structure, content and format of SmPCs make it difficult to incorporate
them into CDSSs and link them to relevant patient information from the
Electronic Health Records. The aim of the study was to evaluate the
perceived needs for drug information among physicians in Sweden.

METHODS
We recruited three focus group discussions with 18 physicians covering
different specialities. The information from the groups was combined with
a questionnaire administered at the beginning of the group discussions.

RESULTS
Physicians reported their needs for knowledge databases at the point of
drug prescribing. This included more consistent information about existing
and new drugs. They also wished to receive automatically generated alerts
for severe drug–drug interactions and adverse effects, and to have
functions for calculating glomerular filtration rate to enable appropriate
dose adjustments to be made for elderly patients and those with impaired
renal function. Additionally, features enhancing electronic communication
with colleagues and making drug information more searchable were
suggested.

CONCLUSIONS
The results from the current study showed the need for knowledge
databases which provide consistent information about new and existing
drugs. Most of the required information from physicians appeared to be
possible to transfer from current SmPCs to CDSSs. However, inconsistencies
in the SmPC information have to be reduced to enhance their utility.
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Introduction

Drug prescribing is becoming more complex due to the
increasing number of drugs available and information
about their usage, effectiveness and side effects. Patient
safety is a major public concern and it is considered of vital
importance to prescribe the right drug to the right patient
in the right dose [1]. Therefore concise information about
drugs, which is available at the moment of drug prescrib-
ing, is necessary for physicians.

Today there are various information sources about
drugs. These include drug information presented in com-
puterized decision support systems (CDSSs), and linked to
electronic health records (EHRs), to provide prescribers
with patient specific dosing recommendations adjusted
for renal impairment [2], potential drug interaction warn-
ings [3] or other alerts for, for example, allergies or hyper-
sensitivities or the suitability of the drug for use during
pregnancy [4]. However, the effects of these integrated
systems are still being discussed and under investigation,
and there is a call for international standards for the
systems and their content [5–9].

The Summary of Product Characteristics (SmPC) is a
statutory requirement. It is approved and issued by regu-
latory agencies as the legal document that is required prior
to drug authorization and marketing. It contains informa-
tion about the registered product, for example, its indica-
tion, content, dosage and clinical particulars such as, for
example, information about drug–drug interactions,
adverse reactions and contraindications (Table 1) [10, 11].
The SmPC is at present a plain text document, which can
be long at over 30 pages. In addition, certain information
can be included in different sections, for example, informa-
tion about drug interactions might be found in the section
for contraindications or drug interactions, all of which
potentially reduces their utility in practice. Although the
SmPC holds important information that supports rational
drug prescribing, the present structure, the inconsistency
of the content and the absence of classification systems
prevents integration into CDSSs in their current format and
the generation of alerts [12].

Despite this, increased efforts in the last decades have
led to a limited number of CDSSs being incorporated con-
sistently and safely into EHR systems with optimal links
between drug information and patient characteristics [5].
However, in the absence of standardized and reliable drug
information sources, individual countries are beginning to
develop their own solutions to support the prescribers.
Consequently,a unified European information system,with
the approved, standardized e-SmPC information, should
provide all EU countries with appropriate data and avoid
duplication of effort. However, the starting point for the
development of any knowledge database and CDSS
should be the analysis of the perceived needs and the
priorities of potential users [13].We are aware the informa-
tion available by using CDSSs often does not meet physi-

cians’ requirements [14]. As a result, the aims of this study
were firstly to explore which and what type of drug infor-
mation physicians need to have available to them at the
moment of drug prescribing and secondly, what additional
functions a CDSSs would need to meet the physicians’
needs.

Methods

Study design
Focus group discussions (FGDs) were used to explore the
drug information needs of general practitoners and hospi-
tal physicians when they prescribe. We chose this data col-
lection method, because FGDs are valuable in examining
how people think and how ideas operate within a given
cultural context [15, 16]. The FGDs were intended to get
ideas and suggestions from different groups of physicians,
rather than making comparisons. All participants were
required to have had prior experience of using EHR and
e-prescribing systems. The study was performed among
prescribers in Sweden, where electronic prescribing and
use of electronic health record systems with integrated
decision support system, e.g. Janus toolbar [17] are

Table 1
Common structure of summary of product characteristics as issued by the
European Medicines Agency

Section number Section name

1. Name of the medicinal product
2. Qualitative and quantitative composition

3. Pharmaceutical form
4. Clinical particulars

4.1. Therapeutic indications
4.2. Posology and method of administration
4.3. Contraindications
4.4. Special warnings and precautions for use
4.5. Interaction with other medicinal products and other forms

of interaction
4.6. Pregnancy and lactation
4.7. Effects on ability to drive and use machines
4.8. Undesirable effects
4.9. Overdose

5. Pharmacological properties
5.1. Pharmacodynamic properties
5.2. Pharmacokinetic properties
5.3. Preclinical safety data

6. Pharmaceutical particulars
6.1. List of excipients
6.2 Incompatibilities
6.3. Shelf life
6.4. Special precautions for storage
6.5. Nature and contents of container
6.6. Special precautions for disposal and other handling

7. Marketing authorization holder
8. Marketing authorization numbers

9. Date of first authorization/renewal of authorization
10. Date of revision of the text
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common.The e-prescribing technology currently available
in the Swedish health care system is summarized in
Table 2.

In order to interpret the impact of variations in the
work environment and electronic systems used by indi-
vidual participants, we triangulated the data from the
FGDs with a questionnaire (Table 3). The questionnaire
focused on data about the participants’ background and
their habits of using CDSS and EHRs.

Swedish law [18] did not require approval of this study
from the research ethics committee on the basis that our
study posed no physical or psychological risk to the par-
ticipants. However, all participants gave their informed
consent prior to involvement in the study.

Participants and data collection

In a qualitative study, a purposeful sample selection refers
to information-rich cases, i.e. people who have the best
possible knowledge, experience or overview with respect
to the study’s research topic. A purposeful sample is pre-
ferred as the researchers’ interest is to capture diversity in
a well-structured sample [19]. Eighteen physicians working
at different practices in the Stockholm metropolitan area
were recruited to the FGDs. The potential respondents
were selected from a register provided by the health
authorities. They were contacted by the researchers (AV,
PBR) via e-mail explaining the aim and procedure of the
study. After receiving the initial e-mail, the physicians were

Table 2
Summary of the level of computerization in the Swedish health care system

Functions Performance

Electronic Health Record
(EHR)

• High degree of computerization with EHRs in 16 of 21 counties. In the 16 regions EHR covered 100% of primary care, 92% in
hospital care and 96% in psychiatric care

• Over 15 different EHRs
• No exchange accessibility of data between different EHRs

Drug prescribing • E-prescribing: 80% of all prescriptions (98% in Stockholm)
• Swedish Physicians’ desk reference integrated in almost all EHRs
• No common drug list at national level

Decision support system
(DSS)

• The DSS Janus toolbar integrated in six EHRs with support functions like drug-drug interaction alerts, pregnancy- and breastfeeding
alerts, side effects and direct connection to the web site with medical information http://www.janusinfo.se

Medical services • computerized laboratories nationwide
• digitalized X-ray pictures nationwide
• common X-ray archives in 14 counties

Access to computer • on average 1.14 employed per computer
Electronic services for

patients/citizens
• renewal of prescriptions electronically possible in 20 counties
• booking/cancelling visit to the doctor electronically possible in 18 counties
• mail/messenge by mobile phone and reminders utilized by 10% of the whole population

Data based on a nationwide survey among the 21 counties and regions in 2009. (IT-support systems in the counties in Sweden, 2009).

Table 3
Contents of the questionnaire items collected at the beginning of each session of the focus group discussions

Questionnaire items Type of question

Background variables (age, gender, workplace, specialization) Open-ended
Which electronic health record system do you use? How often do you use them?* Matrix with a Likert-type scale

Which electronic decision support systems do you use when prescribing? Open-ended
How would you describe yourself as a computer user?† One option

What is the extent of your interest in IT in general?‡ One option
Are you familiar with the SmPC (Summary of Product Characteristics) concept? Yes/no

What type of information do you use today when prescribing a drug? Open-ended
Do you think some type of information is lacking when you prescribe? Yes/no

To what extent do you find the services listed below helpful in your work?§ Matrix with a Likert-type scale
Other services you would consider helpful? Open-ended

What should a decision support system do for you? Open-ended
Additional ideas, e.g. if you have other experiences, training, knowledge or interests you think are useful in this context? Open-ended

*Scale options: never, a couple of times a month, a couple of times a week, daily. †Options: very inexperienced, inexperienced, rather inexperienced/experienced, experienced, very
experienced. ‡Options: no interest, some small interest, some interest, quite a large interest, large interest, very large interest. §Services on the list: Drug–drug interaction alerts, drugs
and pregnancy, drugs and lactation, drugs and renal function, Overview of adverse drug reactions scale options: not helpful, helpful to some extent, helpful to quite a large extent,
and very helpful.

Physicians’ reported needs of drug information at point of care in Sweden

Br J Clin Pharmacol / 73:1 / 117



contacted by telephone. To reach a sample of 18 partici-
pants we had to contact 45 physicians. The 18 physicians
were divided into three groups of four to seven partici-
pants in each group which is optimal for this kind of study.
The number and the size of the FGDs are considered to be
sufficient to reach the desired level of information and to
support the aim of the study [15].

Two of the FGDs were carried out at the physicians’
workplaces and one at the interviewers’ workplace during
October 2009. The FGDs lasted for 60 to 90 min and were
audio-recorded and transcribed verbatim.Two researchers
(AV, PBR) were present during the discussions, one as a
moderator and one as observer. Both researchers were
trained and well experienced in qualitative interviewing
methods. Before starting the FGDs, the participants
received information about the interview study and its role
in the e-SmPC project, and how the results would be used.
Immediately after this, participants were asked to com-
plete the questionnaire. This contained questions about
practical information on participants’ experiences of using
electronic tools for drug prescribing. We started each FGD
broadly with questions related to the expected outcomes
of the general prescribing process.We continued by asking
more specific questions about the physicians’ needs for
drug information:

1 What type of information do you look for prior to pre-
scribing? How/where do you find it? What do you con-
sider as good or poor drug information?

2 To what extent do you currently use computerized deci-
sion support systems at point of care? Do you consider
the present system is useful? What additional help
should the support system give to you?

Data analysis
Focus group discussion From the empirical data, an induc-
tive thematic analysis with no predetermined themes was
carried out [19]. In this study, we used thematic analyses as
a pragmatic research tool when searching for the answers
to the research questions in the transcriptions and for
structuring the data. The data were coded with the
assistance of NVivo software Version 8 (http://www.
qsrinternational.com) and the analysis was performed by
the same researchers (AV, PBR) who undertook the FGDs.
The other researchers acted as co-readers. The phases of
the thematic analysis method were as follows:

1 The transcripts were read repeatedly by the researchers
independently of each other to acquire a good under-
standing of the whole material.

2 Sections of text and key words in the transcripts, focusing
on the research question, were marked and systemati-
cally coded. Marked sections with related topics were
subsequently grouped into sub-themes.

3 Associations between sub-themes were identified.When
opinions differed between research members, such as

about meaning or origin, we returned to the transcripts
and sought evidence to establish consensus. This itera-
tive process was used throughout the whole analysis, i.e.
moving from the whole transcripts to the condensed
description and back again.

4 Sub-themes were merged into four themes and named
from an overall perspective. Quotes were selected to
illustrate each theme.

5 Each transcript was re-read once more to ensure no
aspects had been overlooked.

Questionnaire
Data from the questionnaires were summarized descrip-
tively. This included the background of the participants.

Results

Participant characteristics
As stated, we conducted three FGDs with a total of 18
physicians in Stockholm County.The first focus group con-
sisted of clinicians in internal medicine from a university
affiliated hospital, the second consisted of geriatricians
from a secondary hospital and the third group consisted of
general practitioners from primary care. The first FGD
included four physicians. The two other groups included
seven participants each.The gender distribution was eight
males and 10 females with an average age of 47 years
(range 27–63 years).The physicians’ specialities were inter-
nal medicine, cardiology, geriatrics and general practice
(Table 4).The duration of being a specialist varied between
1 to 32 years (average = 12 years). Three of the physicians
were not yet accredited as specialists. Participants came
from small (number of physicians = up to 10), medium
(10–30 prescribers) and large size (over 30 physicians)
health care units. All physicians had access to various EHRs
(Melior, Medidoc, Profdoc-Journal III and Take Care), which

Table 4
Characteristics of study participants (n = 18) in focus group discussions

Characteristic Number/average (range)

Gender
Female 10
Male 8

Age (years) 47 (27–63)

Speciality
Internal medicine 1
Geriatrics 5
Cardiology 1
General practice 6
General practice + neurology 1
General practice + geriatrics 1

Without specialization 3

Years of being a specialist 12 (1–32)
Number of prescribers at workplace 33 (9–150)
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were not compatible with each other [20]. All participants
prescribed drugs electronically by a module integrated
into the EHR.

Questionnaire results
Most of the participants declared that they were fairly expe-
rienced or very experienced computer users. Only four par-
ticipants reported that they were quite inexperienced.
Additionally, less than half of the physicians (n = 7) consid-
ered that they had small or some interest in computer
science and IT,whereas the majority reported that they had
large or very large interest.Only 33% (n = 6) knew about the
concept of the SmPC. Seventy-one percent of participants
mentioned in the questionnaire that they were not missing
any information during the drug prescribing process.To the
open-ended questions, the participants described their
expectations from a decision support system in terms of
both functional and informational supports.

They stated that a CDSS should:

• be able to indicate whether a drug is appropriate for the
patient (‘right drug to right patient’), what kind of effects
a drug can be expected to have and whether there are
other (‘better’) drugs with similar effects

• present up-to-date drug recommendations and dose
suggestions

• prevent prescribing mistakes (by alerts or stopping pre-
scribing)

• warn about drug–drug interactions quickly and even
linked to laboratory data and diagnoses

• provide the prescribers with pharmacological knowledge
• save time and increase patient safety
• aid the decision making
• guide but not steer

Results from the focus group discussions
In the analysis of the data, we discovered two themes (A
and B) about physicians’ reported needs for information
when prescribing drugs (Table 5):

A. Reported needs of drug information
A.1 Drug–drug interactions
A.2 Adverse effects of drugs
A.3 Data on risks for allergy or hypersensitivity with the

prescribed drug
A.4 Drug dose related to age
A.5 Indication, duration and treatment plan
A.6 Recommended drugs and guidelines
A.7 Register containing pictures of the drugs
B. User friendly features/solutions in the EHR
B.1 Need for smart features linked to the EHR
B.2 Interactive functionalities

A. Reported needs of drug information
A.1 Drug–drug interactions During the FGDs, all prescrib-
ers emphasized the essential need for information about

Table 5
Prescribers’ reported needs for drug information. Overview of the results summarized as two major themes reported during the focus group discussions

A. Reported needs of drug information
Expectations/needs for functionalities when integrating information/knowledge into the
electronic health record (EHR)

A.1 Drug–drug interactions • Integrated and automatically generated alert system
• Alerts only for severe drug–drug interactions

A.2 Adverse effects • Alerts only for severe adverse effects
• Search for side effects in the patient’s drug list based on PDR (Physicians desk reference) information
• Information about the reversibility of adverse effects

A.3 Allergy and hypersensivity • System should stop prescribing
• Automatically generated alert system

A.4 Dose related to age • Recommended doses for children
• Should warn when the dose is too high related to weight
• Calculate the approximate glomerular filtration rate or the creatinine clearance automatically

A.5 Indication, duration and treatment plan • Indication of the prescribed drug therapy
• Duration of the chosen drug therapy
• Treatment plan and goals
• Plan for the follow-up

A.6–A.7 Additional information about prescribed drugs • Recommended drugs from The Wise Drug List*
• Register of pictures of the drugs
• Visualization of pharmacodynamics

B. User friendly features/solutions in the EHR
B.1 Needs for smart features linked to the EHR
• better structure and disposition of information presentation
• possibility for links/sheets for personal tips

B.2 Interactive functionalities

• interactive/questioning search functions

• messenger: leaving a message for other caregivers

*A list of recommended drugs produced by experts from different specialities within the Stockholm County.
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drug–drug interactions. In addition, this information
should be embedded into EHRs and linked to the patient’s
drug list. At present, patient specific data are not linked to
the alert system in every EHR.When the alert system is not
integrated into the EHRs the prescribers do not take time
to search for this information.

‘The most important issue when you prescribe a drug is
that you have an indication to follow. I think we are
good at finding the indications. But we are not so good
at finding the contraindications and the possible risk
factors. I do miss drug–drug interaction warnings given
quickly and easily. When you look at many drug lists of
elderly patients it is not uncommon that they take 10
to 15 drugs. I think we could improve on discovering
interactions if we had a better system.’

However, participants were critical about the number
of drug–drug interactions alerts presented in the EHR by
the current CDSS. As a result, many clinicians habitually
ignore the alert information. They wish to see alerts only
for severe drug–drug interactions because the excessive
number of interaction warnings can lead to alert fatigue
and sometimes even the severe alerts will be ignored.
According to participants, when the sensitivity of alerts is
too high while the specificity is too low there is always a
risk that physicians judge the alert information as invalid or
irrelevant.

Respondents mentioned that another weakness of
alert systems was that some drugs are missing in the drug–
drug interactions database and this affects confidence in
their reliability. Participants wanted to be informed when
important drugs were missing from the system.

A.2 Adverse effects of drugs Some participants mentioned
that information about the reversibility of adverse drug
effects was missing, especially for serious adverse effects.
Their patients often asked about adverse effects, and lack
of information made it more difficult to give patients the
confidence and motivation to continue treatment. The
information about the reversibility of adverse effects of
drugs is not needed directly while prescribing, but is sug-
gested to be included as a ‘read more’ function, or a link for
deeper and further information about a specific drug. In
addition, participants expressed a wish to show patients
a graphic presentation of the pharmacodynamics. The
prescriber could subsequently explain the multifaceted
process about the drug therapy to the patient in a peda-
gogical way to enhance subsequent adherence.

‘I do miss the page for adverse reactions, if they are
reversible or not and how fast they will reverse. I will
have information about if the adverse reactions
occurred directly or after some days or after some
weeks when the medication stopped, or never? I see it
as an issue to be able to show the information to the

patient in a pedagogic way because I have to inform
the patient how the drug acts in the body. This infor-
mation is not very often shown so I need to guess. You
have to tell the patient something – real or invented.’

Furthermore, the participants requested a function that
makes it possible to search for adverse effects in the
patient’s drug list.This function would make it much easier
for the prescriber to detect whether the patient’s symptom
is drug related or not. One example about searching for
nausea was mentioned: when searching for this symptom
the list of drugs causing this side effect would appear on
the display.

‘It would be interesting with the possibility to search for
adverse effects. If the patient has this or that symptom
a suggestion on what drug on the patients list could
possibly cause that symptom should be presented. For
example if the patient feels nauseous the information
should show (with suggestions) which of the patient’s
drugs might cause nausea. You are just supposed to
search on the patient’s symptom and then the system
should point out one of the drugs the patient is taking.
If this drug was recently prescribed then there might be
a connection. The patient might have many unex-
pected reactions and we have to make sure they are
not caused by any drugs.’

A.3 Data on risks for allergy or hypersensitivity with the
prescribed drug When the patient has an allergy or hyper-
sensitivity to a drug, for instance penicillin, the participants
requested that the system should alert automatically and
stop the prescribing process. This was the only case when
some of the participants raised the demands for a support
system, which forced them to act according to the alert. In
other cases, for example, for drug–drug interactions, the
physicians want to make an active medical decision and do
not want to be steered by the system.

‘I started thinking about something strange that’s not
in this system. I continue to think about where to place
the information about drugs the patient shows overre-
actions for. It should be so easy if you prescribe a drug
and they show allergy against it. A message should
show this. I’ve several times asked why they haven’t
put this information into the system.’

A.4 Drug dose related to age Some participants pointed
out the difficulties with drug prescribing in children.One of
the problems is the narrow arsenal of drugs which reflects
currently the minimal research focused on children and
drugs. However, prescribing for children, as well as for
elderly people, has its own specific challenges because
physicians often do not find information on recommended
doses. The worries concern mostly prescribing too high
doses to children. To minimize failures, the participants
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suggested an automatic link between patients’ weight and
drug dose, i.e. the system should warn when the dose is too
high related to the weight.

‘More research on children. You have only very few
choices of drugs to be used for them. This is frustrating.
We need to get a wider range of drugs for children,
because they have symptoms and today we only dis-
patch instead of treating. Sometimes we prescribe too
high doses to children because there is no research
about the drugs. If you always were forced to enter the
weight of a child into the system, it should be able to
calculate when the dose is too high. One suggestion is
that the system displays the correct recommended
dose directly. Or when the dose is too high in relation
to the weight would it be possible to show a warning?’

Dosage is also a key issue when treating elderly
patients where kidney function is reduced due to their age.
One substantial improvement in the treatment of this
patient group would be a function making the prescribers
aware of the patient’s renal function. The most optimal
would be, if the system could calculate the approximate
glomerular filtration rate (GFR) or the creatinine clearance
automatically, as the participants said.

‘It would be great if there was a link between the lab list
and the patient’s weight and creatinine so you can get
an idea about the renal function. We have understood
that there is room for improvements in the area of the
renal function for our patients. It should be possible to
calculate the clearance or GFR (if this information was
passed to the system). This would make things easier
for us.’

Participants had another suggestion for how to make
GFR calculation technically possible. There should be a
field in the health record system that makes it possible to
enter parameters such as weight and age. Subsequently,
the system calculates the desired medical information
automatically. In this way doctors could compute for
example the GFR value according to a patient’s age and
thereby prescribe right doses of drugs.

A.5 Indication, duration and treatment plan In cases
when the drugs are prescribed by different specialists the
prescribers desire to receive information about the indica-
tion, the treatment duration and the treatment plan for the
chosen drug therapy.The participants mentioned that they
often have to guess for what indication a certain drug was
prescribed by a colleague, and how long the treatment
should continue.

‘And so many drugs prescribed for blood pressure too.
What is the goal of the treatment? If you take Waran
(warfarin) as an example, you ask the system to show

the guidelines for dosage for this drug and then it
would be shown so you could easily follow this specific
drug. It would be nice to have it so.’

A.6 Recommended drugs and guidelines The participants
pointed out that they wanted access to producer- inde-
pendent and evidence-based drug information. In Stock-
holm County an essential drug list called the Wise List’ for
recommended drugs based on the best medical evidence
and knowledge is published yearly [1]. These recommen-
dations of essential drugs, as well as national guidelines,
should be incorporated into the EHR directly according to
the FGD participants.

‘The technical solutions must be smart and the EHR and
guidelines should be linked so they can communicate
with each other. If we were able to transfer information
between them then we have done something wise.’

A.7 Register containing pictures of the drugs The partici-
pants reported that they sometimes need a register where
they can see a picture of the drug they are going to pre-
scribe. Many patients have difficulties in swallowing and
therefore it is important to give them additional informa-
tion, e.g. the size of the tablet or whether it can be split.

‘It would make things much easier if there was a reg-
ister of pictures of the drugs. Nowadays there are many
pills you are not allowed to chew or crush.’

The physicians even desired a searchable register for
pictures of drugs. Sometimes they had to identify the
patient’s medicine because many times the patients know
what the tablet they take looks like but they do not
remember why they take it.

‘The patient says –’yes, I am taking that pink tablet’;
but they don’t have any idea about the reason or the
name of the pills.’

B. User friendly features/solutions in the EHR
B.1 Need for smart features linked to the HER All partici-
pants emphasized that any system needed to be easy to
use. Different kinds of applications and smart features
should be integrated into the EHR so the information can
be found easily and quickly without any difficulties. The
participants believed that ease of use was a prerequisite
for the success of any technical development within health
care. Clearly structured and logical layout of the informa-
tion is also a crucial factor in the developmental process.

‘I think everybody asks for a system that is user friendly.
We are all interested in getting help in the decision-
making process, but it must be safe and time saving. If
the system is too complicated you will go back to
paper.’
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Participants gave suggestions about how to improve
the existing EHRs by additional functionalities.The sugges-
tions were: add different links and/or sheets to scientific
articles and news about certain drugs, and provide a place
for writing personal tips/comments. The participants also
thought that the length of the text in the physicians desk
reference was already too long and could be reduced by
creating an overview of the headlines so they do not need
to scroll through the whole document. Only a short
description of the most important information on drugs
would be considered helpful on the main page, with an
overview following a link ‘read more’ to preserve the pos-
sibility to receive further information.

The participants also desired an incorporated calcula-
tor into the electronic prescribing system to calculate, for
example, how long/how many days a prescribed package
for a certain drug will last.

One of the doctors considered that a possible solution
for development of additional features would be the
development of an open source solution.

‘It has been shown that open source or free software is
in most cases safer because everyone can have access
to it, can read and change the code and things like
that. If many people are working in a system it can help
to improve it. This also makes it safer, standardized and
easier to communicate and stop; we have had that
problem during all the years of having different
systems, which are not able to communicate with each
other at any places in Stockholm.’

B.2 Interactive functionalities The prescribers also wished
to find sufficient information in more interactive ways. Par-
ticipants’ examples for interactive systems/functions were
solutions where questions guided them forward in their
information seeking process. For example, link diagnoses
to treatment options in the following way: Hypertension?
What to do? Would you like to choose this dose?

Additionally, many of the physicians desired to have a
function for leaving messages to other caregivers regard-
ing a specific patient.

‘It is quite old fashioned but communicating should
not be more complicated than some kind of mail box
with email or similar. It is once again the issue of
integration that can (solve) give the answer to this. The
health record systems and electronic order entry
systems should be able to communicate with each
other everywhere in Sweden all the time – if the
patients will allow it.’

Discussion

The important findings of this study were that physicians
described specific and rich information about their needs

for certain drug information and in addition,how this infor-
mation could be presented within the decision support
and electronic health record system (Table 5). It does not
seem sufficient to give prescribers reliable drug informa-
tion (theme A) without linking this information to EHRs,
and making them useful and usable by smart features
(theme B). Some physicians stated current SmPCs were too
long.They could be reduced by creating an overview of the
headlines so that one does not need to scroll through the
whole document.The big challenge for the future will be to
see which required information from physicians is possible
to transfer from the e-SmPC to CDSS.

Warnings of hypersensitivity of patients to certain
drugs should force prescribers to take action. This feature
seems to be easily generated using existing information in
the SmPC regarding the drug content and by restructuring
the SmPC and linking it to patient specific hypersensitivi-
ties in the EHR. Drug–drug interaction alerts though are
currently difficult to extract from SmPC texts since infor-
mation about interactions is typically not classified regard-
ing their clinical relevance.Alongside this,often the current
text contains unspecific information with no clinical rec-
ommendation about how to handle the interaction [12].
Additionally, drug–drug interaction information has to be
extracted from two different SmPCs (the two interacting
drugs) which often are currently not consistent [21].
Another desired drug information component of any CDSS
was dosage information linked to renal function and body
weight. Within existing SmPCs, dosage information is gen-
erally available under the dosage section as well as in the
pharmacokinetic section of the SmPC. Alongside this,
sometimes it is hidden in other sections like those for
special warnings and precautions. A restructuring of the
SmPC information would allow the better usage, linkage
and implementation of dosage information into the CDSS.
Another point raised by the participants was that the
lengthy text parts of the SmPC makes it difficult to present
undesirable effects in an optimal way and make them
searchable. A restructuring of this information would also
help fulfil physicians’ needs.

In this study, few prescribers had knowledge of the
information in the SmPC. This might tell us that the physi-
cians rarely are interested in the source of information,
they just want to know that the information is docu-
mented by experts, up-dated, structured and short in order
to be used. The main focus of the e-SmPC project is the
reorganization of the SmPC, so that it guarantees a quick
overview over the most important and necessary informa-
tion parts. All support systems, like CDSS and CPOEs, must
follow the prescribers’ needs and be applicable in the
hectic clinical practices [22]. It is well known that the
systems used in health care are built by technicians
without input of the actual users [22–24]. This is subopti-
mal as technical and medical worlds vary in a distinct way.
The physicians’ way of thinking and their working environ-
ment and processes should determine what information a
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CDSS should contain.The technical world is objective, nor-
mative and rational, compared with the health care
system,especially the clinics which are among other things
more interpretive, multi-faceted and collaborative [22].
These differences often result in systems and/or technical
solutions which are not user-friendly and do not make
daily work easier [23]. Another difficulty, which has to be
kept in mind, is that physicians’ attitudes towards drug
prescribing and their responsibilities for patient current
drug lists vary within different medical specialities [6, 25,
26]. These various ways of physicians’ understanding of
drug prescribing, combined with today’s lack of usability in
some technical solutions, underline how comprehensive
the issue on information sharing is in health care and the
need to address this urgently through innovative solutions
such as workable eSPCs [27, 28].

Nowadays all information is expected to be available
and computerized.Therefore using technology and receiv-
ing enormous amounts of information electronically are
increasing within the health care sphere. However, reliable
information that underpins everyday prescribing decisions
is hard to find [29]. In most countries there are thousands
of drugs in the national registry. It is therefore a challenge
for the physician to remain focused on prescribing a
limited number of essential drugs, thereby simplifying
drug selection and dosage, both of which are prerequisites
for personalised and safe drug therapy [30]. Moreover, the
usage of standard terms for different information parts
would facilitate the development of a common IT infra-
structure using the same key elements for information
retrieval and presentation. In this case, computerized infor-
mation systems in drug prescribing might be useful to
help the physicians filter and find the most appropriate
information [31–33]. In this way, the e-SmPC project could
improve the situation by providing standardized, restruc-
tured and optimized information and deliver it to all coun-
tries within Europe.

Methodological considerations
The idea behind the focus group method was that group
processes can help participants to explore and clarify their
shared views in ways that would be less easily accessible in
a one-to-one interview [15]. This method uses the group
interactions explicitly. The group dynamics, on the other
hand, raise ethical issues that should be considered. In this
study, the respondents discussed freely and the questions
cannot be seen as discriminating or sensitive. Conse-
quently, we do not see any ethical implications in this
study.

By using two different data collection methods we can
conclude that FGDs combined with a questionnaire gave
ample feedback from the respondents to meet our objec-
tives. The questionnaire was collected before the group
discussions with the purpose to explore the individual’s
experiences of and self-reported skills in computer use at
the point of care. Otherwise, discussions in groups with

others from the same profession might influence the ways
an individual answers the questionnaire.The questionnaire
provided us with further ideas what to ask the physicians
in the FGDs. Interestingly, 71% of the participants (n = 13)
mentioned in the questionnaire that they were not lacking
any information while drug prescribing, whereas the FGDs
revealed that the majority of the respondents wanted
more information. This is not surprising since a written
question is easy to answer and therefore not necessarily
related to deeper reflection about the persons’ perceived
needs. In contrast, the FGDs provide more time for reflec-
tion and discussions with colleagues. Consequently, it is
not surprising this method helped identify more needs of
drug information at point of care. Thus, we saw that the
group discussions enriched the results with more and
deeper thoughts, and understanding of the physicians,
which would not have been possible if we had only used
questionnaires. As a result, we believed our dual approach
was very suitable for exploring the requirements and
needs on electronic prescribing tools. This contrasts with
the study by Robertson et al. [34], who explored estab-
lished general practitioners’ (GPs) and trainees’ experi-
ences of using clinical decision supports for prescribing
and subsequent needs using face-to-face interviews com-
bined with a short survey completed at the end of each
interview. This study did show differences in GPs’ and
trainee physicians’ experiences with CDSSs [34].

The participants did treat different patient types; there-
fore, the act of prescribing can differ from one caregiver to
another. This indicates they might need different support
tools/systems when prescribing. In the analysis of the data,
we were interested in commonalities and the collective
thinking while prescribing, rather then comparing needs
between the different groups of respondents.

In conclusion, it is a big challenge to take the comput-
erization of health care to the next level and find standards
and a model to support drug prescribing at the European
level. The results from the current study showed the need
for knowledge databases to provide more consistent infor-
mation about new and existing drugs including dosing
recommendations especially where concerns such as
patients with renal impairment as well as potential drug–
drug interactions. The next step of research is to investi-
gate further physicians’ needs in terms of content and the
restructuring of eSPCs to enhance their utility among prac-
tising physicians to improve subsequent patient care as
well as enhance compatibility with decision support
system functionalities in other European countries.
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