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Abstract
Purpose To evaluate whether an educational intervention based on collegial discussions on patient cases could increase interns’
professional confidence in prescribing.
Methods In a randomized controlled study at Sahlgrenska University Hospital, Gothenburg, Sweden, 69 interns (median age:
29 years, 54% female) were allocated to an intervention or control group. The intervention consisted of two 3-h seminars based
on collegial discussions of patient cases focused on performing medication reviews. This included reconciling the drug treatment
and ascertaining that it is reasonable given the patient’s current health status, as well as tips on practical handling of the medical
records system and integrated decision support. Self-assessed confidence in performing medication reviews was evaluated with
questionnaires distributed at baseline and at 6-month follow-up.
Results Fifty-seven (83%) interns completed the questionnaires. Although the opposite was found at baseline, intervention
interns, in comparison with controls, at follow-up, were more confident in performing medication reviews (4.3 ± 0.9 vs. 3.6 ±
1.3, P = 0.034; 1 = completely disagree to 5 = completely agree). At follow-up, the intervention participants had increased their
confidence in prescribing to a greater extent compared with the control participants, including performing medication reviews as
well as taking responsibility for the medication list at discharge: + 1.5/+ 1 vs ± 0 on the 5-point agreement scale (all P ≤ 0.01).
Among other positive outcomes, the intervention increased the interns’ awareness of adverse effects as a potential cause of
symptoms and their confidence in withdrawing a medication.
Conclusion Structured collegial discussions on pharmacotherapy, even of a relatively short duration, can increase junior physi-
cians’ professional confidence in prescribing medicines.
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Introduction

Prescribing is a core skill for a physician and is a complex task
where diagnostic competence needs to be combined with phar-
macological knowledge and patient communication. Indeed,
physicians’ prescribing skills are the basis for rational and safe
use of medicines. Therefore, it is essential that medical educa-
tion focuses on the art of prescribing [1]. Nevertheless, a recent
questionnaire study, administered in 26 medical schools in 17
European countries, reveals that final year students have poor
knowledge of pharmacotherapy [2], and most European medi-
cal schools do not consider their students to be well prepared for
prescribing [3]. Furthermore, prescribing skills have been
shown to be insufficient in some junior doctors [4].
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In many European countries, the medical degree in itself,
often after 6 years of studies, confers the license to prescribe.
In Sweden, where medical school is 5.5 years, the graduate
needs to complete an additional 1.5 years of internship before
getting a license to prescribe. However, in an unpublished
survey on interns at Sahlgrenska University Hospital (n = 47;
2013), we found that a considerable proportion (60%) were
not confident in performing medication reviews, that is, the
basic skill of prescribing for which the physician is responsi-
ble according to the Swedish National Board of Health and
Welfare [5]. Indeed, guidelines, recommendations, and indi-
cators of prescribing quality may form the basis for decision
making [6–8], but medical and pharmacological skills are pre-
requisites for the ability to plan prescribing appropriate to the
medical conditions and preferences of each patient. In addi-
tion, an overemphasis on algorithmic rules may make the
health care less patient-centered, and evidence-based guide-
lines often map poorly to complex multimorbidity [9].

The challenges related to prescribing are illustrated by the
finding that students may be able to define pharmacological
concepts but may be less prepared to discuss the meanings in
depth and implement them in clinical practice [10]. Although
training may be crucial for the professional progress, learning
may be better facilitated by combining training with integrated
medical education over time. However, to the best of our
knowledge, randomized controlled studies evaluating how
such educational efforts can strengthen young physicians’
confidence in prescribing are lacking in the scientific litera-
ture. Therefore, we performed this study aiming to evaluate
whether an educational intervention for interns might facilitate
their gain in confidence in prescribing.

Methods

We performed a randomized controlled study to investigate
the effects of a short and structured educational intervention,
based on collegial discussions of patient cases and targeting
important pharmacotherapeutic aspects, on interns’ profes-
sional confidence regarding drug prescribing in clinical prac-
tice. The study was conducted at Sahlgrenska University
Hospital in Region Västra Götaland, Sweden. Although in-
terns in this hospital participate in weekly education within
their employment, no seminar specifically focuses on the art
of prescribing.

Participants and randomization

We (J.L. and S.M.W.) consecutively recruited participants
among interns at Sahlgrenska University Hospital between
September 2014 and March 2016. The inclusion criteria were
(i) ≥ 6 months remaining of the 1-year, hospital-based intern-
ship (preceding the consecutive 6-month internship in primary

care), and (ii) signed written informed consent. Eligible in-
terns were individually asked by phone to participate and were
sent written information.Where an intern could not be reached
by phone, information was sent by post only. Since internship
at Sahlgrenska University Hospital starts in clusters of ten,
four times a year, we had four recruitment periods over 1 year,
and asked approximately ten interns with each intake. During
the first period, however, we approached all eligible interns
with at least 6 months remaining of their hospital-based in-
ternship (n = 49).

Participants were randomly allocated to the intervention or
the control group, stratified by sex, whether they had obtained
their medical degree in Sweden or not, and whether the intern-
ship included time for research or not. Before any participant
was assigned a study group, a random allocation sequence
was generated for each stratum using the RANDBETWEEN
function in Excel. To ensure comparable groups, although the
number of participants in some strata was expected to be low,
the randomization was performed in blocks of four (1:1). Each
of the six possible block sequences was assigned a number
between 1 and 6, and a random 15-number sequence was
obtained for each stratum, forming the basis for a list of 60
sequential allocation assignments, each corresponding to a
code number. Upon the inclusion of each cluster of interns, a
list with initials and code numbers was provided, one for each
stratum, to a person not involved in the study and without
other information about the participants or the intervention.
This person performed the allocation by combining initials
with available code numbers.

Intervention interns received the intervention after the col-
lection of baseline data and before the collection of follow-up
data. Both groups performed their internship without further
interactions with the study investigators.We offered all interns
in the control group the intervention after follow-up data had
been collected.

Intervention

The intervention was a short educational intervention de-
signed to increase interns’ knowledge of the management of
patients’ drug treatment in clinical practice. The intervention
consisted of two 3-h seminars with time to review the infor-
mation and practise in-between sessions. The rationale for this
setup was that educational efforts on health care professionals
have been shown to be most effective if they are mixed inter-
active and didactic, including at least two occasions over an
extended period of time, and focusing on changing simple
behaviors and outcomes that are likely to be perceived as
serious [11, 12]. The seminars were led by one internist
(J.L.) and one clinical pharmacologist (S.M.W. or K.N.).
The intervention, including both seminars, was performed
eight times, with a median of 3.5 participants per session
(range 2–6).
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The first seminar was scheduled 1–3 months after inclu-
sion. It was structured to cover the different parts of medica-
tion reviews, including reconciliation of the drugs a patient
has been prescribed and that they use; assessment of whether
the treatment is reasonable or not, given the patient’s condi-
tion; and preparing a medication discharge summary for the
patient and the next caregiver at discharge. The seminar was
based on a total of four fictive or authentic cases, summarized
in Appendix A. We included practical tips on how to use
decision support tools within the electronic medical record
system, for example regarding estimated glomerular filtration
rate (eGFR) or how to use the integrated drug-drug interaction
alert tool. We also introduced participants to the external drug-
drug interaction database [13]. In addition, we highlighted
keyboard shortcuts to facilitate the ordering of medicines in
an efficient way. Further, the seminar focused on drugs which,
in general, are considered inappropriate in older people, for
example because of an increased risk of adverse effects [14].
At the end of the seminar, the participants received printed
materials: (i) the regional prescribing guidelines booklet, (ii)
a quick reference guide to medication reviews, and (iii) a
quick reference guide to drug treatment in the elderly based
on national indicators of prescribing quality [14].

As “homework” before the second seminar, scheduled 2–
3 weeks after the first, the interns were to practise medication
reviews, collect cases for the forthcoming seminar discus-
sions, and reflect on physicians’ drug prescribing in clinical
practice. During the second seminar, which was largely un-
specified beforehand, we focused on a collegial discussion
starting with the participants’ cases and experiences from their
clinical practice.

The seminars were interactive and the interns were free to
ask questions about situations or problems they had encoun-
tered. Because of the composition of the seminar tutors, the
discussions were clinical and pharmacological at the same
time, the aim being to grasp a broader perspective of safe
and rational use of medicines and how physicians can contrib-
ute to this.

Outcomes

The effects of the intervention were evaluated by a question-
naire (Appendix B) designed for this study and tested for face
validity on physicians not involved in the study. The question-
naire was distributed at baseline as well as at 6-month follow-
up and included questions about the participant, for example
concerning clinical experience and involvement in research,
as well as statements to which the participants responded on a
Likert scale ranging from 1 = completely disagree to 5 =
completely agree.

The outcomes of the study were adjusted to the regulations
by the Swedish National Board of Health and Welfare in
which medication reviews are subdivided into two levels:

basic and expanded. A basic medication review includes, for
example, reconciliation of prescribed and actually used med-
ications; assessing whether the medication list is reasonable
taking into account the patients prior and current medical con-
dition; considering side effects as a possible cause of the
symptoms; reflecting on the importance of kidney function
for a specific drug; determining the clinical relevance of po-
tential drug-drug interactions with appropriate treatment ad-
justments where needed; and providing relevant information
to the patient and the next caregiver at discharge. An expanded
medication review implies that the physician reconsiders the
drug treatment more thoroughly and over time, that is, as-
sesses the benefit-risk balance for all drugs separately and
combined and ensures that there is a reason for the treatment
and that important drugs that the patient would probably ben-
efit from are not left out. In this study, self-assessed confi-
dence in performing basicmedication reviews was the prima-
ry outcome, that is, the medication review primarily applica-
ble in the hospital setting. For the sake of completeness, we
also investigated the confidence in performing expandedmed-
ication reviews, which, in practice, are primarily performed by
primary care physicians. In addition, we assessed the interns’
perceived knowledge of the components of basic and
expanded medication reviews, as well as of various aspects
of importance in drug prescribing, such as attention to kidney
function, interactions, adverse effects, and whether a medica-
tion dose is reasonable.

After completion of the second seminar, we asked the par-
ticipants to respond in writing to the questions “What was
good about the seminars?” and “What could be improved?”

Statistics

All statistical analyses were performed with SPSS Statistics
forWindows, version 22 (IBMSPSS, Armonk, NY, USA). To
be able to detect a difference of 0.8 on a Likert scale from 1 to
5 with a standard deviation (SD) of 1.0 and a power of > 80%,
we aimed to include 30 participants in each group (interven-
tion and control), resulting in a total of 60 participants. To
compensate for drop-outs after inclusion, we included about
10% more participants than indicated by the power calcula-
tion. We used the Mann-Whitney and Chi-square tests for
comparisons between the randomization groups and
Wilcoxon’s signed-rank and McNemar’s tests for within-
group analyses. Categorical data are presented as numbers
(percentages). To facilitate the interpretation of Likert scale
results, mean ± SD is presented in addition to median and
interquartile range (IQR), although normal distribution is not
assumed in non-parametric statistics. Further, in bivariate sta-
tistics, those rating 4 or 5 were regarded as confident, and
those rating 1–3 as not confident. Logistic regression was
performed to obtain odds ratios (ORs) (and 95% confidence
intervals (CIs)) for the intervention to predict perceived
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confidence in performing basic medication reviews at 6-
month follow-up. Covariates included in the adjusted analysis
were age, sex, research experience (vs. no research experi-
ence), total work experience before completing the follow-
up questionnaire (months), baseline confidence (yes vs. no).
A two-tailed p value < 0.05 was considered significant.

Results

A total of 57 (83%) interns (median age: 29 (IQR 27–34)
years, 54% female, 28% with research included in the intern-
ship) completed the study and were included in the analysis:
26 in the intervention group and 31 in the control group
(Fig. 1, Table 1). Regarding various aspects of prescribing,
55 (97%) and 45 (79%) interns, respectively, reported at base-
line that they usually reconciled the medications ordered for,
and actually used by, the patients. A total of 46 (81%) interns
usually assessed the reasonableness of the drug treatment,
taking the patient’s current situation into account.
Furthermore, 26 (46%) interns stated that they considered ad-
verse effects as a potential cause of symptoms; 26 (46%) that
they usually reflected on the importance of kidney function for

a specific drug; and 21 (37%) that they usually reflected on
potential drug-drug interactions.

In all, 28 (49%) interns were confident in performing basic
medication reviews at baseline. The corresponding figure for
expandedmedication reviews was 2 (4%). The randomization
groups did not differ regarding age, sex, country of medical
education, research internship, and clinical work experience.
However, at baseline, the perceived confidence regarding
basic medication reviews was lower in the intervention com-
pared with the control group and a trend towards a higher
baseline level of confidence in expanded medication reviews
as well as more knowledge regarding both basic and
expanded medication reviews was found among controls.

By contrast, at follow-up, the intervention interns rated
their confidence in performing basic medication reviews
higher compared with the controls: 4.3 ± 0.9 vs. 3.6 ± 1.3
(P = 0.034). Furthermore, more intervention than control in-
terns was confident in practising this professional task (23
(88%) vs. 18 (58%), P = 0.011). At follow-up, intervention
participants had increased their confidence in prescribing to
a greater extent compared with the control participants, in-
cluding performing medication reviews as well as taking re-
sponsibility for the medication list at discharge: + 1.5/+ 1 vs ±
0 on the 5-point Likert scale (all P ≤ 0.01; Table 2).

Fig. 1 Flowchart of the study population
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Without adjustments, the intervention resulted in 5.54
(95% CI: 1.37; 22.4) increased odds for being confident in
performing basic medication reviews. After adjustment for
age, sex, research experience, work experience before com-
pleting the follow-up questionnaire and baseline confidence,
intervention interns, compared with controls, were 8.38
(1.37;39.7) times more likely to feel confident in performing
such reviews (Table 3).

At follow-up compared with baseline, intervention interns
had significantly increased their (i) assessment of the reason-
ableness of the drug treatment taking the patient’s current
situation into account; (ii) consideration of adverse effects as
a potential cause of symptoms; and (iii) confidence in with-
drawing a medication; also (iv), they consulted more sources
for reconciliation of medication (Table 4). No such increase
was seen in the control group. Comparing the randomization
groups at follow-up, all these aspects but the first, concerning
the assessment of whether the drug treatment is reasonable,
which was rated high from start, were rated higher by the

intervention interns. For control interns, a positive develop-
ment, from baseline to follow-up, was seen regarding reflec-
tion on prevention of double dosing, but no difference was
found between the randomization groups at follow-up. Both
intervention and control participants increased their awareness
regarding potential drug-drug interactions.

The submitted texts regarding the participants’ experiences
of the seminars will be analyzed qualitatively in a separate
publication. In brief, 17 (65%) out of 26 respondents sponta-
neously wrote that they appreciated the opportunity of having
an open collegial discussion on the subject; ten (38%) that
they liked the use of authentic cases to highlight important
aspects of prescribing; and ten (38%) that they welcomed
receiving practical tips on how to use decision support tools,
the medical records system, and other sources of information.
Regarding potential improvements, six (23%) respondents
suggested including more patient cases for practising and five
(19%) a longer period between the seminars in order to collect
their own cases and practise performing medication reviews.

Table 1 Baseline characteristics of the study population including their agreement with Likert statements, ranging from 1 (completely disagree) to 5
(completely agree)

Control (n = 31) Intervention (n = 26) P value

Age, median years (IQR) 28 (27–34) 30 (26.75–34.5) 0.78

Female sex, n (%) 16 (52) 15 (58) 0.65

Research-oriented internship, n (%) 9 (29) 7 (27) 0.86

Country of medical education other than Sweden, n (%) 1 (3) 1 (4) 0.90

Clinical work before completing the baseline questionnaire,
including work before and during the internship,
median months (IQR)

16 (13–21) 13 (9.75–20) 0.17

Statements I know the components of a basicb medication review Median (IQR) 3 (3–4) 3 (1.75–4) 0.056

Mean ± SD 3.3 ± 1.3 2.7 ± 1.3
Yesa, n (%) 15 (48) 7 (27)

I know the components of an expandedc medication review Median (IQR) 3 (1–3) 2 (1–2.25) 0.077

Mean ± SD 2.4 ± 1.2 1.9 ± 0.8
Yesa, n (%) 6 (19) 0

I feel confident performing a basicb medication review Median (IQR) 4 (3–4) 2 (1–4) 0.041

Mean ± SD 3.5 ± 1.2 2.6 ± 1.5
Yesa, n (%) 19 (61) 9 (35)

I feel confident performing an expandedc medication review Median (IQR) 2 (1–3) 1 (1–2.25) 0.066

Mean ± SD 2.1 ± 0.8 1.7 ± 1.0
Yesa, n (%) 0 2 (8)

Values are presented in numbers (%), number of months, median (IQR), or mean ± SD. Significant p values (< 0.05) are given in italics

IQR interquartile range, SD standard deviation
a Rating 4 or 5
bAccording to the Swedish National Board of Health and Welfare, including reconciliation of prescribed and actually used medications; assessing
whether the medication list is reasonable taking into account the patients prior and current medical condition; considering side effects as a possible cause
of the symptoms; reflecting on the importance of kidney function for a specific drug; determining the clinical relevance of potential drug-drug
interactions with appropriate treatment adjustments where needed; and providing relevant information to the patient and the next caregiver at discharge;
primarily applicable in hospital care
c According to the SwedishNational Board of Health andWelfare, including, in addition to a basicmedication reviewb , that the physician reconsiders the
drug treatment more thoroughly and over time, that is, assesses the benefit-risk balance for all drugs separately and combined and ensures that there is a
reason for the treatment and that important drugs that the patient would probably benefit from are not left out; primarily applicable in primary care
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Discussion

In this study, we show that a short and structured educational
intervention, consisting of two 3-h seminars based on collegial
discussions on pharmacotherapeutic aspects of patient cases,
can facilitate young physicians’ gain in professional confi-
dence in prescribing. Indeed, after relevant adjustments, in-
terns receiving the intervention were eight times more likely
to be confident in the basics of prescribing, that is, of
performing medication reviews in the hospital setting. The
intervention also enhanced the self-perceived performance of
several other important aspects related to safe and rational use
of medicines. Although already from the start most interns
routinely assessed whether the drug treatment was reasonable
according to the patient’s current situation, an increased
awareness of the patient’s health status and potential adverse
effects was found in the intervention group at follow-up.

Interestingly, five out of ten interns were confident in
performing basic medication reviews already at baseline. The
corresponding figure for expanded medication reviews was
considerably lower; less than one in 20. These findings may
illustrate the complexity of drug treatment in clinical practice;
medical school may sufficiently prepare most students
concerning the theoretical basics and general prescribing guide-
lines, but experience and continuous medical education may be
prerequisites to gaining confidence in the challenges associated
with more advanced treatment considerations. In other words,
early learning means gaining knowledge of facts, while ad-
vanced learning requires understanding, application, and anal-
ysis in order to provide a basis for synthesizing and applying the
knowledge under new circumstances [15]. Indeed, a weak cor-
relation between drug knowledge and treatment appropriate-
ness has been reported [16]. Notwithstanding differences inter-
nationally inmedical schools, it undoubtedly takes considerable

Table 2 Median change (interquartile range (IQR)), and mean change ± standard deviation (SD), from baseline to 6-month follow-up, in interns’
agreement with statements reflecting confidence in prescribing, ranging from 1 (completely disagree) to 5 (completely agree)

Statement Control (n = 31) Intervention (n = 26) P value (intervention
vs. control, change)

Baseline Change to 6-month
follow-up

Baseline Change to 6-month
follow-up

I feel confident performing a basicb

medication review
Median (IQR) 4 (3–4) 0 (0–1) 2 (1–4) + 1.5 (0.75–3.25) 0.0002

Mean ± SD 3.5 ± 1.2 + 0.2 ± 0.9 2.6 ± 1.5 + 1.7 ± 1.9
Yesa, n (%) 19 (61) − 1 9 (35) + 14

I feel confident performing an
expandedc medication review

Median (IQR) 2 (1–3) 0 (0–1) 1 (1–2.25) + 1 (0.75–2) 0.008

Mean ± SD 2.1 ± 0.8 + 0.5 ± 1.0 1.7 ± 1.0 + 1.3 ± 1.2
Yesa, n (%) 0 + 8 2 (8) + 5

I feel confident taking responsibility
for the medication list at discharge

Median (IQR) 4 (3–5) 0 (− 1–0) 4 (2.75–4.25) + 1 (0–1) 0.002

Mean ± SD 4.0 ± 0.9 − 0.2 ± 1.0 3.5 ± 1.2 + 0.6 ± 0.9
Yesa, n (%) 23 (74) − 2 14 (54) + 5

Values are presented as median (IQR) or mean ± SD. Significant p values (< 0.05) are given in italics
a Rating 4 or 5
b See Table 1
c See Table 1

Table 3 Crude and adjusted odds
ratios (ORs) with 95% confidence
intervals (CIs) for rating 4 or 5
regarding confidence in
performing basica medication
reviews at the 6-month follow-up

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Intervention (vs. control) 5.54 (1.37; 22.4) 8.38 (1.77; 39.7)

Age (continuous variable) 0.92 (0.83; 1.03) 0.94 (0.82; 1.07)

Female sex (vs. male) 0.63 (0.19; 2.06) 0.64 (0.16; 2.51)

Work experience before follow-up questionnaire, including before
and during the internship (months, continuous variable)

1.02 (0.96; 1.08) 1.01 (0.93; 1.08)

Research experience (vs. no research experience) 0.54 (0.16; 1.85) 0.88 (0.17; 4.58)

Rating 4 or 5 regarding confidence in performing a basic medication
reviewa at baseline

1.93 (0.59; 6.30) 2.78 (0.60; 12.84)

Confidence intervals that do not cross the line of unity are given in italics
a See Table 1
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time and efforts to become a skilled physician mastering the art
of prescribing. This process requires dealing with large num-
bers of patients concerning diagnosis and treatment.

Our results suggest that general practice, at least in the short
term, does not contribute substantially to interns’ confidence in
prescribing. Indeed, in the control interns, little development
was seen over 6 months. One interpretation of this finding is
that allowing collegial discussions on drug treatment early after
medical school may be necessary to facilitate the process of
acquiring professional confidence in prescribing. During med-
ical school training in performing medication reviews and writ-
ing discharge summaries may be sufficient to gain confidence
in these core aspects of physicians’ prescribing responsibilities
[17], but at the next stage of the learning process in becoming
an experienced physician, collegial discussions may be re-
quired. Our results suggest that it may not suffice to rely on
young physicians to achieve this complex knowledge on the go.

Unquestionably, prescribing-related matters are of major
importance for the rational use of medicines. Worldwide, the
use of drugs is increasing [18] and it is important that medi-
cations are added, withdrawn, and doses adjusted upon chang-
es in a patient’s health status. This is the responsibility of the
physician in every patient consultation. In fact, as patients’
conditions change over time, physicians cannot solely rely
on the previous physician’s prescribing. Furthermore, as pre-
scribing needs to incorporate medical issues, physicians can-
not rely on other professions’ knowledge on drugs. In this
context, our results are reassuring as they illustrate that a short
educational intervention may make a large difference regard-
ing the interns’ confidence in adding and withdrawing medi-
cations. Indeed, reluctance to withdraw medications pre-
scribed by senior colleagues has been discussed as a potential
reason for inappropriate treatment [19].

Comparison with previous studies

Our results may contribute to the understanding of why spe-
cially organized medication reviews have failed to show ef-
fects on the patient-relevant outcome mortality and hospitali-
zations [20–24]. In our study at baseline, the majority of the
interns stated that they usually assessedwhether the drug treat-
ment, at the overall level, was reasonable, taking into account
the patient’s health status. This finding suggests that the focus
on drug-related matters over the last decades, including for
example treatment guidelines, computerized support systems
and benchmarking of prescribing practices, may have had
positive effects on drug treatment practices among physicians.
Furthermore, as specially organized medication reviews are
costly in terms of personnel costs, the intervention in our study
may constitute a simple approach for rational and safe use of
medicines. Indeed, a health economics analysis based on a
randomized controlled trial (RCT) revealed that specially or-
ganized medication reviews are probably not cost-effective

[25]. As decision support tools integrated in the medical re-
cords system allow the physician to directly determine the
clinical relevance of alerts for a specific patient, the need to
manually check for interactions and general prescribing guide-
lines may be smaller compared with a decade ago. These
developments also suggest that a few hours earmarked for
structured collegial discussion on pharmacotherapy maymake
a difference even for more senior colleagues, as they may not
be aware of the decision support tools available.

In the present study, we used self-perceived confidence as
the primary outcome. In medical students, such confidence
has been shown to be significantly but weakly correlated with
prescribing competence [26]. In junior physicians, to the best
of our knowledge, such correlation studies are lacking. One
may speculate that the correlation between confidence and
prescribing competence would bemore prominent for individ-
uals actually shouldering the responsibility for the patient’s
treatment. To investigate if prescribing confidence varies ac-
cording to role, we performed a post hoc analysis, in which we
compared the proportion who completely disagreed with be-
ing confident in performing medication reviews between
seventh-term medical students in Gothenburg (2016–2017;
n = 386; response rate 82%) and the interns in the present
study. A considerable discrepancy was found; 7% of the stu-
dents and 23% of the interns were not at all confident (P =
0.0002). These findings may illustrate that self-perceived con-
fidence varies according to role; junior physicians will face
their own prescribing competence in their daily work, thereby
potentially perceiving confidence accordingly. Indeed, a cer-
tain level of knowledge and experience, under one’s own re-
sponsibility, may be required to recognize that skills are lack-
ing and that drug treatment in real life is complex.

Strengths and limitations of this study

The most important strength of this study is the randomized
design. Few educational interventions have been evaluated
with this key methodology to learn about causality. By
chance, the randomization groups from the start differed in
important aspects. The control group scored better than the
intervention group at baseline. Therefore, the main results
cannot be explained by beneficial study circumstances.
Rather, these results may be considered even more robust
because of the disadvantageous distribution at baseline.
However, as scoring lower from start may leave greater room
for improvements, comparisons of changes between the ran-
domization groups regarding various aspects of importance in
drug prescribing, such as attention to adverse reactions and
withdrawing/adding medications, may hold limitations and
must be interpreted with caution. Another strength is the high
participation rate. Only five interns among those who could be
reached by phone declined participation, and 57 out of 69
randomized participants completed questionnaires and were
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evaluable. Therefore, the external validity can be considered
acceptable and the beneficial effects trustworthy, thereby pro-
viding important insight into the need for collegial pharmaco-
therapy discussions for young physicians. As medical schools
in Sweden do not include an assessment of pharmacological
and pharmacotherapeutic skills before graduation, as for ex-
ample the Prescribing Safety Assessment (PSA) in the United
Kingdom [27], our results may be applicable mainly in coun-
tries without such structured assessments.

A limitation of the study is that the intervention could not
be blinded. Nevertheless, although participants were aware of
their participation in the intervention, 6 months had passed
between the baseline and follow-up questionnaires, and it is
likely that few interns were aware of their first responses upon
completing the second ones. Other limitations are the limited
number of participants and that all randomized participants
were not evaluable; 12 interns did not complete the follow-
up questionnaire. Further, as discussed above, the primary
outcome was a surrogate measure, that is, did not provide
information on potential patient effects. In fact, the choice of
outcome is a challenge in studies aiming to improve prescrib-
ing practices. To gain knowledge on patient effects, prohibi-
tively large samples would be needed. Some would argue that
the quality of prescribing in a random selection of patients
could be determined. However, interns often execute drug
orders by senior colleagues, and the actual input by the intern
in prescribing matters is therefore not distinguishable. Further,
there is no gold standard for quality assessments. Although
indicators of prescribing quality are often used for such pur-
poses [28, 29], they do not actually reflect quality; general
guidelines may not be applicable at the individual level [30,
31]. The limited applicability of general guidelines for a spe-
cific patient also speaks against using a competence test to
obtain the outcome measure; such tests inherently cover gen-
eral aspects rather than patient-specific ones. Summarized,
confidence in prescribing may constitute an acceptable happy
medium between feasibility and clinical relevance.
Nevertheless, we acknowledge that the association between
prescribing competence and perceived confidence in junior
physicians needs to be further elucidated.

Conclusion

In summary, this study shows that a few, brief, structured col-
legial discussions on drug treatment can increase professional
confidence in prescribing among young physicians. As drug
treatment is a core element of the professional responsibility
of a physician, earmarking time and resources for such discus-
sions may contribute to safe and rational use of medicines.
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