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RESEARCH ARTICLE

Academic detailing as a method to improve general practitioners’ drug
prescribing in type 2 diabetes: evaluation of changes in prescribing

Harald Christian Langaasa,b,c , Øyvind Salvesenc , Roar Dyrkorna,d , Hege Salvesen Blixe,f and
Olav Spigsetc,d

aKUPP – The Norwegian Academic Detailing Program, Department of Clinical Pharmacology, St. Olav University Hospital, Trondheim, Norway;
bRegional Medicines Information and Pharmacovigilance Centre (RELIS), Department of Clinical Pharmacology, St. Olav University
Hospital, Trondheim, Norway; cDepartment of Clinical and Molecular Medicine, Norwegian University of Science and Technology
(NTNU), Trondheim, Norway; dDepartment of Clinical Pharmacology, St Olav University Hospital, Trondheim, Norway; eDepartment of
Drug Statistics, Norwegian Institute of Public Health, Oslo, Norway; fDepartment of Pharmacy, University of Oslo, Oslo, Norway

ABSTRACT
Objective: To investigate the effect of an academic detailing intervention on the utilisation of
type 2 diabetes medication among general practitioners.
Design: We developed an academic detailing campaign based on the revised national treat-
ment guideline for diabetes and the best available evidence. General practitioners were offered
a 20-minute one-to-one visit by a trained academic detailer.
Setting and subjects: A total of 371 general practitioners received a visit and represented the
intervention group. The control group consisted of 1282 general practitioners not receiving a visit.
Main outcome measures: Changes in prescribing from 12months before to 12months after
the intervention. The primary endpoint was a change in metformin. Secondary endpoints were
changes in other groups of Type 2 diabetes medication and of these drugs in total.
Results: Prescribing of metformin increased by 7.4% in the intervention group and 5.2% in the
control group (p¼ .043). Sodium-glucose cotransporter-2 inhibitors increased by 27.6% in the
intervention group and 33.8% in the control group (p¼ .019). For sulfonylureas there was a
decrease of 3.6% in the intervention group vs. 8.9% in the control group (p¼ .026). The total
amount of prescribed medications for type 2 diabetes increased by 9.1% in the intervention
group and 7.3% in the control group (p¼ .08).
Conclusion: Academic detailing initiated a small but statistically significant increase in the pre-
scription of metformin. For a complex subject like type 2 diabetes, we recommend reserving
more time in the visit than the 20min our campaign aimed for.

KEY POINTS
� Academic detailing is a validated method for facilitating changes in prescribing, via inter-
active one-to-one meetings with a trained academic detailer.

� General practitioners who received a 20-minute visit on the treatment of type 2 diabetes pre-
scribed more metformin, compared to the control group.

� For a complex interventions like the present, we recommend setting aside more than
20minutes, to ensure sufficient time for discussion and reflection.

� Academic detailing can impact prescribing, even for a complex subject like the treatment of
Type 2 Diabetes.
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Introduction

Diabetes is one of the most serious and frequent

chronic diseases today, with an increasing prevalence

over the last decades. In 2021, it was estimated that

537 million people were living with diabetes, with

type 2 diabetes (T2D) accounting for more than 90%

of all cases [1]. Based on data from 2017, an estimated
4.1% of the Norwegian population have T2D [2]. Due
to its severity, even small improvements in the quality
of treatment can have a substantial impact on both
patients’ lives and costs for society.

Over the last decade, numerous novel treatment
options for T2D have been marketed, including
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sodium-glucose cotransporter-2 inhibitors (SGLT2
inhibitors), glucagon-like peptide-1 receptor agonists
(GLP-1 analogues) and dipeptidyl peptidase-4 inhibi-
tors (DPP-4 inhibitors). Together with more traditional
treatments like insulin, metformin, sulfonylureas and
others, this adds up to a large number of possible
treatments that physicians need to know and take
into consideration when treating a patient with T2D.
For hospital specialists working in diabetes care, this
may be manageable, but for general practitioners
(GPs) the number of treatment options can be per-
ceived as overwhelming.

In Norway, an update of the national guideline for
the treatment of T2D was published in 2018 [3]. This
guideline offered advice on how to choose treatment
for different subgroups of patients with T2D. The
guideline was in line with international guidelines at
the time [4,5], and promoted metformin as the first-
line treatment for T2D [3]. It is, however, well known
that new knowledge about treatment (e.g. from guide-
lines) is often not translated to change in clinical prac-
tice [6].

Academic detailing (AD) is a method to improve
prescription behaviour by presenting a condensed
summary of the best evidence on a subject in a one-
to-one meeting with the prescriber [7,8]. In the meet-
ing, conducted by trained professionals (typically phar-
macists, nurses, or physicians), interaction is a key
factor. Then the visitor (often called an academic
detailer) can identify the individual needs of each pre-
scriber and adjust the message according to the
response. AD has been showed to facilitate changes in
prescribing behaviour for a large number of treat-
ments, including antibiotics, anticholinergic drugs and
analgesics [7–10].

AD has also been used to improve the evidence-
based use of newer glucose-lowering medications in
primary care [11], but as far as we know there is only
one published study that has evaluated the change in
prescribing following an AD intervention on T2D [12].
In that study, no significant differences in prescribing
trends between prescribers and matched controls one
year after an AD intervention were found. The authors
suggested the reason could be that both groups had
been exposed to educational outreach programmes
on diabetes also before the intervention. In addition,
there had been a broad dissemination of current treat-
ment guidelines for diabetes. The study [12] was con-
ducted in 2013-14 and since then, several new
antidiabetic drugs have been marketed and the treat-
ment complexity of T2D has further increased.

The aim of this study was to evaluate the impact of
an AD intervention on the prescription of medicines
for the treatment of T2D in primary care in Norway.

Methods

GPs in selected municipalities in three Norwegian
Health Regions (Northern Norway, Western Norway
and South-Eastern Norway) were invited to participate
in the study. The geographical areas where GPs were
offered visits were mainly based on travel distance
from the participating AD centres. When an area was
chosen, we invited all GPs in that area. We did invite
GPs in a wide range of locations, both in cities and in
rural areas.

The AD visit consisted of a one-to-one meeting
between the GP and the academic detailer. A total of
18 persons, 10 physicians (including four specialists in
clinical pharmacology and two specialists in geriatric
medicine) and 8 pharmacists, participated as academic
detailers. Training of the academic detailers included a
three-day general course in the method AD and add-
itional training in the treatment of T2D and the spe-
cific content of the campaign. All academic detailers
were employed at publicly funded university hospitals
and performed visits as part of their regular hours.

Visits were planned for 20min in the GP’s office
during office hours, the duration was chosen to cor-
respond with the length of consultations in general
practice. A four-page brochure was used to support
the oral message and highlight the key points con-
veyed. The primary message was to utilize metformin
as first-line treatment, but the information was also
given on the choices of second and third-line treat-
ments, primary and secondary prevention for cardio-
vascular disease, non-pharmacological interventions
and recommended monitoring. The content of the
campaign was consistent with the recently revised
national Norwegian treatment guideline at the
time [3].

All GPs visited were asked to sign an informed con-
sent, allowing us to obtain their encrypted prescrip-
tion data from The Norwegian Prescription Database
(NorPD) from 12months before to 12months after the
date of the visit. Visits were conducted between
August 28th and November 30th, 2018. The GPs
received no financial incentive to participate. A total
of 518 GPs were visited, of whom 480 signed the con-
sent form to participate in the study (Figure 1). After
the visit, all GPs received an anonymous electronic
evaluation form with five questions related to the
visit.
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Some of the visited GPs were not actively prescrib-
ing antidiabetic drugs during the whole study period.
For the analyses, we therefore included only those
GPs who met the following criteria: (i) first dispensed
prescription of an antidiabetic drug minimum 364 d
before the date of intervention, and (ii) last dispensed
prescription of an antidiabetic drug to a new patient
or of a new antidiabetic drug to an existing patient
minimum 364 d after intervention. Based on these cri-
teria, 371 GPs were included in the analyses (Figure 1).

The control group consisted of GPs from a selection
of municipalities where none of the GPs had been
offered a visit. We excluded municipalities adjacent to
those having GPs in the intervention group. GPs in
Norway use the International Classification of Primary
Care (ICPC)-2 diagnostic codes to classify patient data
and for reimbursement prescriptions, whereas physi-
cians in hospitals mainly use the ICD-10 classification.
To avoid including possible hospital physicians work-
ing part-time in primary care in the control group we

included only prescribers mainly using ICPC-2 diagnos-
tic codes in their prescriptions.

A total of 3280 prescribers were identified in the
control municipalities. After the exclusion of those
who did not prescribe antidiabetic drugs throughout
the study period, 1282 GPs were included in the anal-
yses of the control group (Figure 1).

The study was approved by the Regional
Committee for Medical and Health Research Ethics
(Ref. No. 12709 REK South-East C).

As a proxy for prescribing data, dispensing data
from the Norwegian Prescription Database (NorPD), a
validated population-based data source which con-
tains all dispensing from Norwegian pharmacies were
used [13–15]. In Norway, most prescriptions for
chronic diseases like T2D are valid for repeated dis-
pensing up to one year after the date of prescribing.
We, therefore, evaluated changes in dispensing from
each GP from 364 d before to 364 d after the date of
intervention. Periods of 364 and not 365 d was chosen

Figure 1. Flow chart of the inclusion process for the intervention and the control groups.
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to include equal numbers of Saturdays and Sundays in
all calculations irrespective of the weekday of inter-
vention, as pharmacy sales on these days clearly differ
from average. Since there was no intervention in the
control group, intervention dates from the interven-
tion group were randomly assigned as a fictitious
intervention day to each GP in the control group and
used in the analyses.

T2D drugs were defined as drugs belonging to
Anatomical Therapeutic Chemical (ATC) Classification
System group A10B Blood glucose lowering drugs,
excl. insulins. We included patients being prescribed
insulin (ATC group A10A) if they also were dispensed
any drug from A10B, thereby excluding patients with
type 1 diabetes [16]. For the analyses we used the
total amount of Defined Daily Doses (DDDs) dispensed
for each relevant antidiabetic drug for each prescriber.
DDD is defined as the assumed average maintenance
dose per day for a drug used for its main indication in
adults [16]. DDDs for fixed combination drugs were
recalculated giving a DDD count as if each of the
active ingredients had been administered separately.

The following key information was retrieved from
NorPD for all prescriptions including T2D drugs:
Demographic information on the prescribers (gender,
age and speciality) and the patients (gender, age and
municipality), in addition to information related to the
dispensed drugs (date of dispensing, ATC-code and
amount dispensed in DDD).

The primary endpoint of the analysis was the
change in the amount of prescribing of metformin.
Secondary endpoints were changes in prescribing of
the other groups of T2D drugs and of T2D drugs in
total.

Statistical analyses

Year-over-year changes in daily dispensed drugs were
computed on a daily basis from day 1 (the day after
intervention) through day 364 for each of the two
group. These changes were consistent with an identi-
cal independent normal distribution for the changes
in each group. Year-over-year change in yearly dis-
pensed medication for each group was assessed using
the one-sample t-test. A comparison of year-over-year
percentage change in yearly dispersed medication
between the two groups was done using the two-
sample t-test.

Data preparation and aggregation were done using
MySQL version 5.7.34. Statistical analysis on aggre-
gated data were done using R version 3.6.3. The level
of significance was taken at 5%.

Results

A total of 371 GPs in the intervention group and 1282
GPs in the control group were included in the final
analyses (Figure 1). Demographic data of the GPs and
the patients included are presented in Table 1. The
mean duration of the visits in the intervention group
was 22min (variation 7–84min), and 84.5% had a dur-
ation of 20–25min.

For metformin, including fixed combinations with
other T2D drugs, the total amount prescribed meas-
ured in DDD increased by 7.4% in the intervention
group the year after the intervention, compared to
the year before the intervention. In the control group
the increase was 5.2% (p¼ .043). The time pattern of
the changes in the intervention and control groups is
displayed in Figure 2.

For sulfonylureas there was a decrease of 3.6% in
the intervention group and 8.9% in the control group
the year after the intervention (p¼ .026). The use of
SGLT2 inhibitors increased by 27.6% in the interven-
tion group and 33.8% in the control group (p¼ .019).
For GLP-1 analogues, DPP-4 inhibitors and insulin, the
changes in the two study groups were similar, and the
differences did not reach statistical significance (Table
2). The time patterns of the changes in the interven-
tion and control groups for these drug groups are dis-
played in Figure 3. The total amount of prescribed
medications for the treatment of T2D increased by
9.1% in the intervention group the year after the inter-
vention, compared to 7.3% in the control group
(p¼ .08) (Table 2, Figure 3).

Of the 518 visited GPs, 301 (58.1%) responded to
the electronic evaluation. In total, 74.4% of respond-
ents considered that there was the appropriate time
for the visit, 0.7% answered there was too much time,
and 24.9% felt there was too little time. When asked
whether the visit would initiate a change of prescrib-
ing practice, 13.7% answered to a large degree, 62.3%
to some degree and 18.0% to a small degree, whereas

Table 1. Demographic characteristics of the general practi-
tioners and patients included in the intervention group and
the control group.

Intervention group Control group

General practitioners
Number included 371 1282
Mean age (years)a 47 (SD 11) 47 (SD 12)
Female gender, n (%) 177 (47.7%) 489 (38.1%)
Specialist in general practice, n (%) 255 (68.7%) 788 (61.5%)

Patients
Number included 13 697 36 445
Mean age (years)a 65 (SD 14) 63 (SD 14)
Female gender, n (%) 5808 (42.4%) 15 439 (42.4%)

SD: standard deviation.
aAge per 31 December, 2018.
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only 6.0% expected no change. A total of 96.3% con-
sidered academic detailing as a suitable or very suit-
able method for information about pharmacotherapy,
and 97.0% answered they were likely or very likely to
accept another visit on a different therapeutic area.

Discussion

The principal finding in the present study was a sig-
nificant increase in the prescribing of metformin
among GPs that received an AD visit compared to the

control group. Changes in the total prescribing of anti-
diabetic drugs were not significantly different between
groups, although there was a trend towards a larger
increase in the intervention group. The increased pre-
scribing could be explained by either that more new
patients were treated for T2D, that existing patients
were given higher doses of T2D drugs and/or more
drugs, or a combination of these factors.

The main message of the campaign was to utilize
metformin as first-line treatment for T2D, including
information about how to maintain metformin in
patients with impaired or declining kidney function.
The use of metformin increased in the control group
as well, but less than the intervention group. As
Figure 2 indicates, the difference seemed to be largest
about six months after the intervention and thereafter
declined. As there is an inherent delay from behaviour
change among the GPs until all patients have received
a new prescription and drugs are dispensed at the
pharmacy, the gradual increase over six months could,
in fact, indicate an immediate effect in the interven-
tion group. However, our results also show that this
effect was waning over time.

The campaign did not deliver clear advice on which
drug should be preferred as second-line treatment

Figure 2. Year-over-year change in yearly dispensed amount for metformin. Fixed combinations with other drugs are included.
The red colour indicates the intervention group and the blue colour indicates the control group. The shaded areas represent 95%
confidence intervals of the day-to-day estimates. On the y-axis, a plus sign denotes an increase whereas a minus sign denotes a
decrease.

Table 2. Changes in the amount prescribed for subgroups of
antidiabetic drugs and antidiabetic drugs in total in the year
after the intervention, compared to the year before the
intervention.
Drug/drug group Intervention group Control group p-value

Metformina þ7.4% þ5.2% 0.043
Sulfonylureas �3.6% �8.9% 0.026
SGLT2 inhibitorsb þ27.6% þ33.8% 0.019
DPP-4 inhibitorsc þ9.5% þ7.1% 0.16
GLP-1 analoguesd þ27.3% þ27.4% 0.98
Insulina þ8.6% þ7.0% 0.49
Total þ9.1% þ7.3% 0.08

A plus sign denotes an increase, a minus sign denotes a decrease.
aIncluding fixed combinations with other antidiabetic drugs.
bSGLT2¼ sodium-glucose cotransporter-2.
cDPP-4¼ dipeptidyl peptidase-4.
dGLP-1¼ glucagon-like peptide-1.
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when metformin could not be used or add-on when
metformin alone was not sufficient. The reason was
that the Norwegian treatment guidelines at the time
did not differentiate between second-line treatments,
and sulfonylureas, GLP-1 analogues, SGLT2 inhibitors,

DPP-4 inhibitors and insulin were presented as equal
options. During the study period, GLP-1 analogues,
SLGT2 inhibitors and DPP-4 inhibitors were all heavily
marketed by the manufactures. The use of those drugs
increased in both study groups. In contrast, the use of

Figure 3. Year-over-year change in the yearly dispensed amount of various drug groups used for type 2 diabetes. The panels
from top left represent total T2D drugs (ATC group A10B, plus insulins to patients with T2D), SGLT2 inhibitors (sodium-glucose
cotransporter-2 inhibitors), GLP-1 analogues (glucagon-like peptide-1 receptor agonists), DPP-4 inhibitors (dipeptidyl peptidase-4
inhibitors), insulins (ATC group A10A, only to patients also prescribed any drug from ATC group A10B) and sulfonylureas. For all
graphs, red colour indicates the intervention group and blue colour indicates the control group. The shaded areas represent 95%
confidence intervals of the day-to-day estimates. On the y-axis, a plus sign denotes an increase whereas a minus sign denotes a
decrease.
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sulfonylureas declined in both groups, but the inter-
vention group did maintain sulfonylurea treatment for
their patients to a larger degree than the control
group. One can speculate that the increase in dispens-
ing of SGLT2 inhibitors was connected to the decline
in sulfonylureas.

The evaluation confirmed that the GPs were satis-
fied with the visits and found them helpful. Still, only
13.7% expected that the visit would initiate a large
change in prescribing. This is thus in line with the
modest changes in prescribing that was found.

This study has some weaknesses, but also some
strengths that should be acknowledged. Strengths
include the access to individual data on the prescriber
level, and the high number of participants. With 371
prescribers in the intervention group, this is one of
the largest published studies on AD with individual
prescription data, allowing us to identify even modest
differences between study groups.

Weaknesses include the use of dispensing data
instead of actual prescribing data. Prescriptions for
chronic diseases are valid for one year in Norway. Thus,
after a prescriber has changed behaviour, it may take
up to one year to show a full effect on dispensing.
Unfortunately, the date of prescription is not included
in the NorPD, only the date of dispensing. Another
weakness is the selection of the control group. As we
did not have individual inclusions of prescribers in the
control group, we cannot verify that all prescribers
actually worked as GPs, although the selection of reim-
bursement codes used in general practice and not in
hospitals indicates that most prescribers were GPs.

Prescribers in the intervention group were more often
female than in the control group, and there was a some-
what higher share of specialists in general practice in
the intervention than in the control group. In order to
evaluate whether gender influenced our results, we per-
formed a sensitivity analysis by examining changes in
prescribing separately for male and female prescribers.
These results were principally the same as the combined
analyses presented here, indicating that the gender
imbalance did not affect the results.

The relative differences in change in prescribing behav-
iour between the study groups were generally small. In
the only previously published study on AD intervention in
T2D [12], there were no significant differences in the pro-
portions of patients prescribed metformin or the propor-
tions of patients prescribed long-acting sulfonylureas
between the intervention group and the control group.
The authors suggested the reason could be that both
groups had been exposed to educational outreach pro-
grammes on diabetes before the intervention. In addition,

there had been a broad dissemination of treatment
guidelines for diabetes. The use of metformin has been
the first-line treatment for T2D for several years prior to
the intervention also in Norway, and a large proportion
on patients with T2D were treated with metformin before
our study was conducted [17]. Although we found a stat-
istically significant intervention effect for metformin, the
relatively small difference between the groups can sup-
port a tendency towards a ceiling effect, similar to that
described in the previous study [12].

The total use of T2D drugs increased in both study
groups. This could be caused by an increased preva-
lence of T2D, increased detection of T2D and/or an
increased utilization of T2D drugs. The use of metfor-
min had been increasing in Norway in the decade
before our study was conducted [18], and the results
of the present study indicate that this trend has con-
tinued. Both increased focus on diagnostics and treat-
ment of T2D, increased general knowledge on the
safety margin of continuing metformin in advanced
age and reduced kidney function, as well as know-
ledge about the combination of two or three different
T2D drugs may have contributed to the increased use
of metformin. The marketing of newer T2D drugs is
also likely to increase the total use of T2D drugs, as
these drugs were recommended used in addition to,
and not instead of metformin [3].

In a review on four AD programmes for diabetes [11],
it was suggested that AD for diabetes is more complex
and that visits were more didactic than AD for other
clinical topics. This finding is similar to the general
impression amongst the academic detailers in our cam-
paign, that the complexity of T2D treatment, with many
newer drug classes that the GPs could be unfamiliar
with, was high. This was also reflected in the extensive
content presented during the visit. In an internal,
anonymous evaluation among the academic detailers
conducted shortly after finishing our campaign, all
reported that the amount of information in the brochure
was too much to present in a 20-minute meeting (67%
answered ‘some too much’ and 33% ‘way too much’),
and only 61% agreed that the brochure had key mes-
sages that were easy to deliver during the visit.

In retrospect it is likely that the amount of informa-
tion intended to be delivered in 20min was too com-
prehensive, and that too little room was left for
discussion and reflection, which is a crucial part AD as
a method. It is likely that behaviour change after the
intervention would have been more profound if more
time had been reserved for discussion and reflection
in the AD visits, and, correspondingly, if more effort
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had been put into presenting an even more focused
message in the brochure.

Our group has previously shown a large reduction
in the prescribing of diclofenac following a previous
AD intervention [10]. In contrast to the complex sub-
ject discussed in the present campaign, that interven-
tion had a simple and clear message, which was both
easy to deliver to the GPs and easy for the GPs to act
on (i.e. ‘use naproxen instead of diclofenac’). Thus, it is
not surprising that the effect of that study was larger
than the changes found in the present study.

Conclusion

Academic detailing for T2D among GPs initiated a
small but statistically significant increase in the pre-
scription of metformin. For a complex subject as T2D,
we would recommend reserving more time for discus-
sion and reflection in the AD visit than the 20min our
campaign aimed for.
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