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Abstract: The aim was to present and evaluate the impact of a comprehensive strategy over 10 years to select, communicate
and achieve adherence to essential drug recommendations (EDR) in ambulatory care in a metropolitan healthcare region.
EDRs were issued and launched as a ‘Wise List’ by the regional Drug and Therapeutics Committee in Stockholm. This study
presents the concept by: (i) documenting the process for selecting, communicating and monitoring the impact of the ‘Wise
List’; (ii) analysing the variation in the number of drug substances recommended between 2000 and 2010; (iii) assessing the
attitudes to the ‘Wise List’ among prescribers and the public; (iv) evaluating the adherence to recommendations between 2003
and 2009. The ‘Wise List’ consistently contained 200 drug substances for treating common diseases. The drugs were selected
based on their efficacy, safety, suitability and cost-effectiveness. The ‘Wise List’ was known among one-third of a surveyed
sample of the public in 2002 after initial marketing campaigns. All surveyed prescribers knew about the concept and 81%
found the recommendations trustworthy in 2005. Adherence to recommendations increased from 69% in 1999 to 77% in 2009.
In primary care, adherence increased from 83% to 87% from 2003 to 2009. The coefficient of variation (CV%) decreased from
6.1% to 3.8% for 156 healthcare centres between these years. The acceptance of the ‘Wise List’ in terms of trust among physi-
cians and among the public and increased adherence may be explained by clear criteria for drug recommendations, a compre-
hensive communication strategy, electronic access to recommendations, continuous medical education and involvement of
professional networks and patients.

Inappropriate use of drugs causes increased morbidity, mor-
tality, adverse drug reactions, therapeutic failures and drug
resistance as well as wasting valuable resources [1–6]. This
recognition was a driving force behind the birth of Drug and
Therapeutics Committees (DTC) [7–9] and the Essential
Drug concepts [10] by WHO in the late 1970s. However,

adherence to drug recommendations from DTCs varies
markedly among prescribers [11–14].

Stockholm Healthcare Region with approximately 2 mil-
lion inhabitants consists of 209 Primary Healthcare Centres,
seven emergency hospitals as well as private specialists, nurs-
ing homes and other healthcare providers [15], with all
healthcare financed through public taxation with co-pay-
ments for prescribed drugs [15]. A new Swedish law in 1996
made it mandatory for each Healthcare Region to have at
least one DTC jointly for in- and outpatient care [8]. As a
result, new ways were needed to develop and communicate
independent drug recommendations to promote the rational
use of drugs (RUD). Therefore, the ‘Wise List’ concept was
introduced in Stockholm, based on the understanding that
drug recommendations should be issued in one version for
the whole region by respected drug experts to enhance qual-
ity of care. The ‘Wise List’ was designed knowing that multi-
faceted contextualized methods are needed to enhance
adherence to drug recommendations including professional
ownership, continuous medical education, active dissemina-
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tion as well as feedback of prescribing patterns to physicians
[11,12,16–20]. The first version of the ‘Wise List’ was
published in 2001 and subsequently developed in a stepwise
manner.

This paper describes the ‘Wise List’ concept and analyses
the variation in the number of recommended drug substances
during a 10-year period. In addition, the attitudes to the
‘Wise List’ among prescribers and the public are evaluated as
well as adherence to recommendations to provide guidance
to other regions and countries seeking to enhance their RUD.

Materials and Methods

Selecting, communicating and monitoring the impact of the ‘Wise
List’. The ‘Wise List’ is issued by the regional DTC. All principles
for selecting drugs, communicating pharmacotherapeutic recommen-
dations and monitoring the impact of the ‘Wise List’ on prescribing
were documented in the protocols and the guidelines from the regio-
nal DTC. Our presentation is based on such data from 2000 to 2010.

The number of drug substances recommended 2000–2010. We analy-
sed the total number of substances recommended each year as well
as the number of annual changes of the ‘Wise List’. Data are pre-
sented by therapeutic area [Anatomic Therapeutic Chemical (ATC)
1st level] for the period of 2000–2010 [21], and 2000 was chosen as
the first year with common drug selection throughout the region,
although the name ‘Wise List’ was launched in 2001 (fig. 1).

Assessing attitudes and knowledge among prescribers and the
public. Five surveys were undertaken between 2000 and 2005 investi-
gating the attitudes to the ‘Wise List’ among prescribers and the
public. All surveys were carried out by commercial marketing com-
panies (Effekt Marketing Intelligence Ltd and Navigare Ltd, Stock-
holm Sweden). This was part of the early development of the
concept to proactively guide the development of the ‘Wise List’ con-
cept to maximize its acceptance and utility in clinical practice.

1. Attitude surveys among prescribers were performed in December
2000 and in June 2005, respectively. Telephone interviews were con-
ducted among a randomly selected sample of general practitioners at
public and private primary healthcare centres and among specialists
in internal medicine. In 2000, 132 general practitioners were inter-
viewed, and in 2005, 50 general practitioners and 25 specialists in

internal medicine. The questions were designed to investigate the pre-
scribers’ recognition of the ‘Wise List’, the extent of trust with the
concept and the main reasons why they either felt or did not feel
comfortable with the recommendations.

2. Attitude surveys to monitor the effects of the marketing cam-
paigns among the public were performed in 2001 and 2002. A base-
line survey was undertaken in February 2001 before the ‘Wise List’
was launched among the public and patients. The survey was
repeated in May 2001 and in March 2002, respectively (fig. 1). Each
telephone survey was conducted among 400 randomly selected indi-
viduals above the age of 15 living in the Stockholm region. The ques-
tions focused on the respondents’ knowledge about drug expenditure
and their attitudes to the recommendations on the ‘Wise List’. In
addition, their drug consumption, the ways they search for drug
information as well as their views regarding physicians’ commitment
to prescribing evidence-based and cost-effective drugs were investi-
gated.

Adherence to recommendations 2003–2009. The impact of the ‘Wise
List’ recommendations on drug prescribing was evaluated using
complete data on dispensed drugs collected from all pharmacies in
the country [13]. Data were analysed by ATC using defined daily
doses (DDDs) adjusted to correspond to the DDD for the year
2010 [21,22]. Expenditure was measured in Swedish Crowns (SEK
and with €1 = 9.5 SEK, June 2010). The time periods for analyses
were between 1999 and 2009 for prescriptions dispensed to the
population in the region and between 2003 and 2009 when evalu-
ating adherence by prescriber categories; 1999 was chosen as base-
line because this was before the first edition of joint
recommendations was published (fig. 1). During 2002, a major
pharmaceutical reform of mandatory generic substitution was insti-
gated resulting in substantial price reductions for off-patented
drugs [15,23]. To ascertain that the utilization changes were likely
due to the regional DTC activities, we restricted the analysis per-
iod from 2003 to 2009. During the period 2003–2009, no major
changes in the legislation or reimbursement of drugs were imple-
mented. Another reason behind restricting the analyses to the per-
iod from 2003 was that complete data on prescriber categories
only became available from late 2002 when workplace codes
became mandatory for all redeemed prescriptions to be reim-
bursed. Drug utilization analyses focused on:

1. Drug utilization 90% (DU 90%) adherence to the ‘Wise List’ for
dispensed prescriptions in ambulatory care to the whole population
in the region in 1999 and 2009, respectively [24]. The DU 90%

Fig. 1. Overview of the development of the ‘Wise List’ concept in Stockholm Healthcare Region. The first drug formulary in Stockholm was
issued for hospital care in 1963. The regional Drug and Therapeutics Committee with expert groups was strengthened in 1996 and onwards by
a dedicated annual budget.
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method is recommended by WHO for drug utilization studies and
defines the number of different substances (ATC 5th level) constitut-
ing 90% of the volume expressed in DDDs and the adherence to rec-
ommendations within this segment [24,25]. This method is routinely
used in the region to monitor the adherence to the ‘Wise List’ recom-
mendations as well as to provide feedback to prescribers forming the
basis for local quality work and continuous medical education
[6,13,15,26].

2. Total adherence was measured as the proportion of DDDs pre-
scribed by different caregivers and dispensed between 2003 and 2009
representing the drugs included in the ‘Wise List’ in any of these
years.

3. The variation in adherence to the ‘Wise List’ by Primary Health-
care Centres each year between 2003 and 2009. Adherence was mea-
sured by calculating the DU 90% adherence for each practice with
the practice variation measured by the coefficient of variation
[CV% = 100 · (Standard deviation S.D. ⁄ mean)] for the DU 90%
adherence.

4. Adherence to ‘Wise Advice’ recommendations between 2003 and
2009 was also analysed for Primary Healthcare Centres using ratios
of recommended substances to all drugs within a selected pharmaco-
logical group (table 1). The drugs selected were included in prescribing
indicators for those ‘Wise Advice’ recommendations that had been
approved by the regional DTC for all years between 2003 and 2009.

All ratios except for drugs used for urinary tract infections (UTI) were
calculated using DDD as the volume measure. For UTI, the measure
was dispensed number of prescriptions to get a minimum influence of
the large volumes of quinolones dispensed for other conditions.

Results

Selecting, communicating and monitoring the impact of the
‘Wise List’.
Fig. 1 documents the step-wise development of the ‘Wise
List’. Table 2 summarizes seven key elements of the concept.
A prerequisite for developing and implementing the ‘Wise
List’ supporting RUD throughout the region was access to a
comprehensive DTC organization (fig. 2, table 2). Physicians
with excellent pharmacotherapeutic knowledge, drug evalua-
tion skills [8,27] and many with research and teaching experi-
ences were recruited as members from the Healthcare Region
and Karolinska Institutet. The regional DTC and its expert
groups included medical opinion leaders to increase the cred-
ibility of the ‘Wise List’. All experts adhered to a strict policy
for annual declarations of potential conflicts of interest

Table 1.
‘Wise Advice’ recommendations1 being unchanged in Stockholm 2003–2009.

‘Wise Advice’ Indicator ATC codes Rationale

Restrict the use of ARBs
to patients intolerant
to ACE inhibitors.

ACE inhibitors of
all RAAS drugs

(C09A + C09B) ⁄ C09 ACE inhibitors are recommended as first-line
choice in hypertension and to treat heart
failure. Heavily marketing of ARBs during the
period 2003–2009. The Swedish
reimbursement agency (TLV) restricted
reimbursement of ARBs in 2007.

Choose simvastatin for
the prevention of
cardiovascular disease in
high-risk patients with
ordinary or moderately
elevated levels of
cholesterol.

Simvastatin of all statins C10AA01 ⁄ C10AA Simvastatin is first-line recommendation in the
‘Wise List’ for the whole period 2003–2009.
Intense promotional activities by the
pharmaceutical industry for other statins
including rosuvastatin launched in 2003.

Avoid use of quinolones
in the treatment of
uncomplicated cystitis
in women.

% of all UTI antibiotics (J01CA08 + J01EA01 +
J01XE01) ⁄
(J01CA08 + J01EA01 +
J01XE01 + J01MA)

High use of quinolones has been under debate
because of resistance (3) and environmental
problems. Trimethoprim, nitrofurantoin and
mecillinam recommended in the ‘Wise List’
2003–2009.

If PPIs are needed,
prescribe generic
omeprazole avoiding more
expensive branded
products.

Omeprazole of all PPIs A02BC01 ⁄ A02BC Lansoprazole recommended in the ‘Wise List’
2001–2003. Omeprazole recommended since
2004 because of patent expiry, introduction
of generics and subsequent price reduction.
Esomeprazole was launched in 2005.

For mild to moderate
severe depression, start
with citalopram or
sertralin

Citalopram or sertralin
of all SSRIs

(N06AB04 +
N06AB06) ⁄ N06AB

Citalopram recommended in the ‘Wise List’
2003–2009. Sertralin added in 2006 after
patent expiry. Escitalopram was launched in
2006.

Summary of the used specific indicators for follow-up of adherence.
PPI, proton pump inhibitors; RAAS, renin-angiotensin system; ARB, angiotensin receptor blocker; UTI, urinary tract infection; SSRI, selective
serotonin reuptake inhibitor.
1‘Wise Advice’ recommendations were chosen in therapeutic areas where either the quality in prescribing could be improved substantially or
become more cost-effective. The recommendations were preferably selected in areas where it was possible to define indicators and set targets to
monitor the adherence. ‘Wise Advice’ recommendations should be short, easily communicated and aimed for long-term use.
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Table 2.
Seven key elements of the ‘Wise List’ concept.

1. Independent drug expert organization with network 2. One ‘Wise List’ for ambulatory and hospital care

• Regional DTC with expert groups and local DTCs with shared values
and policy for declaring and managing potential conflicts of interest – in
particular with the pharmaceutical industry. The policy is known, com-
municated and followed. This policy is fundamental for the DTC system
and for trust to its experts [28].

• General practitioners, hospital-based specialists, clinical pharmacologists
and pharmacists from major healthcare providers in the region are mem-
bers of the regional DTC. They participate in selection of drugs in the
‘Wise List’.

• Training of members of the regional and local DTCs in the principles of
critical drug evaluation by clinical pharmacologists [27]. This helps to
maintain high quality of drug selection principles across expert groups.

• For basic care, about 200 recommended drug products
(205 in 2010) covering about 80% of common diseases in
primary care and used as basic treatment for in- and out-
patient hospital care. If necessary, second- or third-line
choices.

• For specialized secondary care, an additional 97 recom-
mended drugs (2010), if necessary as first-, second- or
third-line choices.

• Concise texts explaining treatment strategies including
preventive measures in important therapeutic areas.

• ‘Wise Advice’ recommendations inserted in each of the
pharmacotherapeutic areas. A focus on guidelines for use
of antibiotics in accordance with recommendations from
network for Rational Use of Antibiotics STRAMA [3].

3. Strict criteria for essential drug recommendations with motivations 4. A comprehensive communication, branding and marketing
strategy with a key role for experts

• Medical suitability based on:
a. parameters (solid study end-points) of relevance to evaluate the effects

of a drug such as mortality, morbidity and hospital care.
b. expected patient value.
c. reference to minimum one published pivotal study. Only one drug is

recommended first line in a class of drugs.
• Safety: Normally, a drug should have been registered for two years. Safety

and adverse effects data should be based on pivotal studies.
• Pharmaceutical suitability: The recommended drug should be:

a. available in a wide range of strengths and package sizes
b. in packages easily handled and readable by patients and

hospital staff
c. delivered without interruption

• Cost-effectiveness: Highly relevant for primary care where a number of
cost-effective generic drugs are available. The generic name (INN) is given
in the ‘Wise List’ for ambulatory care.

• Environmental and gender aspects are considered if relevant. The acute
risk to the aquatic environment is considered (insignificant, low, moder-
ate or high) [40].

• From 2001 and onwards, the ‘Wise List’ was marketed as a
brand name for essential and safe recommended drugs.
Good knowledge about the ‘Wise List’ was created among
health professionals and the public in Stockholm using
respected drug experts and opinion leaders. Established
marketing strategies were used including annual advertise-
ments in specialized medical and public press since 2000
yearly [18].

• The owl was used as the branding symbol for independent,
reliable and trustworthy information and for identification
of different editions.

• Access for healthcare staff to the official independent web-
site of the DTC organization (www.janusinfo.se) with all
recommendations, detailed information about them and
justifications also available as a web-based application
(Janus toolbar) integrated into electronic health record
(EHR) systems.

• Since 2005, an annual ‘Wise List’ Forum for prescribers
with the involved experts as keynote speakers explaining
the background to the recommendations.

• Launching of each new version of the ‘Wise List’ with
press releases and providing drug information to medical
journalists.

• Collaboration with respected partners such as pharmacies
distributing the ‘Wise List’ to the public and to patients.

• Long-term training of members of the regional DTC sys-
tem (approximately 400) in mass media contacts and dis-
cussion of risk of conflict of interests.

5. Targeted ‘Wise List’ editions for professional and public needs 6. Feedback to prescribers and chief physicians of prescribing
patterns

Three printed editions of the ‘Wise List’. They are also available for health-
care staff at a producer-independent website www.janusinfo.se, as digital
files for EHR systems and accessible as a public version for laymen at
www.vardguiden.se.
a. The ‘Wise List’ with recommended drugs for prescribers both for com-

mon diseases in primary and specialized care (a) and for widely used
drugs in specialized care (b) (joint edition since 2009). 30,000 printed
copies of the ‘Wise List’ distributed to healthcare staff in 2010.

b. A special edition to help ordering procured drugs in hospital wards across
Stockholm healthcare institutions since 2003.

• Feedback on prescribing patterns and adherence to the
‘Wise List’ recommendations to all primary healthcare
centres and hospital clinics in Stockholm by user-friendly
internet tools (www.janusinfo.se) with standardized tables
and graphs. Possibilities for bench-marking using drug
utilization 90% profiles for follow-up [24,25].
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(table 2) [28]. The expert groups suggested recommendations
in the ‘Wise List’ and the regional DTC approved these
(fig. 2, table 2).

Local DTCs also recruited physicians and pharmacists as
ambassadors for the organization and provided academic
detailing to physicians [8,16]. These information physicians
and information pharmacists helped to market the ‘Wise
List’ recommendations and gave prescribing information in a
consultative manner [16]. As such, they have become critical

to the strategy linking drug experts with practicing physi-
cians with approximately 900 visits at clinics and healthcare
centres in 2009 alone. Marketing and distribution of a spe-
cial edition of the ‘Wise List’ aimed at the general public
was also part of the concept. The goal was to increase aware-
ness of the benefits and risks of drugs among the general
public as well as how diseases should be treated based on
solid scientific principles counteracting pressures from phar-
maceutical companies (table 2). The ‘marketing’ of the ‘Wise
List’ was supported by the ‘Wise List’ owl logo on pens,
memory sticks and other ‘branding’ materials, which were
provided in considerable quantities to prescribers. As sum-
marized in table 2, the communication strategy was initiated

Table 2.(Continued)

c. A ‘Wise List’ edition for patients and for the public containing
recommended drugs for common diseases in primary and
specialized care. 300,000 copies distributed of the 2010 edition.

d. The ‘Wise List’ for prescribers and healthcare staff available elec-
tronically (www.janusinfo.se) as a pdf-file and in html-format
since 2001.

e. Delivery of a digital file of the ‘Wise List’ recommendations for
common diseases to be integrated in EHR systems since 2003.
About 7000 prescribers have access to the ‘Wise List’ at point-of-
care [30].

• ‘Wise Advice’ recommendations available as tools for cross-practice
learning across Stockholm Healthcare Region. These are used
within the DTC system as they are increasingly marketed, combined
with indicators and targets for improvements.

• Health authorities have linked quality bonuses to adherence rates to
the ‘Wise List’ for general practice [26].

7. Medical leadership and operative resources
• Open long-term leadership with vision, continuous learning,

shared values and internal communication with involvement of
medical opinion leaders in Stockholm.

• Operative resources for managing secretary of the regional DTC,
for clinical pharmacologists, pharmacoepidemiologists, adminis-
trative staff, IT experts, medical editors and communication spe-
cialists.

DTC, Drug and Therapeutics Committee; EHR, Electronic Health Record; ‘Wise Advice’, advice on how to select and use drugs or preventive
measures in areas where major quality improvement of drug therapy can be achieved.

Fig. 2. Organization of the Drug and Therapeutics Committee
(DTC) system in Stockholm Healthcare Region 1996–2009.
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in 2000 and included annual advertisements of the ‘Wise
List’ to the prescribers and to the public.

A key principle for drug selection was to recommend well-
documented and cost-effective drugs (table 2, point 3 drug
selection criteria). The ‘Wise List’ included first-line drug
recommendations for common diseases typically treated in
primary care. These were often generic drugs. In 2009, drug
recommendations for specialized care were included in the
‘Wise List’ enhancing the provision of trust to the concept
among hospital physicians (table 2).

The number of drug substances recommended 2000–2010.
The ‘Wise List’ has included typically around 200 substances
each year (table 2, fig. 3). Over the years, there has been little
variation in the number of drugs with between 1 and
15 substances being changed annually. The highest number
of recommended substances includes the cardiovascular,
gastrointestinal and central nervous system disease areas
(fig. 3). Further 100 substances were recommended for spec-
ialized care integrated in the list from 2009.

Attitude surveys.
All prescribers surveyed in 2005 were familiar with the ‘Wise
List’ and 81% found the recommendations trustworthy. The
main reasons reported for the trust in the ‘Wise List’ were
high-quality information, confidence in the gathered exper-
tise within the DTC organization and the principles of evi-
dence-based medicine, prescribing information being
considered unbiased and uninfluenced by commercial inter-
ests. Reasons for lack of trust were a too strong focus on
drug expenditures and unsatisfactory quality of inserted
information provided directly in the ‘Wise List’. In 2005,
96% of the physicians were aware of the regional DTC and
81% expressed confidence in the organization.

In the first survey to the public in 2001, 76% reported that
they were aware of the increasing drug expenditures. This
figure was unchanged in the follow-up surveys in 2001 and
in 2002. For the majority, mass media was the main source
of information about drug expenditures. In the first survey,
only a few respondents were familiar with the ‘Wise List’
concept. This proportion increased to one-third of the

SUBSTANCE (DDD) DDD % TOT Rx COST COST/DDD
1 Acetylsalicylic acid 1 tablet 39 894 782 4,9% 650 808 22 995 814 0,58
2 Simvastatin 30 mg 29 455 125 3,6% 438 802 26 731 380 0,91
3 Enalapril 10 mg 25 632 413 3,2% 296 329 18 111 103 0,71
4 Furosemide 40 mg 22 513 352 2,8% 409 630 18 091 910 0,80
5 Omeprazol 20 mg 19 140 338 2,4% 399 298 30 122 076 1,57
6 Cyanocobalamin 1 mg 18 125 259 2,2% 319 737 11 711 704 0,65
7 Amlodipine 5 mg 17 685 421 2,2% 165 634 10 209 168 0,58
8 Metoprolol 0.15 g 17 160 653 2,1% 498 845 72 421 602 4,22
9 Levothyroxine sodium 0.15 mg 17 030 980 2,1% 405 353 23 094 330 1,36

10 Ramipril 2.5 mg 16 743 688 2,1% 95 412 8 323 952 0,50
11 Felodipine 5 mg 15 807 331 2,0% 177 725 13 901 701 0,88
12 Candesartan 8 mg 14 695 169 1,8% 118 979 59 427 671 4,04
13 Zopiclone 7.5 mg 14 059 603 1,7% 426 875 16 073 585 1,14
14 Paracetamol 3 g 13 597 335 1,7% 621 717 35 916 832 2,64
15 Citalopram 20 mg 13 065 325 1,6% 266 993 12 672 896 0,97
16 Sertraline 50 mg 10 178 236 1,3% 119 262 11 241 414 1,10
17 Hydroc.thiazide + amiloride * 10 145 923 1,3% 120 927 5 066 822 0,50
18 Calcium combinations 10 047 562 1,2% 206 568 24 983 957 2,49
19 Propiomazine 25 mg 9 729 948 1,2% 174 248 12 173 527 1,25
20 Metformin 2 g 9 297 143 1,2% 152 190 18 415 868 1,98
...

169
727 456 526 90,0% 14 034 056 2 648 199 198 3,64
80 552 999 10,0% 2 699 117 2 370 147 348 29,42

808 009 524 100,0% 16 733 173 5 018 346 546 6,21

Bold = in guideline
* = Different DDD's for various routes of administration
Medicines without DDD excluded ( 455, corresponding to 511 million SEK )

DU 90%       1 - 169
    170 - 853
TOTAL      1 - 853

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
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Adherence to guideline within DU90% = 77%

DU 90% = 169 substances

Fig. 4. DU 90% (number of substances accounting for 90% of the volume in DDDs) in Stockholm Healthcare Region in 2009.
Red = non-recommended drugs; DDD = defined daily dose; DU = drug utilization.
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respondents in the survey performed in 2002 after marketing
campaigns in the underground, buses and in mass media in
2001. Approximately 90% of those interviewed in all surveys
wanted to have access to the list and a majority claimed that
they were positive towards asking their doctor to follow the
recommendations of the ‘Wise List’.

Adherence to recommendations 2003–2009.
Total adherence to the ‘Wise List’ was 77% by substance in
2009 (fig. 4) increasing from 69% in 1999. In 2009, 169 sub-
stances accounted for 90% of the volume in DDDs (DU
90%) when compared to 166 in 1999. Acetylsalicylic acid
was the most commonly used substance both years. Nine
drugs including enalapril, furosemide, omeprazole and meto-
prolol were among the ‘top-20’ most used drugs both in
1999 and in 2009. In 1999, some contraceptive products and
hormone replacement therapy were included in the ‘top-20’
group. By 2009, many different brands of contraceptives had
become available resulting in no single drug dominating the
market as much as in 1999. Furthermore, the use of hor-
mone replacement therapy decreased markedly after two piv-
otal studies published just after 2000 [29] documented the
risks with such therapy. Four new cardiovascular drugs, sim-
vastatin, ramipril, candesartan and amlodipine, appeared
again in the ‘top-20-list’ in 2009 (fig. 4).

Adherence to the recommendations was 87% for the 209
Primary Healthcare Centres, 77% for 7 hospitals and 73%
for the private specialists in 2009 when comparing with a
total list of all drugs recommended between the years 2003–
2009. In primary care, the adherence increased by 0.5–1%
annually from 83% in 2003 but remained unchanged for hos-
pitals and for other prescribers. For the 156 Primary Health-
care Centres, adherence to the ‘Wise List’ within DU 90%
segment varied between 71% and 92% in 2009 (fig. 5).
Between 2003 and 2009, the practice variation decreased
from CV 6.1% to CV 3.8%. For the ‘Wise Advice’ recom-
mendations, the most rapid increase was for the ratio of
omeprazole to all proton pump inhibitors (PPI) changing
from 35% to 80% between 2003 and 2009 (table 1, fig. 6).
Also, the ratio of statins and the ratio of the recommended

antibiotics to treat UTI increased during the period. The
ratio of recommended selective serotonin reuptake inhibitors
(SSRI) remained stable, despite the introduction of escitalop-
ram in 2002, and can be explained by a decreased utilization
of paroxetine and fluoxetine. In 2009, escitalopram
accounted for 10% of total DDDs for SSRI. The adherence
to the ‘Wise Advice’ recommendation to use ACE inhibitors
instead of angiotensin receptor blockers (ARB) decreased
slightly from 2003 and the ratio of ACE inhibitors to all
renin–angiotensin drugs was 60% in 2009 (fig. 6).

Discussion

The power of the concept is the combination of clear princi-
ples for drug recommendations, involvement of medical
opinion leaders, comprehensive communication, an educa-
tional approach using recognized experts and easy access to
the ‘Wise List’ at point-of-care [30]. The regional DTC has
kept the number of recommended drug substances around
200 during 10 years demonstrating that it is feasible to main-
tain similar drug selection principles over time. We decided
to target our activities both at the physicians and the
patients. Based on feedback from the prescribers, we found
that the patient version facilitated communication between
the physician and patient around the most appropriate treat-
ment. Examples of combined communication approaches
towards patient and physicians include guidelines produced
in Austria for a specific disease area with a patient version
that is distributed in pharmacies and surgeries [31] as well as
the SIGN guidelines in Scotland [20]. Combined approaches
have also been used to raise awareness of antibiotic resis-
tance issues among prescribers and the public [32]. However,
all these initiatives are for individual diseases rather than
providing prescribing recommendations across a wide range
of common diseases seen in ambulatory care [20,31,32].

0

20

40

60

80

100

Primary Healthcare Center

%
 A

dh
er

en
ce

 w
ith

in
 D

U
90

%

20 40 60 80 100 120 140

Fig. 5. Adherence to ‘Wise List’ recommendations for 156 primary
healthcare centres for prescriptions dispensed in 2009. Red line
equals the adherence range for the same practices in 2003. Observe
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The results from the attitude surveys support the accep-
tance of the ‘Wise List’ concept by both physicians and
patients. However, we acknowledge the weaker evidence of
this material. It is interesting that already in 2005, all physi-
cians surveyed were familiar with the ‘Wise List’ concept
and 81% considered the recommendations trustworthy. This
confidence in the ‘Wise List’ concept is illustrated by the
‘Wise List’ being ranked as one of five top-branded public
concepts in Sweden by Swedish Television Culture Depart-
ment late 2009 (http://svt.se/2.27170/1.1745034/listan_-
_en_livlina_i_kaoset). This trust has been helped by the
involvement of respected medical opinion leaders in the
process of drug selection, the long-term strategic medical
professional leadership (fig. 1, table 2) as well as the compre-
hensive communication strategy [18] including a wide range
of activities from academic detailing to prompt electronic
access to recommendations (table 2) [30]. Such key charac-
teristics for achieving high acceptance to recommendations
were described by Rucker and collaborators 20 years ago
[33]. The success of such a strategy has been supported
by others recently [34,35]. To the best of our knowledge,
the present study is the only one where these principles
have been tested over a long time period and on a large scale
also showing increased adherence to recommendations over
time.

The impact of the ‘Wise List’ on drug utilization is dem-
onstrated by increased adherence to the recommendations
over time among the Primary Healthcare Centres and a
decreased variability between them (fig. 5). Increased adher-
ence can also be attributed to provision of economic incen-
tives to those healthcare centres achieving high adherence to
‘Wise List’ recommendations [15,26]. Improved adherence to
‘Wise Advice’ recommendations was strongest for the PPIs
and antibiotics for UTI (fig. 6). We are not surprised by this
because these drugs are mostly prescribed for short-term
treatment courses with a higher rate of treatment initiations.
There were, however, modest increases in the utilization of
atorvastatin, rosuvastatin and esomeprazole, which are cur-
rently not recommended in the ‘Wise List’. We are convinced
that our comprehensive strategy including active involvement
of medical networks and communication of the ‘Wise List’
recommendations of generic simvastatin and generic omep-
razole explains the limited use of expensive patented statins
in our region. This is in marked contrast to the findings in
other countries lacking demand side measures including
DTC activities to counteract commercial marketing pressures
[36]. At the time of the study, there was also a substantial
room for improvement in the utilization of ARBs which also
was addressed recently by a national decision to reimburse
ARBs only for patients intolerant to ACE inhibitors [37].
This decision resulted in an initial 20% reduction in the initi-
ation of ARBs as first-line treatment in Sweden [37]. After
patent expiry in April 2010, the price for losartan has now
reached the same level as for ACE inhibitors. Consequently,
the high prescribing rates of ARBs in the region is not an
issue anymore. From 2011, the ‘Wise Advice’ promoting
ACE inhibitors has been abandoned.

Few studies have reported on whether the benefits and
savings achieved with intervention strategies to improve
RUD outweigh the costs of performing the intervention [11].
Recently, we assessed that an annual increase in adherence
by 1% in primary care in Stockholm is equivalent to €0.47
lower cost ⁄ prescription item [26]. This corresponds to annual
additional savings in primary care in Stockholm of €4 million
or more, and as a consequence, the total annual savings
accelerate over time. This is in addition to improved care
through increased prescribing of drugs with proven out-
comes as opposed to newly registered drugs with as yet
unknown long-term benefits. In contrast, we estimated
annual costs to run the local and regional DTC organization
including academic detailing at approximately €3 million
excluding the time of the experts recommending the drugs.
Consequently, the savings outweighed the cost for the com-
prehensive intervention already after the first year, with
additional benefit over time. Recommended drugs in the
‘Wise List’ are often available as low-cost generics with pro-
ven outcomes in contrast to unproven surrogate outcomes
typically associated with new drugs [10,15]. In a recent
observational study of Primary Healthcare Centres, we have
demonstrated that adherence to antidiabetic, antihyperten-
sive and lipid lowering ‘Wise List’ recommendations, based
on low-cost generics to a large extent, gave similar clinical
outcomes as when physicians prescribed expensive non-for-
mulary drugs [6].

There are limitations in our observational approach. A
randomized, controlled intervention study could not be per-
formed in view of multiple simultaneous interventions tar-
geted at all healthcare providers in the region over this long
period of time [11]. Furthermore, a control group outside
the region would have been of limited value because DTCs
are operated in all regions combined with other activities
such as budget devolution as potential confounders. Possible
other factors influencing the prescribing patterns are the
continuous introduction of new drugs and changes in treat-
ment policies, marketing activities from pharmaceutical com-
panies and changes in regulatory policies. Despite these
limitations, we are confident that our model can serve as an
example to others to improve the quality of drug use. The
‘Wise List’ concept can be applied to other countries and
regions to help balance against pharmaceutical company
activities that are too often the sole source of information of
new and existing drugs [38,39]. When considering implemen-
tation of the concept elsewhere, the seven key elements
(table 2), long-term goals, recruitment of committed experts
and a policy for handling potential conflicts of interest are
essential. Recently, our concept has been quoted as an
important tool for the achievement of RUD [9].

Conclusion

No comprehensive model exists for selecting and communi-
cating essential drug recommendations to all categories of
physicians and to the public in a healthcare region to
enhance adherence. This study shows that:
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• the number of drug substances recommended for com-
mon diseases can be kept around 200 with few annual
changes during 10 years. After 5 years, the ‘Wise List’ con-
cept was well known among all surveyed prescribers and
81% found the recommendations trustworthy. Among the
public, only a few respondents were familiar with the ‘Wise
List’ concept before launching annual marketing campaigns
in 2001. This figure increased to one-third in a survey in
early 2002.

• adherence to the ‘Wise List’ was 77% by substance in
2009 increasing from 69% in 1999. During 2003–2009, adher-
ence to recommendations increased steadily from 83% to
87% for the primary healthcare centres. This resulted in sub-
stantial cost savings because cost-effective generic drugs were
commonly first-line recommendations in the ‘Wise List’.
Savings were enhanced by continuously reduced variations in
adherence between healthcare centres to drug recommenda-
tions.
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