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ABSTRACT

Objective To determine whether communicating
personalised statin therapy-effects obtained by prognostic
algorithm leads to lower decisional conflict associated with
statin use in patients with stable cardiovascular disease
(CVD) compared with standard (non-personalised) therapy-
effects.

Design Hypothesis-blinded, three-armed randomised
controlled trial

Setting and participants 303 statin users with stable
CVD enrolled in a cohort

Intervention Participants were randomised in a 1:1:1
ratio to standard practice (control-group) or one of

two intervention arms. Intervention arms received
standard practice plus (1) a personalised health profile,
(2) educational videos and (3) a structured telephone
consultation. Intervention arms received personalised
estimates of prognostic changes associated with both
discontinuation of current statin and intensification to the
most potent statin type and dose (ie, atorvastatin 80 mg).
Intervention arms differed in how these changes were
expressed: either change in individual 10-year absolute
CVD risk (iAR-group) or CVD-free life-expectancy (iLE-
group) calculated with the SMART-REACH model (http://
U-Prevent.com).

Outcome Primary outcome was patient decisional conflict
score (DCS) after 1 month. The score varies from 0 (no
conflict) to 100 (high conflict). Secondary outcomes were
collected at 1 or 6 months: DCS, quality of life, iliness
perception, patient activation, patient perception of statin
efficacy and shared decision-making, self-reported

statin adherence, understanding of statin-therapy, post-
randomisation low-density lipoprotein cholesterol level
and physician opinion of the intervention. Outcomes are
reported as median (25th— 75th percentile).

Results Decisional conflict differed between the
intervention arms: median control 27 (20—43), iAR-group
22 (11-30; p-value vs control 0.001) and iLE-group 25
(10-31; p-value vs control 0.021). No differences in
secondary outcomes were observed.
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Strengths and limitations of the study

» Patients were provided with estimations of their per-
sonalised causal therapy-effects, unlike many previ-
ous studies which used hypothetical therapy-effects.

» Performance bias was limited by hypothesis blinding.

» Because the control group had a low decisional
conflict at baseline, the effect seen in the study is
possibly underestimated compared with the general
population.

» The personalised effects were not used directly
during a clinical consultation, but provided prior to
any potential consultation with a physician.

» Some questionnaires were created for this study
and not externally validated.

Conclusion In patients with clinically manifest CVD,
providing personalised estimations of treatment-effects
resulted in a small but significant decrease in decisional
conflict after 1 month. The results support the use of
personalised predictions for supporting decision-making.
Trial registration NTR6227/NL6080.

INTRODUCTION

Several online tools have recently become
available that calculate the personalised
therapy effects for various cardiovascular
disease (CVD) prevention strategies. These
calculators can express the therapy-benefit
in terms absolute 10-year CVD risk reduc-
tion, or more recently, gain in healthy
life-expectancy.'

The use of decision tools is associated with
increased knowledge and less decisional
conflict. Providing therapy-related infor-
mation increases patient participation in
medical decision—making.1_5 However, most
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decision aids do not provide the actual personalised bene-
fits and harms an indivudual can expect,’ but use hypo-
thetical or population-based effects of CVD-prevention.
One obstacle in providing these causal effects is that
patients often desire a far greater therapy-benefit than
can be expected from preventive therapy.” One survey
showed that patients desire an increase in life-expectancy
of around 42 months from life-long statin-use, whereas
the actual benefit is often less than half this amount.”®
Being presented with an actual predicted therapy-benefit
far smaller than the benefit desired might discourage
patients from using medication. Moreover, the effect
seen may also differ according to which metric is used to
communicate the therapy-benefit.'""?

We conducted a hypothesis blinded, three-armed,
randomised controlled trial (RCT) to determine whether
communication strategies involving personalised therapy-
effects of statins obtained by algorithm, expressed as
change in CVD-free life-expectancy or absolute 10-year
CVD-risk reduction, lead to improved decisional certainty
regarding the use of statins compared with standard
communication strategies and with one another.

METHODS

Population

The SMART-Inform study was nested within the previously
described Secondary Manifestations of ARTerial disease
(SMART) study, an ongoing, single-centre, prospective
cohort of patients referred to the University Medical
Center Utrecht in the Netherlands for CVD screening.14
All patients invited to participate in a SMART-examination
were telephonically informed of the SMART-Inform
substudy and sent further information by mail. Addi-
tional inclusion criteria for SMART-Inform were current
statin use, being between 45 and 80 years old, and having
CVD (ie, coronary artery disease, cerebrovascular disease
and peripheral artery disease and abdominal aortic aneu-
rysm). Additional exclusion criteria for SMART-Inform
were terminal malignancy and not returning the baseline
questionnaires.

Design, blinding, and randomisation

The SMART-Inform study was a three-armed, hypothesis-
blinded, RCT. Hypothesis blinding entailed informing
patients and their general practitioners (GPs) that all
patients would receive at least standard SMART-protocol
practice and that the study goal was to investigate if
information about cholesterol-lowering medications
would impact motivation for use. Patients were unaware
what aspect of the received content was additional to
standard practice, and what the primary and secondary
outcomes were. Researchers and outcome assessors were
not blinded. A computer-generated random allocation
sequence was used to assign each patient after inclu-
sion by order of inclusion. The investigator generating
the random sequence was not involved in other aspects

of the study. All other investigators had no access to the
sequence.

Patient and public involvement

The study design and goal was discussed at an open
conference of patient-organisations held in Amstelveen,
the Netherlands in April 2016 to gain and incorporate
input from patients at an early stage.

Description of standard practice

All participants received cardiovascular care as usual from
their own referring GP or medical specialist and written
information consisting of general lifestyle advice based
on the treatment targets recommended by the European
Society of Cardiology (SMART-study standard practice
online supplemental file 1A)."

Description of intervention arms

There were three intervention arms: control group, indi-
vidualised 10-year absolute risk (iAR-group) and individu-
alised CVD-free life-expectancy (iLE-group). The control
group received only standard practice.

Both intervention arms received standard practice
plus: (1) a leaflet entitled personalised health profile (online
supplemental file 1B and 1C provides examples for
fictional patients); (2) a USB device containing educa-
tional videos and (3) a structured telephone consultation
enforcing uptake of the information (online supple-
mental file 2). The ‘personal health profile’ outlined the
individual effect of the following treatment options: (1)
continue with the type and dose of statin-therapy (‘current
prognosis’); (2) discontinue statin therapy (‘stop statins’)
and (3) intensify to maximum statin-therapy, defined as
once-daily atorvastatin 80mg (‘increase statins’). The
only difference between the intervention arms was the
measure used to communicate the prognostic change asso-
ciated with the therapy-effects: either in terms of change
in iAR-or iLE. The USB-device contained intervention-
group specific educational videos on how to read and
interpret the ‘personal health profile’ and on the effect
of statin-medications on CVD. The structured telephone
consultation for the intervention arms ensured that the
information was well received and understood by the
patients. In the SMART-=study, patients are encouraged
to discuss the results with their own doctor and decide
whether or not to change their statin prescription. Partic-
ipants are free to decide whether to follow this advice or
not. In the SMART-Inform study, the received information
was not designed to replace a doctor’s advice and there
was no extra face-to-face contact; however, all patients
were strongly encouraged to visit their GP within 2weeks
to discuss the received information. Follow-up question-
naires were sent by mail 1 and 6 months postintervention,
with telephone reminders ensuing after 2weeks if the
questionnaires were not returned.

Predicted therapy-effects
The estimations in the ‘personal health profile’ were
obtained with the SMART-REACH score, an internationally
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validated model predicting the personalised effects of
secondary CVD-prevention for patients aged 45-80 years.
The model was developed using data from the SMART
(Secondary Manifestations of Arterial Disease) and
REACH (Reduction of Atherothrombosis for Continued
Health) cohorts (http://U-Prevent.com).2 The model
combines hazard ratios (HRs) derived from meta-analyses
with a prediction algorithm incorporating individual
patient characteristics to derive the personalised therapy
effects. A Immol/L reduction in low-density lipopro-
tein cholesterol (LDL-c) was modelled to correspond
to the CVD-specific HR of 0.80 and the expected LDL-
creduction for each statin was derived from a previous
meta-analysis.'® ' Subgroup analyses in literature provide
no evidence for differences of treatment effects on a rela-
tive effect scale for statins. Therefore, the treatment effect
estimates based on the SMART-REACH score differ only
on an absolute effect scale. Online supplemental figure 1
shows the distribution of the predicted therapy-effects for
the trial patients.

Primary outcome

The study’s primary outcome was the intergroup differ-
ence in experienced decisional conflict at 1 month
regarding the decision to continue, discontinue or inten-
sify statin therapy. Decisional conflict was measured using
the Decisional Conflict Scale (DCS), a validated and
translated measure of patient perception of uncertainty
in choosing between options.'® ' The DCS consists of
16 statements pertaining to the decision to use statins as
prescribed (eg, ‘I am clear about which benefits matter
most to me’). The scale measures the amount of internal
conflict a patient feels regarding a medical decision.
Summary scores range from 0 (no decisional conflict)
to 100 (extremely high decisional conflict). Scores>37.5
are associated with feeling unsure about implementation
of the decision, possibly leading to discontinuation of
or fretting about the chosen option (ie, using statins as
prescribed by the physician). Scores <25 are associated
with following through with a decision.

Patient reported secondary outcomes

Secondary outcomes reported only at 6 months were
the DCS and quality of life measured using the eight
subscales of the RAND Medical Outcomes Study Short
Form Survey (SF-36).%" Other patientreported secondary
outcomes were reported at both 1 and 6 months. The
Brief Illness Perception Questionnaire (Brief-IPQ) was
used to measure the degree to which CVD was considered
threatening by patients.”’ A Visual Analogue Scale (VAS)
was used to measure how effective patients perceived
statin therapy (online supplemental file 3). The 13 ques-
tion Patient Activation Measure (PAM-13) was used to
assess patient knowledge, skills and confidence for self-
management of health.” Due to limitations on maximum
population size of academic use licenses, PAM-13 was only
used for the last 213 study participants. Patient’s percep-
tion of shared decision-making was measured with the

Shared Decision Making Questionnaire (SDMQ-9) 2 Self-
reported statin adherence was determined with the 2003
Brief Medication Questionnaire (BMQ).** Patient under-
standing of statin-therapy was measured with a question-
naire developed for the trial (online supplemental file 4).
The possible numeric ranges and interpretation of the
secondary outcomes are shown in online supplemental
file 5.

Physician reported secondary outcomes

Patients’ GPs’ received a copy of the personalised health
profile. On enrolment of the first patient from their prac-
tice, GPs were provided a short telephonic explanation
of the study and asked to fill in a questionnaire (online
supplemental file 6). Questionnaire results and the last
known postintervention LDL-value at 6 months were
secondary outcomes. Interviewed GPs were blinded to
study outcomes and treatment arm differences. GPs were
not approached forsubsequent patients as receiving mate-
rial from multiple patients unblinded them to treatment
arm differences.

Sample size

The aim of this study was a pairwise comparison between
study arms. To limit the overall probability of type 1
errors to 0.05, an analysis of variance (ANOVA) was used
to detect the presence of any differences between the
three groups. If the ANOVA detected a difference, subse-
quent t-tests were performed. Therefore, the sample-size
was calculated to detect a difference in two groups using
the t-test. Sample-size calculations were conducted using
G*Power V.3.1. Sample size was based on an effect size
(Cohen’s d=mean difference/SD) of 0.43 and a standard
deviation of 0.80 to detect a mean difference of 0.34 on
the 5-point scale (ranging from 0 to 4)." ® A power of
80% and a two-tailed alpha of 0.05 was used. A minimum
of 86 patients per arm was needed.

Statistical analyses

An intention-to-treat analysis was performed. Differences
among the three arms were detected with ANOVA, or a
Kruskal-Wallis one-way ANOVA to deal with heterosce-
dasticity. Assumptions of normal (residual) distribution
and homoscedasticity were visually inspected. If ANOVA
p<0.05, pairwise comparisons between arms were deter-
mined using a t-test or with the Wilcoxon-rank sum test
for the difference in ranked means if ANOVA assump-
tions were not met after transformation attempts. Anal-
yses were performed using R-Statistical Software 1.0.14.

Subgroups

Prespecified subgroup analyses were performed using
an analysis of covariance (ANCOVA) test to investigate
whether the effect of the intervention on DCS at 1 month
differed according to the following: gender; age (<65
versus >65); years since first CVD event (<1 versus >1
years); educational level (low, medium or high);26 low
versus high patient activation (low a PAM-13 level of 1-2
and high a PAM-13 level of 3—4 based on a conversion
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Table 1 Baseline characteristics

Control-group iAR-group iLE-group
n=101 n=101 n=101
Age 66 (59-70) 66 (58-71) 64 (59-71)
Gender (male) 86% 82% 85%
More than one CVD location 11% 10% 10%
Current smoker 17% 16% 9%
Years clinically manifest CVD 0 (0-10) 0 (0-10) 3 (0-10)
Diabetes mellitus 14% 27% 23%
LDL-cholesterol (mmol/L) 2.0 (1.7-2.4) 2.0 (1.6-2.4) 2.0 (1.6-2.5)
LDL-cholesterol>1.8 mmol/L 65% 67% 60%
Already on maximum statin therapy 1.3% 1.0% 1.0%
Creatinin (umol/L) 84 (78-93) 83 (75-96) 85 (75-94)
Systolic blood pressure (mm Hg) 131 (121-142) 131 (121-143) 129 (122-142)
Number of medications per day 5 (4-6) 6 (4-9) 6 (4-8)
Disutility 61 (9-97) 61 (5-97) 61 (9-97)
Adequate health literacy 83% 83% 81%

Data are reported as mean+SD, median (IQR) or (%). CVD locations defined as coronary artery disease, peripheral artery disease or
abdominal aortic aneurysm in addition to cerebrovascular disease. Health literacy was based on the Newest Vital Sign score in the baseline
questionnaire.?® Disutility is months required to offset inconvenience of daily pill-taking of an idealised medication.® Number of medications
excludes over the counter medications, (nasal) sprays and topical medications. Maximum therapy was atorvastatin 80 mg.

CVD, cardiovascular disease; iAR-group, 10-year risk; iLE-group, CVD-free life-expectancy; LDL, low-density lipoprotein.

of the 100-point PAM-13 score to a 4-point scale);* 7

health literacy categories based on the Dutch version of
the Newest Vital Sign (NVS)® and disutility defined as
the minimum gain in life-expectancy desired to offset the
inconvenience of taking a lifelong, hypothetical, ideal-
ised daily tablet.® The study was not powered to detect
any subgroup differences. A Bonferroni correction corre-
sponding to the 21 secondary outcome analyses was
applied; the new p-value for statistical significance was
0.002.

Sensitivity analyses

Sensitivity analyses were performed to account for
possible differences in baseline characteristics for missing
outcomes between trial arms by conducting an ANCOVA
with gender, age, smoking status, diabetes status, LDL-
cholesterol (mmol/L), creatinine (umol/L), disutility
score, NVS health literacy and number of medications
used daily.

RESULTS

Participant flow

Between March 2017 and August 2018, 303 participants
were enrolled. Baseline characteristics are shown in
table 1 and the flow of participants throughout the trial in
figure 1. The primary outcome was collected in 260 partic-
ipants (86%) (control=83, iAR group=87, iLE group=90).
Online supplemental table 1 displays characteristics for
those with and without the primary endpoint. At I month,
12% (n=10) of control, 8% (n=7) of iAR and 11% (n=9)

of iLE patients reported increasing their statin dose after
the intervention. Respective numbers for decreased statin
dose were 2% (n=2) in the control arm, 1% (n=1) in the
iAR arm and 3% (n=3) in the iLE arm.

DCS at one month

There was a significant difference between the groups
(ANOVA X2» p=0.002) with a median (25th-75th percen-
tile) DCS of 27 (20-43) for control arm, 22 (11-30) for
the iAR arm and 25 (10-31) for iLE arm. Subsequent
Wilcoxon-rank sum tests showed the difference between
the control and iAR arm (W=2707, p=0.001) and the
control and iLE arm (W=4219, p=0.021) to be significant.
The difference between iAR and iLE arms was not signif-
icant (W=3317, p=0.208, figure 2). All groups showed a
DCS of around 25, the value associated with following
through with a decision.

Patient reported secondary outcomes

After 6 months, there was no longer a significant differ-
ence between the groups in DCS score (ANOVA y7
p=0.10) with a median (25th-75th percentile) DCS of 25
(16-38) for control arm, 22 (9-29) for the iAR arm and
25 (7-31) for iLE arm. All other secondary outcomes also
showed no intergroup differences (table 2).

Physician reported secondary outcomes

Physician-reported secondary outcomes are shown in
online supplemental table 2. Between randomisation and
6 months, 119 patients had their LDL-c values determined
(control n=51, iAR n=48, iLE=39), with no difference in
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SMART-cohort participants approached

for inclusion (n=432)

—

Patients not interested (n=48)

Participants included and screened for

eligibility (n=384)

Patients not eligible (n=81)
- No statin (n=42)
- No CVD (n=15)

- No baseline questionnaire returned
(n=14)

- Age <45 or >80 years (n=8)

- Active malignancy (n=2)

Approached patients screened for

Patients randomized to CVD-free life-

eligibility (n=303)
Patients randomized to control Patients randomized to 10-year risk
(n=101) (n=101)

Did not complete
primary endpoint
at one month
(n=18)

Completed primary endpoint at one

month (n=83) month (n=87)

Figure 1

median serum LDL-c levels found (median 1.9 mmol/L
in all groups) between study-arms. In total, 267 physicians
were approached after the inclusion of their first patient
of which 141 (53%) participated in the questionnaire.
Physicians viewed statin-medication as equally worthwhile
for patients in all study-arms. There was no difference of
opinion between how iAR and iLE formats could posi-
tively influence doctor—patient communication, consulta-
tion efficiency, and therapy-adherence.

100

{high canfiict)

1 oo

Analysis of Variance
p-value for trend
(=51, p =0.002")

[

75

Post hoc T-test
Control versus iAR
(W = 2707, p =0.001)
Control versus iLE
(W =4219, p=0.021%)
IAR versus iLE
(W = 3317, p = 0.208)

Decisional Conflict Scale
50

25

AR
(n=87)

{kow conflict)

iLE
(n=90)

Control
(n=83)

Figure 2 DCS at 1 month and Kruskal-Wallis analysis of
variance and pos-hoc Wilcoxon-rank sum t-test. Boxes
denote the median (25th-75th percentiles). DCS, Decisional
Conflict Scale; iAR-group, 10-year risk; iLE-group, CVD-free
life-expectancy.

Completed primary endpoint at one

years (n=101)

Withdrew prior to
intervention
(n=1)

Did not complete
primary endpoint at
one month
(n=10)

Did not complete
primary endpoint
at one month
(n=14)

Completed primary endpoint at one
month (n=90)

Participant flow during the trial. CVD, cardiovascular disease; SMART, Secondary Manifestations of ARTerial.

Subgroup analysis

No evidence of subgroup effects was found for sex
(pvalue for interaction=0.32), age (p=0.90), years since
first CVD-event (p=0.24), months gain in CVD-free life-
expectancy desired prior to taking an idealised medica-
tion daily (ie, disutility, p=0.54) and educational level
(p=0.09). An interaction was found for health literacy
(p=0.02). The median (25th-75th percentile) DCS scores
for all subgroups are shown in online supplemental
table 3, and a t-test for differences in each health literacy
group is shown in online supplemental figure 2. Across
health literacy categories, decisional conflict was lower
in the intervention arms than in the control arm, with
the largest differences found in people with a low health
literacy.

Sensitivity analyses

Online supplemental table 4 shows the sensitivity analyses
which corrected for baseline characteristics. After correc-
tion, none of the outcomes were significant.

DISCUSSION

Providing personalised estimates of the prognostic changes
associated with statin use in terms of 10-year CVD risk and
CVD-free life-years (compared with a control group) resulted
in lower decisional conflict after 1 month. After 6 months,
no differences were found. Likewise, no differences were
found in secondary outcomes, which included the degree
to which people perceived their CVD to be threatening, how
effective patients viewed their statin-medications, and LDI~c
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Table 2 Patient-reported secondary outcomes

Median (25th-75th percentile)

Control-group iAR-group iLE-group P value
DCS (6) 25 (16-38) 22 (9-29) 25 (7-31) p=0.10*
Brief-IPQ (1) 36 (26-42) 34 (28-44) 37 (30-42) p=0.68
Brief-1PQ (6) 34 (26-43) 35 (30-41) 37 (29-44) p=0.19
PAM (1) 60 (51-70) 58 (53-68) 63 (56-75) p=0.20
PAM (6) 64 (54-77) 63 (56-77) 63 (56-78) p=0.48
Perceived Statin Efficacy (1) 8 (7-9) 8 (7-9) 8 (7-9) p=0.92*
Perceived Statin Efficacy (6) 8 (7-9) 8 (7-9) 8 (7-9) p=0.98*
Understanding of therapy-effects (1) 88 (75-88) 88 (75-100) 88 (75-100) p=0.07*
Understanding of therapy-effects (6) 88 (75-100) 88 (75-100) 88 (63-100) p=0.60*
BMQ Adherence Risk Scale (1) 1(0-1) 1(0-1) 1(0-1) p=0.60"
BMQ Adherence Risk Scale (6) 1 (0-1) 1 (0-1) 1 (0-1) p=0.41*
SDMQ-9 (1); reported visiting GP (n) 44 (9-69); (46) 42 (18-62); (58) 58 (22-76); (55) p=0.40*
SDMQ-9 (6); reported visiting GP (n) 44 (24-73); (60) 48 (32-63); (49) 62 (22-84); (47) p=0.28*
RAND-36 Quality of life (6)
Physical functioning (70—85) 75 (60-85) (65—85) p=0.11*
Role limitations due to physical health 0 (70-85) 75 (60-85) 0 (65-85) p=0.57*
Role limitations due to emotional problems 100 (1 00-100) 100 (100-100) 100 ( 00-100) p=0.80*
Energy/fatigue 75 (65-80) 70 (60-80) 73 (55-80) p=0.20*
Emotional well-being 84 (73-92) 84 (72-92) 80 (72-88) p=0.11*
Social functioning 88 (75-88) 88 (63-88) 88 (75-88) p=0.49*
Pain 90 (78-100) 90 (68-100) 100 (78-100) p=0.93*
General health 70 (55-75) 60 (49-75) 65 (50-74) p=0.10*

Data are for 1 or 6 months. Bonferroni p-value for significance was 0.002.

*A non-parametric test was applied.

BMQ, Brief Medication Questionnaire; Brief-IPQ, Brief lliness Perception Questionnaire; DCS, Decisional Conflict Scale; PAM, Patient

Activation Measure; SDMQ-9, Shared Decision Making Questionnaire.

levels after 6 months. Although the actual benefit from CVD-
prevention is smaller than people initially report acceptable,
communicating this benefit resulted in lower decisional
conflict without many people discontinuing treatment.
However, the effect was small.

Many tools designed for decision-support report DCS
differences of 8-10 points immediately after an intervention
in favour of the decision-aid.” We measured the outcomes
after 1 month to provide time for patients to visit their physi-
cian. The already low decisional conflict in the control arm
possibly explains the relatively small absolute differences
found in this study (2-5 points). The loss of statistical signif-
icance at 6months is in line with previous studies investi-
gating the long-term effects of decision-support tools for
statin-medications which show that positive results of such
interventions fade over time.”

The use of patient communication-aids is known to make
people feel better informed and help them form accurate
opinions of benefit-harm ratios.” * A number of studies
have examined the effect of providing estimations of hypo-
thetical or generalised therapy-benefit to patients with clin-
ically manifest CVD." *'** One study examined the effect

of providing primary care patients without any prior statin-
exposure with the approximated personalised effect of
statin-medications.'” Receiving the predictions in the form
of absolute risk reduction estimates resulted in a greater
likelihood to redeem statin-medications compared with
prolongation of life. However, no differences were found
in patient satisfaction and decision confidence. A possible
explanation for this discrepancy between literature and
our study could be that patients already using medication
may respond differently to personalised estimations than
patients initiating a new medication. As opposed to first-time
statin-users, all patients in our study already used statins,
and would know if they have experienced sside-effects. Will-
ingness to use a new therapy may be more sensitive to the
perceived side-effects than the perceived benefits.”* Simi-
larly, worry about side-effects is a stronger determinant of
intentional non-adherence than belief in the effectiveness of
statin-medications.”

Similar to our study, previous literature shows that patients
often overestimate the relative effects of medication and
desire a greater absolute therapy-benefit than clinically
feasible.” ® Although the majority of patients in our study
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desired more benefit than clinically feasible (median disut-
ility score 61 months), statin discontinuation was minimal
and there was no evidence of subgroup effects based on
baseline disutility. Although physicians may also overesti-
mate the effects of preventive therapy,” there were no inter-
group differences in how physicians perceived the necessity
of statin-medications.

Strengths of this study include providing patients with
estimations of their actual causal therapy-effects, in contrast
to pre-existing decision aids which present participants
with either hypothetical or population-based effects. As
we assessed current statin users, we were able to provide
information on multiple treatment options. Systemati-
cally approaching cohort patients who were already due to
receive physical examinations minimised the risk of prefer-
entially selecting patients likely to respond to personalised
predictions. Moreover, it was possible to select a structured
and well-defined control group. The structured telephonic
consultations ensured that patients had each interventional
format explained in a similar fashion. Performance bias was
limited by hypothesis blinding. A number of study limitations
must also be highlighted. First, the control group of this clin-
ically stable cohort population has low decisional-conflict
and high belief in the effectivity of statin-medications. The
effects described here may thus be different in patients
who have pre-existing negative associations with statins due
to adverse effects, or who are considering a more intensive
strategy with additional medication such as blood pressure
reduction or antithrombotic treatment. Second, the person-
alised effects were not used directly during a clinical consul-
tation, but provided prior to any potential consultation
with a physician. The effects may therefore be different in
patients who are involved in a clinical consultation in which
statin initiation is discussed. Third, the loss to follow-up was
14% for the primary outcome. This is however lower than
other communication-trials involving follow-up question-
naires'® and baseline characteristics of missing and non-
missing individuals were relatively similar. Correction for
baseline health literacy, a characteristic which may have
differed between missing and non-missing individuals did
not level-off the effects. Fourth, self-reported measures may
be subject to recall and reporting biases, in particular for
questions relating to adherence. Fifth, a number of ques-
tionnaires were created specific for this study, and were thus
not externally validated.

A number of risk-prediction tools capable of estimating
treatment-effects for lipid-lowering, blood pressure-lowering
and antithrombotic medications are now readily available in
clinical practice for patients with and without CVD." Statins
are usually prescribed to patients with CVD during hospital
admission for the first CVD event. Outpatient decision-
making regarding statins in this population usually pertain to
continuing or altering the current statin dose. In the present
study, we aimed to examine a setting closely resembling
outpatient practice. However, only a small effect was found.
Therefore, future studies could focus on populations with
higher baseline decisional conflict such as patients experi-
encing adverse effects or considering intensifying preventive

treatment with additional medication such as blood-pressure
lowering or antithrombotic treatment.

In conclusion, providing statin users with clinically mani-
fest CVD with personalised estimations of treatment-effects,
both in terms of 10-year absolute risk and CVD-free life-
expectancy, resulted in small but significant decrease in deci-
sional conflict associated with statin use after 1 month. This
effect disappeared after 6 months of follow-up. The results
support the use of personalised predictions of therapy
benefit in clinical practice. Future studies may focus on deci-
sions associated with higher decisional conflict such as the
addition of more intensive preventive treatment options on
top of standard treatment.
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