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Decisions on statin therapy by patients’
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Abstract

Background: Guidelines for primary prevention of cardiovascular disease provide little guidance on how patients’
preferences should be taken into account. We wanted to explore whether general practitioners (GPs) are sensitive
to patient preferences regarding survival gains from statin therapy.

Methods: In a cross sectional, online survey 3,270 Norwegian GPs were presented with a 55 year old patient with
an unfavourable cardiovascular risk profile. He expressed preferences for statin therapy by indicating a minimum
survival gain that would be considered a substantial benefit. This survival gain varied across six versions of the
vignette: 8, 4 and 2 years, and 12, 6 and 3 months, respectively. Participants were randomly allocated to one
version only. We asked whether the GPs would recommend the patient to take a statin. Subsequently we asked
the GPs to estimate the average survival gain of life long simvastatin therapy for patients with a similar risk profile.

Results: We received 1,296 responses (40 %). Across levels of survival gains (8 years to 3 months) the proportion of
GPs recommending statin therapy did not vary significantly (OR per level 1.07, 95 % CI 0.99 to 1.16). The GP’s own
estimate of survival gain was a statistically significant predictor of recommending therapy (OR per year adjusted for
the GPs’ age, sex, speciality attainment and number of patients listed 3.07, CI 2.55 to 3.69).

Conclusion: GPs were insensitive to patient preferences regarding survival gain when recommending statin
therapy. The GPs' recommendations were strongly associated with their own estimates of survival gain.

Background
Shared decision making is recommended when treat-
ments have benefits and harms that people value differ-
ently [1]. Arguably the decision to initiate statin therapy
for primary prevention of cardiovascular disease is a
preference sensitive decision [2]. Benefits in terms of
gains in quality and length of life in the long run must
be weighed against potential harms such as side effects
and disease labelling in the present. To facilitate shared
decision making, conversations between doctors and pa-
tients should clarify the benefits and risks involved as
well as patients’ values and preferences [3].
Informing patients about benefits of risk reducing drug

therapies is not a trivial task. Studies of lay peoples’
hypothetical decisions suggest that they may find it

difficult to evaluate traditional effect measures such as
relative risk reduction [4] and number needed to treat
[5, 6]. Alternatively, benefits can be explained in terms
of gains in life expectancy or postponement of adverse
events [7], and such effect measures may be easier to
evaluate [8, 9]. More recently it has been shown that pa-
tients were less likely to redeem statin prescriptions when
informed about the benefits in terms of survival gains ra-
ther than absolute risk reduction [10]. Others have shown
that many physicians overestimate survival gains from sta-
tin therapy, and those physicians were more likely to rec-
ommend such therapy [11, 12].
Guidelines for primary prevention of cardiovascular

disease provide tools for risk calculation and decision
thresholds for preventive drug therapy [13], but there is
not much guidance about how patients’ values and pref-
erences should be taken into account. We wanted to ex-
plore whether general practitioners (GPs) are sensitive
to the patients’ preferences when considering statin
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therapy. Specifically, we tested the hypothesis that the
proportion of GPs recommending such therapy would
vary by the survival gain a hypothetical patient would re-
quire for the therapy to be considered worthwhile.

Methods
Participants
In December 2009 3,270 GPs registered with the Norwe-
gian Medical Association were sent an e-mail asking
them to participate in an online survey. We aimed to in-
clude all GPs in Norway at the time (n = 4,049, Table 1),
but a random sample of GPs, who were invited to another
survey taking place at the same time, were excluded. Thus
a random sample comprising 81 % of all Norwegian GPs
were invited. The online questionnaire was administered
by the Institute for Studies of the Medical Profession, a
small independent research unit hosted by the Norwegian
Medical Association. Return of the questionnaire was con-
sidered as consent to participate in the study.

Procedure
The questionnaire presented Mr. Hansen, a physically
fit, non-smoking male aged 55 who consulted his GP for
measurement of blood pressure and cholesterol because
his father had suffered a heart attack at age 52. Mr.
Hansen had no symptoms, but elevated blood pressure
(160/90 mmHg) and total cholesterol (7.5 mmol/liter).
He received dietary advice, but after three months his
risk profile was virtually unchanged (Fig. 1) with a ten year
absolute risk of cardiovascular death estimated at 7 – 10
in 100 patients. According to current Norwegian guide-
lines statin therapy is indicated in this situation, but there
was no reference to the guidelines in the scenario. At the
end of the scenario Mr. Hansen stated that he was
happy with his life and wanted it to last as long as pos-
sible. He would prefer achieving this through exercise
and reasonably healthy diet, but would consider drug
therapy if the benefit was substantial. Finally we

quantified the survival gain that the patient regarded as
substantial. We had six versions of the scenario, where
this survival gain was set at 3, 6 and 12 months and 2, 4
and 8 years, respectively. The GPs were randomly allo-
cated to one scenario only. We asked the GPs whether
they would recommend statin therapy for Mr. Hansen.
Possible response options were “certainly”, “probably”,
“probably not” and “certainly not”. Subsequently they were
asked to estimate the average survival gain of life long sim-
vastatin therapy for patients like Mr. Hansen. Possible re-
sponse categories were <12, 12, 18, 24, 30, 36, 42, 48 and
>48 months, respectively. Due to the low number of re-
spondents in some of the categories we collapsed these
into five groups in the analysis (<12 months, 12 or 18, 24
or 30, 36 or 42 and 48 or more months, respectively).
For other study purposes the questionnaire had ques-
tions about what professional activities the GPs consid-
ered meaningful and preferences for practice
organisation and remuneration (presented elsewhere,
[14, 15]).

Outcome measures
Our primary hypothesis was that more GPs would rec-
ommend statin therapy when the survival gain that Mr.
Hansen required was shorter. Consequently, the propor-
tion of GPs recommending statin therapy was our pri-
mary outcome measure. Although the survey provided
the GPs with a 4 graded response, we dichotomized this
variable when we analyzed the survey data so that “cer-
tainly” and “probably” were counted as “yes”, whereas
“probably not” and “certainly not” were counted as ”no”.
Analysis of this variable as a 4-point response instead of
as a dichotomous response yielded similar results, but
for ease of understanding, we present the results with
the responses grouped as described. We also tested
whether recommending statin therapy was associated
with the GPs’ estimate of survival gain for patients like
Mr. Hansen. For this analysis we included age, sex,

Table 1 Respondent characteristics among general practitioners randomised to six versions (A-F)a of a vignette portraying a patient
with an unfavourable cardiovascular risk profile

Group Mean age Proportion female Mean # of patients listed Specialty attainment

A 47 84/236 (36 %) 1222 149/237 (63 %)

B 48 77/211 (37 %) 1188 150/214 (70 %)

C 47 64/203 (32 %) 1242 138/203 (68 %)

D 48 85/225 (38 %) 1216 156/226 (69 %)

E 47 81/220 (37 %) 1175 139/220 (63 %)

F 47 78/208 (38 %) 1213 130/208 (63 %)

All Norwegian GPs n = 4,049b 49c 35%c 1182c 55%d

aThe vignettes differed with respect to the survival gain the patient would require to consider simvastatin therapy worthwhile (A: 3 months, B: 6 months, C:
12 months, D: 2 years, E: 4 years, F: 8 years)
bStatistics Norway (http://www.ssb.no accessed 24th of March 2011)
chttps://helsedirektoratet.no/Documents/Statistikk%20og%20analyse/Fastlegestatistikk/Fastlegestatistikk%20hovedtallsrapport-2010.pdf
dhttp://www.legeforeningen.no/id/18 14.04.2011
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speciality attainment and number of patients listed as
potential confounders.

Statistical analysis
We used logistic regression analyses to test for linear
trend across response options. Power calculation was
not performed as we aimed for a large sample for other
study purposes. SPSS (19.0) was used for data analysis.
In Norway studies like ours do not require evaluation by
an ethical research committee, but the study was approved
by the Norwegian Social Science Data Services, which is
the privacy ombudsman for all Norwegian universities as
well as the Institute for Studies of the Medical Profession
of the Norwegian Medical Association.

Results
Study sample
Of the 3,270 GPs invited 1,308 returned the online ques-
tionnaire, and 1,296 provided a recommendation regarding
statin therapy for Mr Hansen (response rate 40 %). The
respondents were fairly representative of Norwegian GPs
with respect to age (mean 47 years, 95 % CI 46 to 48), sex
(36 % females, CI 33 to 39) and number of patients listed
(mean 1209, CI 1189 to 1229), although the total popula-
tion of Norwegian GPs was slightly older (mean 49 years)
and has slightly fewer patients listed (mean 1182, see
Table 1). The proportion with specialty attainment was

somewhat higher among the respondents (66 %, CI 63
to 68) than among Norwegian GPs in general (55 %).

Responses to the scenarios
Across the six levels of survival gains that Mr. Hansen
required to regard the benefit as worthwhile (8 years to
3 months), the proportions of GPs recommending statin
therapy varied from 76 % to 87 %. A test for linear trend
across the levels was not statistically significant (OR per level
1.07, CI 0.99 to 1.16, Table 2). The average survival gain of
simvastatin therapy for patients like Mr Smith was correctly
estimated at <12 months by 25 % of the GPs. About half of
these GPs recommended statin therapy for Mr Hansen,
compared to more than 80 % of GPs who thought the aver-
age survival gain was 12 months or more (Table 2). In logis-
tic regression analysis the GP’s estimate of survival gain was
a statistically significant predictor of recommending statin
therapy for Mr Hansen. The OR adjusted for the GPs’ age,
sex, speciality attainment, and number of patients listed, was
3.07 (CI 2.55 to 3.69) per year (Table 2). There were no
statistically significant associations between recommending
statin therapy and age, sex, specialty attainment and number
of patients listed, respectively (data not shown).

Discussion
Summary
We observed that when considering statin therapy GPs
were insensitive to a hypothetical patient’s preferences in

Fig. 1 Risk profile of Mr. Hansen – a hypothetical 55 year old patient with a family history of premature coronary heart disease
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terms of the survival gain required to make therapy
worthwhile. The GPs’ recommendations were strongly
associated with their own estimates of average survival
gain for such patients, and the majority of GPs overesti-
mated the survival gain.

Strengths and limitations
The main strengths of this study are the large and fairly
representative sample of Norwegian GPs and the rando-
mised design. Although our response rate was modest
(40 %), it is comparable to other online surveys of busy
clinicians [16]. However, there are several limitations.
First, this was a study of hypothetical as opposed to real
life recommendations. Whether vignette studies like
ours may be representative of real life practice has been
a long standing concern [17], although there are some
studies in support of their validity [18–21]. Second, each
GP was presented with only one scenario. Offering more
scenarios could have reminded the GPs that patients
differ, and perhaps increased their sensitivity to patient
preferences. Third, the vignette did probably not capture
all that matters when GPs and patients consider statin
therapy for primary prevention. For example, in addition
to gains in life expectancy, delay in onset of symptoms
may also be important. Others have shown that personal
experience with cardiovascular disease may be as import-
ant as medication effectiveness, and that possible side ef-
fects, general dislike of taking medication and preferences

for life style changes may be important reasons to decline
preventive drug therapies [22]. Furthermore it is prob-
ably unusual for patients to state preferences in terms
survival gains, and GPs may not be familiar with this
benefit measure.

Comparison with existing literature
In a previous study Lytsy and co-workers [12] also ob-
served that GPs tended to overestimate the survival gain
of statin therapy, and that those who did were more
likely to recommend therapy. Our study adds to this evi-
dence by introducing patient preferences in the study.
Surveys of lay people suggest that when risk reduction is
explained in terms of survival gain it may be easier to
evaluate compared to traditional measures for risk reduc-
tions [8, 9]. Also, both a survey [23] and a randomised
clinical trial suggest that the amount of survival gain from
statin therapy matters to patients [10]. Although such ef-
fect measures are perhaps not much used in clinical prac-
tice yet, tables of gains in life expectancy tailored to
individual risk profiles have been published [7, 24].

Implications for practice and research
Our study suggests that the GPs’ own perceptions of
benefit get more weight than patient preferences when
considering statin therapy for primary prevention. Al-
though potentially in conflict with the practice of shared
decision making, this is not necessarily wrong. If, how-
ever, these recommendations are based on inflated per-
ceptions of benefit, it would raise some concern. It is
noteworthy that although current Norwegian guidelines
recommend statin therapy for patients like Mr. Hansen,
GPs who correctly estimated the survival gain at less
than 12 months [7, 24] were less likely to comply with the
guidelines. Future studies could explore whether GPs are
sensitive to the patients’ assessment of treatment effective-
ness when expressed in terms of more traditional effect
measures such as absolute or relative risk reduction, or in
terms of qualitative statements such as “this treatment
effect is good (or bad)”. Besides varying preferences for
treatment effectiveness, patients may differ with respect to
preferences regarding risk of side effects [22, 25], taking
pills [22], desire to participate in decision making [25],
and also with respect to the social context in which deci-
sions are made [26]. Further insight into whether and how
GPs take the patient perspective [26] into account when
considering statin therapy could be important to under-
stand enablers and barriers for shared decision making in
this area.

Conclusion
Our findings suggest that GPs may be insensitive to pa-
tient preferences regarding survival gain when recom-
mending statin therapy. On the other hand the GPs'

Table 2 Proportion of GPs recommending simvastatin therapy
by patients’ required survival gain to make therapy worthwhile,
and physicians’ perception of survival gain

Variable Proportion (%) Odds ratio for
trend (95 % CI)

Patient’s required survival
gain

1.07 (0.99 to 1.16)a

8 years 170/205 (83)

4 years 167/219 (76)

2 years 173/222 (78)

12 months 165/203 (81)

6 months 168/213 (79)

3 months 204/234 (87)

Physician’s perception of
survival gain

3.07 (2.55 to 3.69)b

<12 months 166/328 (51)

12 or 18 months 260/317 (82)

24 or 30 months 211/228 (93)

36 or 42 months 117/122 (96)

48 months or more 269/275 (98)
an = 1,296
bAdjusted for the GPs’ age, sex, specialty attainment and number of patients
listed. n = 1,217 due to missing responses
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own estimates of survival gain were strongly associated
with their recommendations.

Abbreviations
CI: Confidence interval; GP: General practitioner; OR: Odds ratio;
SPSS: Statistical package for the social sciences.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
PAH designed the study, did the statistical analyses and drafted the
manuscript. OGA was responsible for data collection and participated in
critical revision of the manuscript. ISK assisted with design and critical
revision of the manuscript. All authors read and approved the final
manuscript.

Acknowledgements
The costs of data collection were covered by a grant from the Norwegian
Research Council. The funding source had no role in the design, collection,
analysis, or interpretation of data; in the writing of the manuscript; or in the
decision to submit the manuscript for publication.

Author details
1Department of Community Medicine, UiT - The Arctic University of Norway,
P.o. box 6050 Langnes N-9037 Tromsø, Norway. 2LEFO - Institute for Studies
of the Medical Profession, The Norwegian Medical Association, P. box 1152
Sentrum, N-0107 Oslo, Norway. 3Department of Health Management and
Health Economics, Institute of Health and Society, University of Oslo, P. box
1089 Blindern, N-0318 Oslo, Norway.

Received: 18 November 2014 Accepted: 29 May 2015

References
1. Elwyn G, Frosch D, Rollnick S. Dual equipoise shared decision making:

definitions for decision and behaviour support interventions. Implement Sci.
2009;4:75.

2. Carling CL, Kristoffersen DT, Flottorp S, Fretheim A, Oxman AD,
Schünemann HJ, et al. The effect of alternative summary statistics for
communicating risk reduction on decisions about taking statins: a
randomized trial. PLoS Med. 2009;6, e1000134.

3. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et
al. Shared decision making: a model for clinical practice. J Gen Intern Med.
2012;27:1361–7.

4. Sorensen L, Gyrd-Hansen D, Kristiansen IS, Nexøe J, Nielsen JB. Laypersons’
understanding of relative risk reductions: randomised cross-sectional study.
BMC Med Inform Decis Mak. 2008;8:31.

5. Sheridan SL, Pignone MP, Lewis CL. A randomized comparison of patients’
understanding of number needed to treat and other common risk
reduction formats. J Gen Intern Med. 2003;18:884–92.

6. Halvorsen PA, Kristiansen IS. Decisions on drug therapies by numbers
needed to treat: a randomized trial. Arch Intern Med. 2005;165:1140–6.

7. Støvring H, Harmsen CG, Wisløff T, Jarbøl DE, Nexøe J, Nielsen JB, et al. A
competing risk approach for the European Heart SCORE model based on
cause-specific and all-cause mortality. Eur J Prev Cardiol. 2013;20:827–36.

8. Christensen PM, Brosen K, Brixen K, Andersen M, Kristiansen IS. A
randomized trial of laypersons’ perception of the benefit of osteoporosis
therapy: number needed to treat versus postponement of hip fracture.
Clin Ther. 2003;25:2575–85.

9. Dahl R, Gyrd-Hansen D, Kristiansen IS, Nexøe J, Bo NJ. Can postponement of
an adverse outcome be used to present risk reductions to a lay audience?
A population survey. BMC Med Inform Decis Mak. 2007;7:8.

10. Harmsen CG, Kristiansen IS, Larsen PV, Nexøe J, Støvring H, Gyrd-Hansen D,
et al. Communicating risk using absolute risk reduction or prolongation of
life formats: cluster-randomised trial in general practice. Br J Gen Pract.
2014;64:e199–207.

11. Sapre N, Mann S, Elley CR. Doctors’ perceptions of the prognostic benefit of
statins in patients who have had myocardial infarction. Intern Med J.
2009;39:277–82.

12. Lytsy P, Burell G, Westerling R. How do prescribing doctors anticipate the
effect of statins? J Eval Clin Pract. 2011;17:420–8.

13. Perk J, De Backer G, Gohlke H, Graham I, Reiner Z, Verschuren M, et al.
European Guidelines on cardiovascular disease prevention in clinical
practice (version 2012). The fifth joint task force of the European society of
cardiology and other societies on cardiovascular disease prevention in
clinical practice. Eur Heart J. 2012;33:1635–701.

14. Halvorsen PA, Steinert S, Aaraas IJ. Remuneration and organization in
general practice: do GPs prefer private practice or salaried positions? Scand
J Prim Health Care. 2012;30:229–33.

15. Halvorsen PA, Edwards A, Aaraas IJ, Aasland OG, Kristiansen IS. What
professional activities do general practitioners find most meaningful?
Cross sectional survey of Norwegian general practitioners. BMC Fam Pract.
2013;14:41.

16. Flanigan TS, Mcfarlane E, Cook S. Conducting survey research among
physicians and other medical professionals – a review of current literature
importance of high response rates. New Orelans, LA: American Statistical
Association Proceedings of the Survey Research Methods Section;
2008. p. 4136–47.21.

17. Shah R, Edgar DF, Evans BJ. A comparison of standardised patients, record
abstraction and clinical vignettes for the purpose of measuring clinical
practice. Ophthalmic Physiol Opt. 2010;30:209–24.

18. Mohan D, Fischhoff B, Farris C, Switzer GE, Rosengart MR, Yealy DM, et al.
Validating a vignette-based instrument to study physician decision making
in trauma triage. Med Decis Making. 2014;34:242–52.

19. Peabody JW, Luck J, Glassman P, Jain S, Hansen J, Spell M, et al. Measuring
the quality of physician practice by using clinical vignettes: a prospective
validation study. Ann Intern Med. 2004;141:771–80.

20. Peabody JW, Luck J, Glassman P, Dresselhaus TR, Lee M. Comparison of
vignettes, standardized patients, and chart abstraction. JAMA. 2000;283:1715.

21. Lucet JC, Nicolas-Chanoine MH, Lefort A, Roy C, Diamantis S, Papy E, et al.
Do case vignettes accurately reflect antibiotic prescription? Infect Control
Hosp Epidemiol. 2011;32:1003–9.

22. Harmsen CG, Støvring H, Jarbøl DE, Nexøe J, Gyrd-Hansen D, Nielsen JB, et
al. Medication effectiveness may not be the major reason for accepting car-
diovascular preventive medication: a population-based survey. BMC Med In-
form Decis Mak. 2012;12:89.

23. Trewby PN, Reddy AV, Trewby CS, Ashton VJ, Brennan G, Inglis J. Are
preventive drugs preventive enough? A study of patients’ expectation of
benefit from preventive drugs. Clin Med. 2002;2:527–33.

24. Ferket BS, van Kempen BJ, Heeringa J, Spronk S, Fleischmann KE, Nijhuis RL,
et al. Personalized prediction of lifetime benefits with statin therapy
for asymptomatic individuals: a modeling study. PLoS Med.
2012;9(12), e1001361.

25. Müller-Engelmann M, Donner-Banzhoff N, Keller H, Rosinger L, Sauer C,
Rehfeldt K, et al. When decisions should be shared: a study of social norms
in medical decision making using a factorial survey approach. Med Decis
Making. 2013;33(1):37–47.

26. Fraenkel L, McGraw S. Participation in medical decision making: the
patients' perspective. Med Decis Making. 2007;27:533–8.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Halvorsen et al. BMC Family Practice  (2015) 16:79 Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Participants
	Procedure
	Outcome measures
	Statistical analysis

	Results
	Study sample
	Responses to the scenarios

	Discussion
	Summary
	Strengths and limitations
	Comparison with existing literature
	Implications for practice and research

	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



