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ABSTRACT  21 

Objective: Expressing therapy-benefit from a lifetime perspective, instead of only a 10-year perspective, 22 

is both more intuitive and of growing importance in doctor-patient communication. In cardiovascular 23 

disease (CVD) prevention, lifetime estimates are increasingly accessible via online decision-tools. 24 

However, it is unclear what gain in life-expectancy is considered meaningful by those who would use the 25 

estimates in clinical practice. We therefore quantified lifetime and 10-year benefit thresholds at which 26 

physicians and patients perceive statin and antihypertensive therapy as worthwhile, and compared the 27 

thresholds to clinically attainable benefit.  28 

Design: Cross-sectional study 29 

Settings: 1) continuing medical education conference in December 2016 for physicians 2) CVD 30 

information session in April 2017 for patients.  31 

Participants: 400 primary care physicians and 523 patients 32 

Outcome: Months gain of CVD-free life-expectancy at which lifelong statin therapy is perceived as 33 

worthwhile, and months gain at which 10-years of statin and antihypertensive therapy is perceived as 34 

worthwhile. Physicians were framed as users for lifelong and prescribers for 10-year therapy.  35 

Results: A wide range meaningful benefit was reported within each group. Meaningful lifetime statin 36 

benefit was 24 months (interquartile range, IQR 23–36) in physicians (as users) and 42 months (IQR 12–37 

42) in patients willing to consider therapy. Meaningful ten-year statin benefit was 12 months (IQR 10-12) 38 

for prescribing (physicians) and 14 months (IQR 10-14) for using (patients). Meaningful ten-year 39 

antihypertensive benefit was 12 months (IQR 8-12) for prescribing (physicians) and 14 months (IQR 10-40 

14) for using (patients). Females desired greater benefit than males. Age, CVD-status, and co-medication 41 

had minimal effect on outcomes.  42 

Conclusion: Both physicians and patients report a large variation in meaningful longevity-benefit. 43 

Moreover, desired benefit differs between physicians and patients and exceeds what is clinically 44 
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attainable. Clinicians should recognize these discrepancies when prescribing CVD-prevention and 45 

implement individualized medicine and shared decision-making to avoid one-size fits all standards.  46 

 47 

Strengths and Limitations of the Study:  48 

• We examined benefit thresholds of specific real-life (non-idealized) agents, thus incorporating 49 

pre-conceived notions about the costs, side-effects, and inconveniences of medication which are 50 

a daily part of clinical practice.  51 

• In contrast to previous studies, we surveyed a large sample of both physicians and actual 52 

patients in comparable settings.  53 

• The use of a multiple-choice voting system may have limited response variation.  54 

• Further research would be necessary to analyze how these perspectives would relate to actual 55 

use of medication by patients and prescription of medication by physicians.  56 

 57 

 58 

 59 

 60 
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INTRODUCTION 70 

Risk assessment integral to the prevention of cardiovascular disease (CVD). Accordingly, there is an 71 

increasing number of risk-scores available to aid in the identification of individuals with a high CVD-risk 72 

(e.g. Framingham, Systemic Coronary Risk Evaluation [SCORE], QRISK). (1, 2) Some scores estimate 73 

individualized prognosis not only in terms of absolute risk but in also in terms of life-expectancy free of 74 

CVD. The use of these lifetime estimations has been endorsed by prevention guidelines to facilitate 75 

doctor-patient communication and cultivate patient motivation.(3, 4) 76 

 77 

In addition to prognosis, some algorithms also estimate individual therapy-benefit from common 78 

preventive therapies such as lipid- and blood-pressure lowering medications. However, measures such 79 

as absolute risk reduction or number needed to treat are often difficult for patients to understand.(5) In 80 

contrast, gain in life-expectancy may facilitate patient understanding of preventive therapy.(6, 7) Tools to 81 

estimate lifetime therapy benefit are increasingly accessible to both doctors and patients via online 82 

calculators. One such decision-aid, the Joint British Societies for prevention of cardiovascular disease 83 

(JBS3) risk calculator, (8) has also been endorsed by international guidelines.(3) These decision-aids 84 

may further facilitate shared decision-making and doctor-patient communication, both of growing 85 

importance in clinical practice and policy,(9) despite evidence that physicians may be insensitive to 86 

patient preferences when recommending statin therapy.(10)  87 

 88 

Despite the guideline endorsed importance of lifetime estimates and an increased emphasis on doctor-89 

patient communication and shared decision-making, little research has investigated what lifetime therapy-90 

benefit is deemed by both patients and prescribers as sufficient to offset the inconveniences of specific 91 

CVD-pharmacotherapies. As lifetime estimates and decision-tools gain accessibility in clinical practice, it 92 

becomes more essential examine perceptions of meaningful therapy, and potential discrepancies 93 

between doctor- and patient perceptions. Previous studies have either focused on non-lifetime metrics in 94 

hypothetical risk scenarios(11, 12) or on idealized medications, (10, 13-16) which do not exist in clinical 95 

practice. Therefore, the study objective was to quantify perceptions on meaningful lifetime and 10-year 96 

benefit, defined as the gain in CVD-free life-expectancy above which physicians (as users and 97 
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prescribers) and patients consider statin and antihypertensive medication worthwhile. We also aimed to 98 

compare these thresholds to what is a clinically achievable benefit in the primary prevention. 99 

 100 

METHODS 101 

Setting and Participants  102 

Two separate settings, in which a large number of patients and physicians could be recruited and 103 

surveyed were chosen for this cross-sectional study. Primary care physicians were recruited and 104 

surveyed on the same day among attendees of the national Continuing Medical Education conference 105 

(Boerhaave “Progress and Practice”), in Leiden, The Netherlands (December 8
th
, 2016) targeted to 106 

primary prevention health-care providers. Of the survey respondents, only participants reporting 107 

themselves as primary care physicians were included in the analyses. Patients were recruited and 108 

surveyed during three separate plenary sessions at a one-day information conference targeted to primary 109 

and secondary CVD prevention patients at the University Medical Center Utrecht in the Netherlands (April 110 

8
th
, 2017). All surveyed patients were included in the analyses.  111 

Survey Preparation and Administration  112 

Both patient organizations and primary care physicians were involved in preparation of the study. The 113 

research question and study design evolved from a discussion session with a patient panel at 114 

PGOSupport conference, an independent nation-wide network for patient-organizations, held in 115 

Amstelveen, the Netherlands in April 2016. A pretest session involving fifty primary care physicians was 116 

conducted in October 2016 to review the research questions and proposed survey, and guide multiple-117 

choice answer options of the electronic (physician) or paper (patient) questionnaires ultimately used for 118 

data collection (Supplement A&B). The finalized surveys were subsequently administered at the 119 

respective sessions (Boerhaave and Utrecht). To ensure informed and comparable responses, an 120 

audience-appropriate 10-minute introduction on individual therapy-benefit was given prior to each 121 

session. At the start of each session, all participants were informed that a voluntary survey would be 122 

conducted and data collected and treated anonymously. The study was conducted in accordance with the 123 
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principles of the Declaration of Helsinki and prospectively granted exempt status by the Medical Ethics 124 

Committee of the University Medical Center Utrecht.  125 

Outcome Definition  126 

Lifetime benefit thresholds for physicians and patients were quantified as the gain in CVD-free life-127 

expectancy desired prior to considering or continuing personal statin therapy. Ten-year benefit thresholds 128 

were quantified as the gain in CVD-free life-expectancy desired for 10-years of both statin and 129 

antihypertensive medication use prior to considering or continuing prescription (physicians) or personal 130 

use (patients). Physicians were thus framed as users for lifetime thresholds and prescribers for 10-year 131 

thresholds.  132 

Comparison of Clinically Attainable and Meaningful Benefit Thresholds 133 

Meaningful benefit was compared to clinically attainable benefit using a variant of the European Society 134 

of Cardiology recommended Systematic Coronary Risk Evaluation (SCORE)-chart used in national 135 

primary prevention guidelines.(3, 17) For each of the 600 risk-factor combinations [age, systolic blood 136 

pressure (SBP), smoking status, sex, and total cholesterol] the JBS risk-calculator(18) was used to 137 

estimate the gain in CVD-free life-expectancy for statin and antihypertensive medications. Clinically 138 

attainable lipid-lowering was estimated with simvastatin 40 mg, a mid-potency statin commonly prescribed 139 

as initial therapy(19) which reduces LDL-c levels by 37% irrespective of baseline level.(20) Clinically 140 

attainable blood-pressure lowering was estimated with a single, initial antihypertensive medication, using 141 

the formula 9.1 mmHg + 0.10 mmHg * (current SBP-154 mmHg).(21) To estimate clinically attainable 142 

benefit for 10-years of medication use, gain in life-expectancy estimated by the calculator was divided by 143 

the life-expectancy estimated by the calculator. This estimated gain per 10-years of use was 144 

subsequently graphically juxtaposed against reported 10-year thresholds, expressed as months gain in 145 

CVD-free life-expectancy desired for 10 years of use prior to considering or continuing prescription 146 

(physicians) or personal use (patients). For clarity, values used for the calculations are provided in 147 

supplemental Table 1, and a calculation example is provided in supplement D(22-24). 148 

 149 
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Data Analysis 150 

Age was converted to numeric values. Thresholds in terms of minimal desired months gain were 151 

described using medians and interquartile ranges (IQR). Wilcoxon rank-sum and spearman correlations 152 

were used to analyze lifetime thresholds according to certain characteristics pre-defined to be potentially 153 

of influence on response: age, sex, use of either statin or antihypertensive medication (yes/no), and 154 

presence of CVD (yes/no). (25, 26) Paired-samples Wilcoxon signed-rank tests were used to assess 155 

response differences between 10-year statin and antihypertensive medication thresholds. Missing values 156 

were not imputed, and the number of participants in each analysis reported. Analyses were performed 157 

using R-Statistical Software, version 3.1.1.  158 

RESULTS 159 

Participants and Response  160 

Of the 455 physician survey respondents, the 400 participants reporting themselves as primary care 161 

physicians were included in the analyses. The participant characteristics of the included 400 primary care 162 

physicians and 523 patients are depicted in table 1. Physician sex and age distribution reflected the 163 

Dutch primary care physician population: 54% male and 46% female. Median age was 55 years (IQR 40-164 

60) in physicians and 69 years (IQR 63-74) in patients. Approximately half (54%, n=283) of patients 165 

reported clinical manifestations of CVD, defined as coronary heart disease (n=131, 25%), 166 

cerebrovascular disease (n=60, 11.5%), peripheral artery disease (n=24, 4.6%), or multiple CVD 167 

manifestations (n=65, 12.5%).  168 

Personal meaningful lifetime benefit  169 

Meaningful lifetime benefit is presented in figure 1. In total, 12.9% (n=51) of physicians considered the 170 

maximum gain (42 months) insufficient for personal use. The remaining physicians desired 24 months 171 

(IQR 23-36) gain. Age was not associated with physician thresholds (spearman rho -0.07, p=0.20). 172 

Physician responses differed by sex (rank-sum, p=0.003): males, 24 months (IQR 12-36); females 30 173 

months (IQR 24-36). In comparison, 20.0% (n=100) of patients considered the maximum gain (also 42 174 

months) insufficient. The remaining patients desired 42 months (IQR 12-42) gain. Older patients desired 175 
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marginally higher gain than younger patients (per year, spearman rho 0.10, p=0.04). Patient responses 176 

differed by sex (rank-sum, p=0.04): males, 36 months (IQR 6-42); females 42 months (IQR 24-42) 177 

(supplemental figures 1&2). Median threshold did not differ between patients on and off-therapy (rank-178 

sum, p=0.47), although more patients off-therapy (42.1%) than on-therapy (8.1%) considered the 179 

maximum gain of 42 months insufficient. Similarly, median threshold did not differ between patients with 180 

and without clinically manifest CVD (rank-sum, p=0.49), although more patients without CVD (24.5%) 181 

than with CVD (16.3%) considered the maximum gain insufficient (supplemental figures 3&4).  182 

Meaningful ten-year statin and antihypertensive thresholds 183 

Meaningful ten-year thresholds for statins are depicted in figure 2a. In total, 4.4% (n=17) of physicians 184 

considered the maximum gain (14 months for every 10 years of use) insufficient to prescribe statins. The 185 

median worthwhile gain for every 10 years of use was 12 months (IQR 10-12) for the remaining 186 

physicians. In comparison, 16.1% (n=80) of patients considered the maximum gain insufficient and the 187 

median ten-year threshold was 14 months (IQR 10-14). Meaningful ten-year thresholds for 188 

antihypertensive medication are depicted in figure 2b. Physician responses for statin and antihypertensive 189 

medication differed (paired signed-rank test, Z =3736, p<0.001). In total, 2.3% (n=9) of physicians 190 

considered the maximum gain (14 months for every 10 years of use) insufficient to prescribe 191 

antihypertensives, and the median worthwhile gain for every 10 years of use was 12 months (IQR 8-12). 192 

Patient responses did not differ for statin and antihypertensive medications (Z=1795, p=0.36).  193 

Comparison of Clinically Attainable and Meaningful Benefit Thresholds 194 

In figure 3, median reported thresholds for prescribing (physicians, 12 months for every 10 years of use) 195 

and using (patients, 14 months for every 10 years of use) statins are juxtaposed against what gain in life-196 

expectancy is clinically attainable with simvastatin 40mg for each risk-factor combination. Figure 4 197 

provides the same information for a single, daily, antihypertensive medication (physicians, 12 months for 198 

every 10 years of use) and patients (14 months for every 10 years of use).  199 

 200 

 201 
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DISCUSSION 202 

In this study, we quantified lifetime and 10-year benefit thresholds above which 400 physicians and 523 203 

patients perceive statin and antihypertensive medications as worthwhile. A high degree of variation in 204 

what was perceived as meaningful therapy was reported within both groups. Patients consistently desired 205 

a higher lifetime benefit for medication use than physicians. Physicians, but not patients, desired a slightly 206 

higher benefit for statin than for antihypertensive medication. In participants willing to use therapy, 207 

females desired a higher benefit from statins than their male counterparts. However, other characteristics 208 

such as age, use of either statin or antihypertensive medications, and presence of CVD had minimal or 209 

no influence on median reported thresholds. The majority of respondents reported desiring a gain in CVD-210 

free life expectancy above what is generally achievable with lifelong use of a single tablet in the primary 211 

prevention setting. 212 

To our knowledge, this is the first study examining medication-specific thresholds in both physicians and 213 

patients in terms of gain in life-expectancy. Previous studies have either focused on non-lifetime metrics 214 

in hypothetical risk scenarios,(11, 12)or idealized medications with negligible costs, side-effects, or follow-215 

up requirements.(10, 13-16) Even in these idealized situations, the benefit desired by patients is large, 216 

and often greater than the benefit desired by physicians. (11, 12, 25) For an idealized pill, the general 217 

public desires 6 months (IQR 1 – 36 months) gain in life-expectancy(15). Health care employees are 218 

willing to sacrifice 12.3 (±30) weeks of life to avoid taking a pill.(27) Isolated disutility of pill-taking is 219 

applicable in cost-effectiveness studies. However, it does not assess the real-life perceived costs, side-220 

effects, and other inconveniences of specific medications which are encountered in clinical practice. The 221 

considerably higher thresholds found in our study can be explained by the use of specific medications 222 

and not an idealized tablet.  223 

Patients view hypertension treatment as more necessary and effective than hyperlipidemia treatment.(28) 224 

However, patients in our study did not distinguish between statin and antihypertensive medications 225 

indicating that this discrepancy does not apply if therapy imparts identical benefit. Physicians however did 226 

desire greater benefit from statins than antihypertensive medications. Statin side-effects, but not 227 

necessarily antihypertensive side-effects, have received wide-spread attention over the previous 228 
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decades. Negative portrayal of statins in the media and academic press influences healthcare related 229 

behavior and coincides with a decrease in statin use in both primary and secondary prevention.(29) Many 230 

patients may attribute health issues to the use of statins. Myalgia frequency is approximately twice as 231 

high in patients on statins as on placebo in clinical trials. (30) However, this frequency is considerably 232 

higher in observational studies.(31) In clinical practice, physicians are confronted with observational 233 

frequencies. 234 

Compared to a risk-based treatment strategy, treatment based on meaningful therapy thresholds would 235 

produce a shift from mostly older individuals with a high 10-year risk, to a group of younger individuals 236 

with a low 10-year risk, but high lipid levels and high SBP. A previous study investigating eligibility based 237 

on an individualized benefit-based approach described a similar shift in eligibility seen in the present 238 

study. The earlier study based eligibility cut-offs a 10-year absolute risk reduction of ≥2.3%. (32) The cut-239 

off was not based on patient perceptions, but on the minimum statin benefit seen in primary prevention 240 

guidelines and resulted in a greater number of eligible patients (34%) compared to current practice (21%). 241 

Other studies have demonstrated that young individuals with high risk-factor levels (i.e. lipid and SBP) 242 

have the greatest net-positive lifetime benefit from CVD-prevention strategies, such as aspirin use(1) and 243 

renin-angiotensin system inhibition.(33) As older patients had a minimal but significantly higher benefit 244 

threshold than younger patients, such a shift is congruent with user views. This shift is also congruent 245 

with changing insights into the benefits of deprescription of the elderly population.(34)  246 

Lifetime based decision-tools have become more accessible in clinical practice to both doctors and 247 

physicians. It is therefore essential to address the high degree of variation in what is considered 248 

meaningful therapy in clinical practice. Choosing a single, uniform, benefit threshold for all patients to 249 

determine therapy eligibility may be too simplistic. Moreover, the discrepancy between perceived 250 

meaningful benefit and clinically attainable benefit should be addressed. Guidelines need not adapt 251 

eligibility thresholds based on views of meaningful therapy. However, the number of prevented CVD-252 

events is ultimately determined by physicians and patients making guideline-based decisions. 253 

Misperceptions about perceived CVD-risk are commonplace.(35) Likewise, it is conceivable that both 254 

physicians and patients overestimate realistic therapy-benefit and may require guidance as to what 255 
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longevity benefit may be realistically achieved. Such guidance could be easily incorporated into the same 256 

online decision-aids which are currently available.  257 

Certain strengths of this study should be highlighted. First, both parties of the shared decision-making 258 

process were informed and surveyed in comparable settings. Physicians were representative of the 259 

general practitioner population and both primary and secondary prevention patients were surveyed. As 260 

there was no evidence of difference in medians between patients with and without CVD, no stratification 261 

based on primary or secondary prevention was necessary. Secondly, the number of incomplete 262 

responses was low for both physicians (1.0-2.3%) and patients (4.4-5.1%), indicating that both groups 263 

were sufficiently informed to provide valid and reliable responses. Lastly, we examined benefit thresholds 264 

of specific real-life (non-idealized) agents, thus incorporating pre-conceived notions about the costs, side-265 

effects, and inconveniences of medication which are a daily part of clinical practice. Certain study 266 

limitations must also be acknowledged. First, we were restricted to a multiple-choice voting system, which 267 

may have limited response variation. However, the observed variation in our study remained large and 268 

multiple-choice options were based on responses from a pre-test session. Secondly, benefit-threshold 269 

associated with a single medication was surveyed. In practice, if LDL-c or SBP targets are not achieved, 270 

additional medication can be prescribed without necessarily increasing the number of tablets used daily. 271 

However, the value of the opinion-based benefit-thresholds are not altered by this limitation. Thirdly, 272 

patients were recruited at a one-day information conference on CVD-prevention, and may thus represent 273 

a population more interested in CVD-prevention than average. Lastly, further research would be 274 

necessary to analyze how these perspectives would relate to actual use of medication by patients and 275 

prescription of medication by physicians.  276 

 277 

In conclusion, both physicians and patients report a large variation in meaningful longevity-benefit. 278 

Moreover, desired benefit differed between patients and physicians and exceeded clinically attainable 279 

benefit. Clinicians should recognize these discrepancies when prescribing CVD-prevention and 280 

implement individualized medicine and shared decision-making, thereby avoiding one-size fits all 281 

standards.  282 
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Table 1 Baseline Characteristics  409 

 410 

 411 

 412 

 413 

 414 

 415 

 416 

 417 

 418 

 419 

 420 

 421 

 422 

Missing data for baseline characteristics is denoted as * (<1%) or † (between 8% and 10%); Clinically 423 

manifest cardiovascular disease (CVD) is defined as presence of one or more of the following: coronary 424 

heart disease, cerebrovascular disease, and peripheral artery disease. 425 

 426 

 427 

 428 

 429 

Primary Care Physicians  Patients 

n=400 n = 523 

Gender  

Male 195 (54%)
†
 263 (50%) 

Female 164 (46%) 260 (50%) 

Age  

 ≤ 34  31 (8%)
† 
 12 (2%) 

35-45  67 (18%) 15 (3%) 

46-52  63 (17%) 19 (4%) 

53-57 67 (18%) 21 (4%) 

58-62  89 (24%) 57 (11%) 

63-67  41 (11%) 110 (21%) 

68-72  6 (2%) 130 (25%) 

≥ 73 3 (1%) 159 (30%) 

Statin Use 

Yes - 298 (57%)
*
 

No - 166 (32%) 

Previously used  - 55 (11%) 

Unknown  - 4 (1%) 

Antihypertensive Use  

Yes - 301 (58%)
*
 

No - 187 (36%) 

Previously used  - 30 (6%) 

Unknown  - 4 (1%) 

Clinically Manifest CVD 

Yes - 283 (54%)* 

No - 238 (46%) 
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 430 

Figures Legends  431 

Figure 1 Legend:  432 

Months gain in CVD-free life-expectancy above which physicians and patients perceive lifelong statin 433 

therapy as worthwhile.  Missing responses was seen in 5 physicians (1%) and 23 patients (4.4%).  434 

Figure 2 a. and b. Legend:  435 

Months gain in CVD-free life-expectancy above which physicians (as prescribers) and patients (as users) 436 

consider a) statin and b) antihypertensive therapy worthwhile. Missing responses was seen in 5 437 

physicians (1%) and 26 patients (5.0%) for statin medication and 8 physicians (2%) and 27 patients 438 

(5.1%) for antihypertensive medication. 439 

Figure 3 Legend:  440 

Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 441 

therapy with simvastatin 40mg for the specific combination of age, sex, lipid-profile, blood-pressure and 442 

smoking status calculated with the JBS3 risk score. Orange blocks represent the CVD-free life-expectancy 443 

for which physicians considered prescribing (12 months gain for 10 years of use) and patients considered 444 

using a statin medication (14 months gain to 10 years of use).   445 

Figure 4 Legend:  446 

Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 447 

therapy with a single, blood-pressure lowering medication for the specific combination of age, sex, lipid-448 

profile, blood-pressure and smoking status calculated with the JBS3 risk score. Orange blocks represent 449 
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the CVD-free life-expectancy for which physicians considered prescribing (12 months gain for 10 years of 450 

use) and patients considered using a statin medication (14 months gain to 10 years of use).   451 
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Figure 1. Months gain in CVD-free life-expectancy above which physicians and patients perceive lifelong 
statin therapy as worthwhile.  Missing responses was seen in 5 physicians (1%) and 23 patients (4.4%).  
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Figure 2. Minimal gain in CVD-free life-expectancy to perceive a) statin and b) antihypertensive therapy as 
worthwhile. Missing responses was seen in 5 physicians (1%) and 26 patients (5.0%) for statin medication 

and 8 physician � �s (2%) and 27 patients (5.1%) for antihypertensive medication.   
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Figure 3. Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 
therapy with a single, blood-pressure lowering medication for the specific combination of age, sex, lipid-

profile, blood-pressure and smoking status calculated with the JBS3 risk score. Orange blocks represent the 

CVD-free life-expectancy for which physicians considered prescribing (12 months gain for 10 years of use) 
and patients considered using a statin medication (14 months gain to 10 years of use).    
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Figure 4. Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 
therapy with a single, blood-pressure lowering medication for the specific combination of age, sex, lipid-

profile, blood-pressure and smoking status calculated with the JBS3 risk score. Orange blocks represent the 

CVD-free life-expectancy for which physicians considered prescribing (12 months gain for 10 years of use) 
and patients considered using a statin medication (14 months gain to 10 years of use).    
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A) Physician Survey:   

The following survey was conducted on December 8th, 2016 at the Boerhaave Continuing Medical 

Education Conference.   

1. What is your current position?  

a. Family Physician 

b. Nursing home physician  

c. Physician for mentally impaired.  

d. Resident Family Medicine  

e. Nurse practitioner/ Nursing assistant  

f. Other  

*Note: Answers a, b, and c, are considered specialties in primary prevention in the Netherlands.   

2. What is your gender? 

a. Male  

b. Female  

3. What is your age?  

a. G�ïð 

b. 35-45 

c. 46-52 

d. 53-57 

e. 58-62 

f. 63-67 

g. 68-72 

h. Hóî 

Page 24 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

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
51
52
53
54
55
56
57
58
59
60



For peer review only

3 

 

4. Imagine you were considering starting (or continuing) a statin medication for yourself. What is 

the minimum gain in life-�Æ�����v�Ç�Á]�Z}µ��~v�Á������]}À���µo����]������^healthy life years_�

the medication must provide before you considered use worthwhile?    

a. ½ year (low threshold) 

b. 1 year  

c. 1 ½ year  

d. 2 year 

e. 2 ½ year 

f. 3 year 

g. 3 ½ year (high threshold) 

h. I would never want to use a statin Or only above these thresholds  

 

5. Imagine you were to gain 1 year of life-expectancy without (new) cardiovascular disease 

^healthy life years._�tZ���]���Z��maximum number of years you would personally consider using 

this statin to achieve this benefit?   

a. I would never want to use a statin; Or only above these thresholds 

b. 5 year (high threshold) 

c. 10 year 

d. 15 year 

e. 20 year 

f. 30 year 

g. 40 year 

h. 50 year (low threshold) 

 

6. What is the minimum gain in life-�Æ�����v�Ç�Á]�Z}µ��~v�Á������]}À���µo����]�����U�^healthy life 

Ç����_U necessary before you consider 10 years of statin therapy for a patient worthwhile?  
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a. 2 months  (low threshold) 

b. 4 months 

c. 6 months 

d. 8 months 

e. 10 months 

f. 12 months 

g. 14 months (high threshold) 

h. I would never consider statin prescription worthwhile.  Or only above these thresholds 

 

7. �v��ÁZ���Á�����v[����ol]vP���}µ������]v�U��µ����}µ���o}}�-pressure therapy?  

What is the minimum gain in life-expe���v�Ç�Á]�Z}µ��~v�Á������]}À���µo����]�����U�^healthy life 

Ç����_U necessary before you consider 10 years of blood-pressure therapy for a patient 

worthwhile?  

a. 2 months  (low threshold) 

b. 4 months 

c. 6 months 

d. 8 months 

e. 10 months 

f. 12 months 

g. 14 months (high threshold) 

h. I would never consider blood-pressure medication prescription worthwhile; Or only above 

these thresholds 

  

Page 26 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

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
51
52
53
54
55
56
57
58
59
60



For peer review only

5 

 

B) Patient Survey:  

The following patient survey was conducted on April 7th, 2017 at the University Medical Center 

Utrecht, the Netherlands.  

1. Do you use a statin?  

a. Yes 

b. No 

c. I have used statins, but stopped taking them  

d. /��}v[��lv}Á� 

2. Do you use an antihypertensive medication?  

a. Yes 

b. No 

c. I have used antihypertensive  medications, but stopped taking them  

d. /��}v[��lv}Á� 

3. What is your gender?  

a. Male  

b. Female  

4. What is your age?  

YYYYYYYYXÇ����� 

5. Please mark all the complications or medication procedures which you have had. You can also 

indicate if you have never had any one of these procedures.  

´�,����������l� 

´�^��}l�� 

´�Intermittent claudication (Peripheral artery disease) 

´�d/�� 
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´������v�U��vP]}�o���ÇU�}��}�Z���}�����]}v�}(��Z��Z����� 

´��v�}�����]}v�}(��Z�����}�]�������Ç�~major artery of the neck)  

´�/�Z�À��v�À���Z�� ANY of the above  

5. Imagine you were considering starting (or continuing) a statin medication. What in the minimum 

gain in life-�Æ�����v�Ç�Á]�Z}µ��~v�Á������]}À���µo����]������^healthy life years_��Z��u��]���]}v�

must provide before you considered use worthwhile?    

a. ½ year (low threshold) 

b. 1 year  

c. 1 ½ year  

d. 2 year 

e. 2 ½ year 

f. 3 year 

g. 3 ½ year (high threshold) 

h. I would never want to use a statin ; Or only above these thresholds 

6. Imagine you were to gain 1 year of life-expectancy without (new) cardiovascular disease 

^healthy life years._�tZ���]���Z��maximum number of years you would consider using the statin 

to achieve this benefit?   

a. I would never consider a statin worthwhile; Or only above these thresholds 

b. 5 years (high threshold) 

c. 10 years 

d. 15 years 

e. 20 years 

f. 30 years 

g. 40 years 

h. 50 years (low threshold) 
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7. What is the minimum gain in life-expectancy without (new) cardiovascular disease, 

^Z��o�ZÇ�o](��Ç����_U necessary before you consider 10 years of statin therapy 

worthwhile?  

 

a. 2 months  (low threshold) 

b. 4 months 

c. 6 months 

d. 8 months 

e. 10 months 

f. 12 months 

g. 14 months (high threshold) 

h. I would never consider a statin worthwhile; Or only above these thresholds 

 

8. �v��ÁZ���Á�����v[����ol]vP���}µ������]v�U��µ����}µ���o}}�-pressure therapy?  

What is the minimum gain in life-�Æ�����v�Ç�Á]�Z}µ��~v�Á������]}À���µo����]�����U�^healthy life 

Ç����_U necessary before you consider 10 years of blood-pressure therapy worthwhile?  

a. 2 months  (low threshold) 

b. 4 months 

c. 6 months 

d. 8 months 

e. 10 months 

f. 12 months 

g. 14 months (high threshold) 

h. I would never consider blood-pressure medication worthwhile ; Or only above these 

thresholds 
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C) Values Used for Calculations :  

Age and gender-specific medians (50th percentile) of high-density lipoprotein concentration  (HDL-c, 

mmol/l) and triglyceride concentration (TG, mmol/l), were used to calculate low-density lipoprotein 

concentration (LDL-c, mmol/l) (22-24). For each lipid-value depicted on the SCORE-based chart, 

corresponding low-density lipoprotein concentration (LDL-c) was calculated using the Friedewald 

formula and age and sex-specific medians of high density lipoprotein (HDL-c) and triglyceride 

concentrations. Age and gender-specific body-mass index (BMI, kg/m2) was used with Joint British 

Societies for prevention of cardiovascular disease (JBS3) risk calculator (18). Patients were assumed 

to have average socio-economic status and have no other comorbidities such as diabetes. Smokers 

used between 10 and 20 cigarettes per day.  

Supplemental Table 1:  Lipid levels used for calculation of therapy effects   

 Age  LDL-c, mmol/l HDL-c, mmol/l TG, mmol/l BMI, kg/m2 

Males 40-49 3.51  1.12   1.35 26.2 

 50-54 3.72 1.14 1.41 26.5 

 55-59 3.77 1.20 1.29  26.5 

 60-64 3.72 1.27 1.22 26.8 

 65-69 3.80 1.27 1.19 26.8 

 > 70 3.69 1.25 5.56 26.2 

Females   40-49 3.17 1.46 0.75 24.7 

 50-54 3.50 1.61 1.13 25.7 

 55-59 3.77 1.56 1.22 25.7 

 60-64 3.84 1.59 1.16 26.4 

 65-69 3.93 1.61 1.30 26.4 

 > 70 3.82 1.56 1.21 26.4 

Legend: Abbreviations LDL-c = low-density lipoprotein cholesterol; HDL-c = High density lipoprotein 

cholesterol; TC= Total cholesterol; TG = Triglycerides; BMI = Body-Mass Index   
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D) Example Calculation:  

A male patient, medical history negative for diabetes, 40 years of age, BMI of 26.2 kg/m2, systolic 

blood-pressure 140 mmHg, and a total cholesterol / HDL ratio of 7. The 50th percentile values for 

HDL-c is 1.12 mmol/L and TG is 1.35 mmol/L.(1)  

Calculation LDL-c:  

Baseline LDL-c  

= Total cholesterol t median HDL t median triglyceride / 2.17  

= Ratio x median HDL t median HDL t median triglyceride / 2.17   

= 7 x 1.12 t 1.12 t 1.35/2.17  

= 6.098 mmol/L  

The effects of simvastatin 40 mg was calculated as follows:  

LDL-c new  

= LDL-c old * (1 - percent reduction)  

= 6.098 mmol/L * 0.63   

= 3.842 mmol/L 

Estimated attainable therapy-benefit in terms of gain in CVD-free life-years according to the JBS3 

Online calculator (18):  

Calculated life-expectancy off-treatment = 76 years  

Calculated gain in CVD-free life-expectancy = 2.5 years  

Remaining CVD-free life years on-treatment = (76 years + 2.5 years )-40 years = 38.5 years 

Gain per 10 years of use = (2.5 years gain / 38.5 years of use)*10  = 0.649 years = 7.8 months  
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E) Supplemental Figures:  

 

Supplemental Figure 1, Months gain in CVD-free life-expectancy required to consider personal use 

of statin therapy, stratified by sex in physicians  
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Legend: Months gain in CVD-free life-expectancy above which physicians perceive lifelong statin 

therapy as worthwhile, stratified by gender.  
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Supplemental Figure 2, Months gain in CVD-free life-expectancy required to consider personal use 

of statin therapy, stratified by sex in patients 
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Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 

therapy as worthwhile, stratified by gender.  
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Supplemental Figure 3. Months gain in CVD-free life-expectancy required to consider personal use 

of statin therapy in patients, stratified by medical history of CVD in patients 
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Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 

therapy as worthwhile, stratified by presence of CVD. 
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Supplemental Figure 4. Months gain in CVD-free life-expectancy required to consider personal use 

of statin therapy in patients, stratified by medication use in patients 
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Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 

therapy as worthwhile,  stratified by use of either statin or antihypertensive  medication. 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  

 Item 

No 
Recommendation 

 

Where?  

Title and abstract 1 (a) Indicate the study’s design with a commonly used 

term in the title or the abstract 

Both in title/abstract  

Page 1 & 2  

(b) Provide in the abstract an informative and balanced 

summary of what was done and what was found 

Structured abstract 

Page 2   

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported 

Introduction, page 4-5   

Objectives 3 State specific objectives, including any prespecified 

hypotheses 

End of introduction, 

page 4- 5  

Methods  

Study design 4 Present key elements of study design early in the paper Settings & participants 

Page 5   

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, follow-up, 

and data collection 

Settings & participants 

& Survey preparation 

and administration 

pages 5-6  

Participants 6 (a) Give the eligibility criteria, and the sources and 

methods of selection of participants 

Settings & participants 

Page 5  

Variables 7 Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

Settings & participants 

(5-6), Outcomes (page 

6) and data analysis 

(page 7)  

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and 

details of methods of assessment (measurement).  

 

Describe comparability of assessment methods if there is 

more than one group 

Survey preparation and 

administration 

Supplemental data a & 

C for surveys (pages 2-

7)  

 

Survey preparation and 

administration (page 5)   

Bias 9 Describe any efforts to address potential sources of bias Survey preparation and 

administration (page 5) 

Study size 10 Explain how the study size was arrived at Choice of setting  (page 

5) and after inclusion 

(page 7) 

Quantitative 

variables 

11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were 

chosen and why 

Data analysis (page 7)  

Statistical methods 12 (a) Describe all statistical methods, including those used 

to control for confounding 

Data analysis (page 7)  

(b) Describe any methods used to examine subgroups 

and interactions 

Data analysis (page 7)  

(c) Explain how missing data were addressed Data analysis (page 7)  

(d) If applicable, describe analytical methods taking n/a/  
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account of sampling strategy 

(e) Describe any sensitivity analyses n/a/  

Results  

Participants 13* (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined for 

eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

Participants and 

response (page 7)  

(b) Give reasons for non-participation at each stage Participants and 

response gives overview 

of number of individuals 

at each stage (page 7)  

(c) Consider use of a flow diagram Information adequately 

summarized in text  

Descriptive data 14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 

exposures and potential confounders 

Participants and 

response (page 7) and 

(baseline table, page 

18)  

(b) Indicate number of participants with missing data for 

each variable of interest 

Baseline table (page 16) 

and per analysis in 

results (figures 

1,&2a.b., figure 

legends, page 17)  

Outcome data 15* Report numbers of outcome events or summary measures Number of participants 

reported per analysis, 

see above for page 

numbers  

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision (eg, 

95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

Medians and 

interquartiles, results, 

page 7-8 

(b) Report category boundaries when continuous 

variables were categorized 

Survey in supplement, 

page 2  

(c) If relevant, consider translating estimates of relative 

risk into absolute risk for a meaningful time period 

n/a/  

Other analyses 17 Report other analyses done—eg analyses of subgroups 

and interactions, and sensitivity analyses 

Analysis per 

characteristic reported, 

Personal meaningful 

lifetime benefit, page 7-

8   

Discussion  

Key results 18 Summarise key results with reference to study objectives Principal findings, 

discussion page 9  

Limitations 19 Discuss limitations of the study, taking into account 

sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias 

Strengths and 

limitations, discussion 

(page 11) and strengths 

and limitations section 

on page 3  
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Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other relevant 

evidence 

Discussion(page 9-11)  

Generalisability 21 Discuss the generalisability (external validity) of the 

study results 

Discussion. Limitations 

unlikely to alter 

conclusion. Page 12 

Other information  

Funding 22 Give the source of funding and the role of the funders for 

the present study and, if applicable, for the original study 

on which the present article is based 

Reported, page 13 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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ABSTRACT  22 

Objective: Expressing therapy-benefit from a lifetime perspective, instead of only a 10-year perspective, 23 

is both more intuitive and of growing importance in doctor-patient communication. In cardiovascular 24 

disease (CVD) prevention, lifetime estimates are increasingly accessible via online decision-tools. 25 

However, it is unclear what gain in life-expectancy is considered meaningful by those who would use the 26 

estimates in clinical practice. We therefore quantified lifetime and 10-year benefit thresholds at which 27 

physicians and patients perceive statin and antihypertensive therapy as meaningful, and compared the 28 

thresholds to clinically attainable benefit.  29 

Design: Cross-sectional study 30 

Settings: 1) continuing medical education conference in December 2016 for primary care physicians 2) 31 

information session in April 2017 for patients  32 

Participants: 400 primary care physicians and 523 patients in the Netherlands 33 

Outcome: Months gain of CVD-free life-expectancy at which lifelong statin therapy is perceived as 34 

meaningful, and months gain at which 10-years of statin and antihypertensive therapy is perceived as 35 

meaningful. Physicians were framed as users for lifelong and prescribers for 10-year therapy.  36 

Results: Meaningful benefit was reported as median (interquartile range, IQR). Meaningful lifetime statin 37 

benefit was 24 months (IQR 23–36) in physicians (as users) and 42 months (IQR 12–42) in patients 38 

willing to consider therapy. Meaningful ten-year statin benefit was 12 months (IQR 10-12) for prescribing 39 

(physicians) and 14 months (IQR 10-14) for using (patients). Meaningful ten-year antihypertensive benefit 40 

was 12 months (IQR 8-12) for prescribing (physicians) and 14 months (IQR 10-14) for using (patients). 41 

Females desired greater benefit than males. Age, CVD-status, and co-medication had minimal effect on 42 

outcomes.  43 

Conclusion: Both physicians and patients report a large variation in meaningful longevity-benefit. 44 

Desired benefit differs between physicians and patients and exceeds what is clinically attainable. 45 

Clinicians should recognize these discrepancies when prescribing therapy and implement individualized 46 
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medicine and shared decision-making. Decision-tools could provide information on realistic therapy 47 

benefit. 48 

 49 

 50 

Strengths and Limitations of the Study:  51 

• We examined benefit thresholds of specific real-life (non-idealized) agents, thus incorporating 52 

pre-conceived notions about the costs, side-effects, and inconveniences of medication which are 53 

a daily part of clinical practice.  54 

• In contrast to previous studies, we surveyed a large sample of both physicians and actual 55 

patients in comparable settings.  56 

• The use of a multiple-choice voting system may have limited response variation.  57 

• Further research would be necessary to analyze how these perspectives would relate to actual 58 

use of medication by patients and prescription of medication by physicians.  59 

 60 

 61 

 62 

 63 

 64 

 65 

 66 

 67 

 68 

 69 

 70 

 71 
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INTRODUCTION 72 

Risk assessment integral to the prevention of cardiovascular disease (CVD). Accordingly, there is an 73 

increasing number of risk-scores available to aid in the identification of individuals with a high CVD-risk 74 

(e.g. Framingham, Systemic Coronary Risk Evaluation [SCORE], QRISK). 
1 2

 Some scores estimate 75 

individualized prognosis not only in terms of absolute risk but in also in terms of life-expectancy free of 76 

CVD. The use of these lifetime estimations has been endorsed by prevention guidelines to facilitate 77 

doctor-patient communication and cultivate patient motivation.
3 4

 78 

 79 

In addition to prognosis, some algorithms also estimate individual therapy-benefit from common therapies 80 

such as lipid- and blood-pressure lowering medications. However, measures such as absolute risk 81 

reduction or number needed to treat are often difficult for patients to understand.
5
 In contrast, gain in life-82 

expectancy may facilitate patient understanding of preventive therapy.
6 7

 Tools to estimate lifetime 83 

therapy benefit are increasingly accessible to both physicians and patients via online calculators. One 84 

such decision-aid, the Joint British Societies for prevention of cardiovascular disease (JBS3) risk 85 

calculator,
8
 has been endorsed by international guidelines.

3
 These decision-aids may facilitate shared 86 

decision-making and doctor-patient communication, both of growing importance in clinical practice and 87 

policy,
9
 even though evidence suggests physicians may be insensitive to patient preferences when 88 

recommending therapy.
10

  89 

 90 

Despite the guideline endorsed importance of lifetime estimates and an increased emphasis on doctor-91 

patient communication and shared decision-making, little research has investigated what lifetime therapy-92 

benefit is deemed by both patients and prescribers as sufficient to offset the inconveniences of specific 93 

CVD-pharmacotherapies. The framing (e.g. positive or negative) and format (e.g. absolute risk reduction 94 

or gain in life-expectancy) of communication metrics influence both patient and physician opinions on 95 

therapy.
11

As both lifetime estimates and decision-tools gain accessibility in clinical practice, it becomes 96 

more essential examine perceptions of meaningful therapy and potential discrepancies between doctor- 97 

and patient perceptions. Previous studies either did not survey both patients and physicians in similar 98 

settings, or focused on situations which do not exist in clinical practice, such as non-lifetime metrics in 99 
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hypothetical risk scenarios
12 13

 on idealized medications. 
10 14-17

 We therefore aimed to quantify 100 

perceptions on meaningful lifetime and 10-year benefit, defined as the gain in CVD-free life-expectancy 101 

above which physicians (as users and prescribers) and patients consider statin and antihypertensive 102 

medication meaningful. We also aimed to compare these thresholds to what is a clinically achievable 103 

benefit in the primary prevention. 104 

 105 

METHODS 106 

Setting and Participants  107 

Two separate settings, in which a large number of patients and physicians could be recruited and 108 

surveyed were chosen. Primary care physicians were recruited and surveyed on the same day among 109 

attendees of a national Continuing Medical Education conference (Boerhaave “Progress and Practice”), in 110 

Leiden, The Netherlands (December 8
th
, 2016) targeted to primary prevention health-care providers. Of 111 

the survey respondents, only participants reporting themselves as primary care physicians were included 112 

in the analyses. Patients were recruited and surveyed during three separate plenary sessions at a one-113 

day information conference targeted to primary and secondary CVD prevention patients at the University 114 

Medical Center Utrecht in the Netherlands (April 8
th
, 2017). All surveyed patients were included in the 115 

analyses.  116 

Survey Preparation and Administration  117 

A pretest session involving fifty primary care physicians was conducted in November 2016 to review the 118 

research questions and proposed survey, and guide multiple-choice answer options of the electronic 119 

(physician) or paper (patient) questionnaires ultimately used for data collection (Supplement A&B). The 120 

finalized surveys were subsequently administered at the respective sessions (Boerhaave and Utrecht). To 121 

ensure informed and comparable responses, an audience-appropriate 10-minute introduction on 122 

individual therapy-benefit was given prior to each session (Supplement C). In this introduction, an 123 

example of lifetime benefit from smoking cessation and aspirin-therapy was provided.
1 18

 The structure of 124 

the introduction and survey was the same in both physician and patient questionnaires. The survey 125 

questions were presented centrally and sequentially by the researcher, thus preventing participants from 126 
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viewing either previous or future questions or benefitting from time-saving heuristics. The questions were 127 

verbally explained before participants were given the opportunity to respond. At the start of each session, 128 

all participants were informed that a voluntary survey would be conducted and data collected and treated 129 

anonymously. The study was conducted in accordance with the principles of the Declaration of Helsinki 130 

and prospectively granted exempt status by the Medical Ethics Committee of the University Medical 131 

Center Utrecht.  132 

Outcome Definition  133 

Lifetime benefit thresholds for physicians and patients were quantified as the gain in CVD-free life-134 

expectancy desired prior to considering or continuing personal statin therapy (i.e. the benefit was 135 

considered meaningful). Ten-year benefit thresholds were quantified as the gain in CVD-free life-136 

expectancy desired for 10-years of both statin and antihypertensive medication use prior to considering or 137 

continuing prescription (physicians) or personal use (patients). Physicians were thus framed as users for 138 

lifetime thresholds and prescribers for 10-year thresholds. For an exploratory analysis, the outcome was 139 

framed differently and participants were asked to report the number of years willing to take statin 140 

medication provided the therapy would give a one-year gain in CVD-free expectancy.  141 

Guideline recommendations and participant views of meaningful therapy  142 

European Society of Cardiology (ESC) guideline recommendations on lipid
19

 and blood-pressure 143 

therapy
20

 were compared to what participants viewed as meaningful therapy. The ESC-SCORE algorithm 144 

for low-risk countries was used to establish which risk-factor combinations had sufficient 10-year risk of 145 

CVD-mortality to be eligible for lipid-lowering therapy.
19-21

 In order to establish which risk-factor 146 

combinations would be treated based on participant views of meaningful therapy, clinically attainable 147 

benefit from statin and antihypertensive medication was estimated and compared to views of meaningful 148 

benefit. The JBS risk-calculator
22

 was used to estimate clinically attainable benefit in terms of gain in 149 

CVD-free life-expectancy for each of the 600 risk-factor combinations [age, systolic blood pressure (SBP), 150 

smoking status, sex, and total cholesterol] of a national ESC-SCORE chart variant.
3 23

 Clinically attainable 151 

gain from statin medication was estimated with simvastatin 40 mg, a mid-potency statin commonly 152 
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prescribed as initial therapy
24

 which reduces LDL-c levels by 37% irrespective of baseline level.
25

 153 

Clinically attainable gain from an antihypertensive was estimated with a single, initial antihypertensive 154 

medication, using the formula 9.1 mmHg + 0.10 mmHg * (current SBP-154 mmHg).
26

 To express the 155 

clinically attainable benefit per year of medication use, the gain in CVD-free life-expectancy estimated by 156 

the calculator (i.e. the lifetime benefit) was divided by the total remaining on-therapy CVD-free life-years 157 

estimated by the calculator (i.e. the duration of medication use required to achieve this lifetime benefit). 158 

The estimated clinically attainable gain per 10-years of medication use was graphically juxtaposed 159 

against participant views of meaningful benefit, expressed as months gain in CVD-free life-expectancy 160 

desired for 10 years of use prior to considering or continuing prescription (physicians) or personal use 161 

(patients). For clarity, all values used for the calculations, and a calculation example are provided in 162 

supplements D&E.
27-29

 163 

Data Analysis 164 

Age was converted to numeric values. Thresholds in terms of minimal desired months gain were reported 165 

as median (interquartile range, IQR) within each group. Wilcoxon rank-sum and spearman correlations 166 

were used to analyze lifetime thresholds according to certain characteristics pre-defined to be potentially 167 

of influence on response: age, sex, use of either statin or antihypertensive medication (yes/no), and 168 

presence of CVD (yes/no). 
30 31

 Paired-samples Wilcoxon signed-rank tests were used to assess 169 

response differences between 10-year statin and antihypertensive medication thresholds. Missing values 170 

were not imputed, and the number of participants in each analysis reported. Analyses were performed 171 

using R-Statistical Software, version 3.1.1.  172 

Patient and Public Involvement  173 

  174 
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The study has been designed to survey the opinion of a large group of both patient and physicians to 175 

better understand their priorities and preferences. Both patient organizations and primary care 176 

physicians were involved during study preparation. The research question and study design evolved from 177 

a discussion session with a patient panel at PGOSupport conference, an independent nation-wide 178 

network for patient-organizations, held in Amstelveen, the Netherlands in April 2016. Physicians were 179 

involved in the pre-test sessions in Roermond, the Netherlands in November 2016. Participants were not 180 

involved in finding the optimal study recruitment procedures. The findings from this study will be 181 

disseminated to physicians and patients via conferences and newsletters.  182 

 183 

RESULTS 184 

Participants and Response  185 

Of the 455 physician survey respondents, the 400 participants reporting themselves as primary care 186 

physicians were included in the analyses. The participant characteristics of the included 400 primary care 187 

physicians and 523 patients are depicted in table 1. Physician sex and age distribution reflected the 188 

national primary care physician population: 54% male and 46% female. Median age was 55 years (IQR 189 

40-60) in physicians and 69 years (IQR 63-74) in patients. Approximately half (54%, n=283) of patients 190 

reported clinical manifestations of CVD, defined as coronary heart disease (n=131, 25%), 191 

cerebrovascular disease (n=60, 11.5%), peripheral artery disease (n=24, 4.6%), or multiple CVD 192 

manifestations (n=65, 12.5%).  193 

Personal meaningful lifetime benefit  194 

Meaningful lifetime benefit is presented in figure 1. In total, 12.9% (n=51) of physicians considered the 195 

maximum gain (42 months) insufficient for personal use. The remaining physicians desired 24 months 196 

(IQR 23-36) gain. Age was not associated with physician thresholds (spearman rho -0.07, p=0.20). 197 

Physician responses differed by sex (rank-sum, p=0.003): males, 24 months (IQR 12-36); females 30 198 

months (IQR 24-36). In comparison, 20.0% (n=100) of patients considered the maximum gain (also 42 199 

months) insufficient. The remaining patients desired 42 months (IQR 12-42) gain. Older patients desired 200 
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marginally higher gain than younger patients (per year, spearman rho 0.10, p=0.04). Patient responses 201 

differed by sex (rank-sum, p=0.04): males, 36 months (IQR 6-42); females 42 months (IQR 24-42) 202 

(supplemental figures 1&2). Median threshold did not differ between patients on and off-therapy (rank-203 

sum, p=0.47), although more patients off-therapy (42.1%) than on-therapy (8.1%) considered the 204 

maximum gain of 42 months insufficient. Similarly, median threshold did not differ between patients with 205 

and without clinically manifest CVD (rank-sum, p=0.49), although more patients without CVD (24.5%) 206 

than with CVD (16.3%) considered the maximum gain insufficient (supplemental figures 3&4). Similar 207 

results were obtained in the exploratory analysis when participants were asked to report the number of 208 

years willing to take a statin for one year gain of CVD-free life-expectancy. In total, 14.2% of physicians 209 

and 21.5% of patients were not willing to use a statin provided the thresholds. For those willing to use 210 

therapy, the time trade-off was similar to the main analysis median physicians 10 years (IQR 10-20), 211 

median patient 10 years (IQR 5-20). Results are depicted in supplemental figure 5.  212 

Meaningful ten-year statin and antihypertensive thresholds 213 

Meaningful ten-year thresholds for statins are depicted in figure 2a. In total, 4.4% (n=17) of physicians 214 

considered the maximum gain (14 months for every 10 years of use) insufficient to prescribe statins. The 215 

median meaningful gain for every 10 years of use was 12 months (IQR 10-12) for the remaining 216 

physicians. In comparison, 16.1% (n=80) of patients considered the maximum gain insufficient and the 217 

median ten-year threshold was 14 months (IQR 10-14). Meaningful ten-year thresholds for 218 

antihypertensive medication are depicted in figure 2b. Physician responses for statin and antihypertensive 219 

medication differed (paired signed-rank test, Z =3736, p<0.001). In total, 2.3% (n=9) of physicians 220 

considered the maximum gain (14 months for every 10 years of use) insufficient to prescribe 221 

antihypertensive therapy, and the median meaningful gain for every 10 years of use was 12 months (IQR 222 

8-12). Patient responses did not differ for statin and antihypertensive medications (Z=1795, p=0.36). 223 

Guideline recommendations and participant views of meaningful therapy  224 

ESC-guideline recommendations and participant views of meaningful therapy for statin medications are 225 

juxtaposed against clinically attainable lifetime benefit in figure 3. Colors depict (non)-concordance 226 
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between guideline recommended therapy and participant views of meaningful benefit. The clinically 227 

attainable gain in CVD-fee life-expectancy from lifelong simvastatin 40mg ranged from 4 - 49 months. 228 

Larger gains were seen in younger individuals with high SBP and lipid-levels and smaller gains were seen 229 

in older individuals with low risk-factor levels. Treatment is concordant with participant views if the 230 

clinically attainable gain in CVD-free life-expectancy per 10-years of medication is was equal to or greater 231 

than the reported meaningful benefit thresholds for prescribing and using (i.e. physician median 12 232 

months for every 10 years of use and patient median 14 months for every 10 years of use). Figure 4. 233 

provides the same information for a single, daily, antihypertensive medication; clinically attainable lifetime 234 

gain in CVD-fee life-expectancy ranged from 4-35 months and followed a similar distribution pattern to 235 

statin therapy.   236 

DISCUSSION 237 

Meaningful statin and antihypertensive therapy for lifetime and 10-years of use was quantified in 400 238 

primary care physicians and 523 patients. A high degree of variation in what was perceived as meaningful 239 

therapy was reported within both patients and physicians. Patients consistently desired a higher lifetime 240 

benefit for medication use than physicians. Females desired a higher benefit from statins than males in 241 

both participant groups. Physicians desired a slightly higher benefit for statin than for antihypertensive 242 

medication. Age had minimal influence on thresholds in patients. Compared to those with CVD, a greater 243 

percentage of healthy respondents were not willing to consider statin therapy. However, the median 244 

thresholds for respondents who were willing to consider therapy did not differ between these two patient 245 

groups. Similar results were found when patients on- and off- preventative therapy were compared. The 246 

majority of respondents reported desiring a gain in CVD-free life expectancy above what is generally 247 

achievable with lifelong use of a single tablet in the primary prevention setting. 248 

To our knowledge, this is the first study examining medication-specific thresholds in both physicians and 249 

patients in terms of gain in life-expectancy. The considerably high thresholds found in our study can be 250 

explained by the use of specific medications and not an idealized tablet. Previous studies have either 251 

focused on non-lifetime metrics in hypothetical risk scenarios,
12 13

or on idealized medications with 252 

negligible costs, side-effects, or follow-up requirements.
10 14-17

 Even in these idealized situations, the 253 
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benefit desired by patients is large, and often greater than the benefit desired by physicians. 
12 13 30

 For an 254 

idealized pill, the general public desires 6 months gain in life-expectancy.
16

 Health care employees are 255 

willing to sacrifice 12.3 weeks of life to avoid taking a pill.
32

 Such isolated disutility of pill-taking is 256 

applicable in cost-effectiveness studies. However, it does not assess the real-life perceived costs, side-257 

effects, and other inconveniences of specific medications which are encountered in clinical practice.  258 

In this study, patients without CVD and not using preventive therapy were more often not willing to 259 

consider therapy. However, for those who were willing to consider statin therapy, no group differences 260 

were found in median CVD-free life-expectancy desired. The similar numeric thresholds align with exiting 261 

literature in which socio-economic factors effected willingness to use medication whereas traditional risk-262 

factors such as the presence of CVD and use of antihypertensive or statin therapy did not.
33

 Patients view 263 

hypertension treatment as more necessary and effective than hyperlipidemia treatment.
34

 However, 264 

patients in our study did not distinguish between statin and antihypertensive medications indicating that 265 

this discrepancy does not apply if therapy imparts identical benefit. Physicians however did desire greater 266 

benefit from statins than antihypertensive medications. Statin side-effects, but not necessarily 267 

antihypertensive side-effects, have received wide-spread attention over the previous decades. Negative 268 

portrayal of statins in the media and academic press influences healthcare related behavior and coincides 269 

with a decrease in statin use.
35

 Myalgia frequency is approximately twice as high in patients on statins as 270 

on placebo in clinical trials. 
36

 However, this frequency is considerably higher in observational studies, 
37

 271 

and clinicians are confronted with observational frequencies in in clinical practice.  272 

Compared to a risk-based treatment strategy in prevention guidelines, treatment based on meaningful 273 

therapy thresholds would treat fewer risk-factor combinations, and would produce a shift in eligibility to 274 

exclude mostly older individuals with a high 10-year risk and include younger individuals with a low 10-275 

year risk but high lipid levels and high SBP who would not be treated according the risk-based guidelines. 276 

A previous study investigating eligibility based on an individualized benefit-based approach described a 277 

similar shift in eligibility seen in the present study. The earlier study based eligibility cut-offs on a 10-year 278 

absolute risk reduction of ≥2.3%. 
38

 However, the cut-off was not based on patient perceptions, but on the 279 

minimum statin benefit seen in primary prevention guidelines, and resulted in a greater number of eligible 280 
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patients (34%) compared to current practice (21%). Other studies have demonstrated that young 281 

individuals with high risk-factor levels (i.e. lipid and SBP) have the greatest net-positive lifetime benefit 282 

from CVD-prevention strategies, such as aspirin use
1
 and renin-angiotensin system inhibition.

39
 As older 283 

patients had a minimal but significantly higher benefit threshold than younger patients, such a shift is 284 

congruent with user views. This shift is also congruent with changing insights into the benefits of 285 

deprescription of the elderly population.
40

  286 

Lifetime based decision-tools have become more accessible in clinical practice to both patient and 287 

physicians. It is therefore essential to address the high degree of variation in what is considered 288 

meaningful therapy in clinical practice. The discrepancy between perceived meaningful benefit and 289 

clinically attainable benefit should be addressed and a patient’s satisfaction with the expected benefit of 290 

agreed upon therapy could be viewed as an additional indicator of quality of care. However, guidelines 291 

need not adapt eligibility thresholds or target values based on perceptions of meaningful therapy. The 292 

number of prevented CVD-events is ultimately determined by physicians and patients making guideline-293 

based decisions. Misperceptions about perceived CVD-risk are commonplace, and 
41

 it is conceivable 294 

that both physicians and patients overestimate realistic therapy-benefit and may require guidance as to 295 

what longevity benefit may be realistically achieved. Such guidance could be easily incorporated into the 296 

same online decision-aids which are currently available.  297 

Certain strengths of this study should be highlighted. First, both parties of the shared decision-making 298 

process were informed and surveyed in comparable settings. Physicians were representative of the 299 

general practitioner population and both primary and secondary prevention patients were surveyed. As 300 

there was no evidence of difference in medians between patients with and without CVD, no stratification 301 

based on primary or secondary prevention was necessary. Secondly, the number of incomplete 302 

responses was low for both physicians (1.0-2.3%) and patients (4.4-5.1%), indicating that both groups 303 

were sufficiently informed to provide valid and reliable responses. Lastly, we examined benefit thresholds 304 

of specific real-life (non-idealized) agents, thus incorporating pre-conceived notions about the costs, side-305 

effects, and inconveniences of medication which are a daily part of clinical practice. Certain study 306 

limitations must also be acknowledged. First, we were restricted to a multiple-choice voting system, which 307 
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may have limited response variation. However, the observed variation in our study remained large and 308 

multiple-choice options were based on responses from a pre-test session. Second, benefit-threshold 309 

associated with a single medication was surveyed. In practice, if LDL-c or SBP targets are not achieved, 310 

additional medication can be prescribed without necessarily increasing the number of tablets used daily. 311 

However, the magnitude of the opinion-based benefit-thresholds are not altered by this limitation. Third, 312 

patients were recruited at a large, information conference on CVD-prevention, and may represent a 313 

population more interested in CVD-prevention than average. Fourth, the survey was pre-tested in 314 

physicians and subsequently adapted for patients. However, the survey and the preceding introduction 315 

were designed to maximize understandability and comparability. Fifth, clinically attainable benefit was 316 

estimated using the JBS3 risk score and best available evidence from meta-analyses. However, the 317 

estimated benefit differs in populations with different event-rates, such as those with clinically manifest 318 

CVD. Lastly, further research would be necessary to analyze how these perspectives would relate to 319 

actual use of medication by patients and prescription of medication by physicians.  320 

In conclusion, both physicians and patients report a large variation in meaningful longevity-benefit. 321 

Moreover, desired benefit differed between patients and physicians and exceeded clinically attainable 322 

benefit. Clinicians should recognize these discrepancies when prescribing CVD-prevention and 323 

implement individualized medicine and shared decision-making. In the future, guidance as to what 324 

realistic benefit entails may be incorporated into online decision-aids to help physicians and patients 325 

reach a consensus.  326 
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Table 1 Baseline Characteristics  453 

 454 

 455 

 456 

 457 

 458 

 459 

 460 

 461 

 462 

 463 

 464 

 465 

 466 

Missing data for baseline characteristics is denoted as * (<1%) or † (between 8% and 10%); Clinically 467 

manifest cardiovascular disease (CVD) is defined as presence of one or more of the following: coronary 468 

heart disease, cerebrovascular disease, and peripheral artery disease. 469 

 470 

 471 

 472 

 473 

Primary Care Physicians  Patients 

n=400 n = 523 

Gender  

Male 195 (54%)
†
 263 (50%) 

Female 164 (46%) 260 (50%) 

Age  

 ≤ 34  31 (8%)
† 
 12 (2%) 

35-45  67 (18%) 15 (3%) 

46-52  63 (17%) 19 (4%) 

53-57 67 (18%) 21 (4%) 

58-62  89 (24%) 57 (11%) 

63-67  41 (11%) 110 (21%) 

68-72  6 (2%) 130 (25%) 

≥ 73 3 (1%) 159 (30%) 

Statin Use 

Yes - 298 (57%)
*
 

No - 166 (32%) 

Previously used  - 55 (11%) 

Unknown  - 4 (1%) 

Antihypertensive Use  

Yes - 301 (58%)
*
 

No - 187 (36%) 

Previously used  - 30 (6%) 

Unknown  - 4 (1%) 

Clinically Manifest CVD 

Yes - 283 (54%)* 

No - 238 (46%) 
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Figures Legends  474 

Figure 1 Legend:  475 

Months gain in CVD-free life-expectancy above which physicians and patients perceive lifelong statin 476 

therapy as meaningful. Missing responses was seen in 5 physicians (1%) and 23 patients (4.4%).  477 

Figure 2 a. and b. Legend:  478 

Months gain in CVD-free life-expectancy above which physicians (as prescribers) and patients (as users) 479 

consider a) statin and b) antihypertensive therapy meaningful. Missing responses was seen in 5 480 

physicians (1%) and 26 patients (5.0%) for statin medication and 8 physicians (2%) and 27 patients 481 

(5.1%) for antihypertensive medication. 482 

Figure 3 Legend:  483 

Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 484 

therapy with simvastatin 40mg for the specific combination of age, sex, lipid-profile, blood-pressure and 485 

smoking status calculated with the JBS3 risk score. Colors represent the (non)-concordance between 486 

ESC-guideline recommendations and participant views of meaningful therapy.  487 

Figure 4 Legend:  488 

Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 489 

therapy with a single, blood-pressure lowering medication for the specific combination of age, sex, lipid-490 

profile, blood-pressure and smoking status calculated with the JBS3 risk score. Colors represent the 491 

(non)-concordance between ESC-guideline recommendations and participant views of meaningful 492 

therapy. 493 
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Figure 1. Months gain in CVD-free life-expectancy above which physicians and patients perceive lifelong 
statin therapy as meaningful.  Missing responses was seen in 5 physicians (1%) and 23 patients (4.4%).  
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Figure 2. Minimal gain in CVD-free life-expectancy to perceive a) statin and b) antihypertensive therapy as 
meaningful. Missing responses was seen in 5 physicians (1%) and 26 patients (5.0%) for statin medication 

and 8 physician � �s (2%) and 27 patients (5.1%) for antihypertensive medication.   
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Figure 3. Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 
therapy with simvastatin 40mg for the specific combination of age, sex, lipid-profile, blood-pressure and 
smoking status calculated with the JBS3 risk score. Colors represent the (non)-concordance between ESC-

guideline recommendations and participant views of meaningful therapy.  
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Figure 4 : Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 
therapy with a single, blood-pressure lowering medication for the specific combination of age, sex, lipid-
profile, blood-pressure and smoking status calculated with the JBS3 risk score. Colors represent the (non)-

concordance between ESC-guideline recommendations and participant views of meaningful therapy. 
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A) Physician Survey   21 

The following survey was conducted on December 8th, 2016 at the Boerhaave Continuing Medical 22 

Education Conference.   23 

1. What is your current position?  24 

a. Family Physician 25 

b. Nursing home physician  26 

c. Physician for mentally impaired  27 

d. Resident Family Medicine  28 

e. Nurse practitioner/ Nursing assistant  29 

f. Other  30 

*Note: Answers a, b, and c, are considered specialties in primary prevention  31 

2. What is your gender? 32 

a. Male  33 

b. Female  34 

3. What is your age?  35 

a. ≤ 34 36 

b. 35-45 37 

c. 46-52 38 

d. 53-57 39 

e. 58-62 40 

f. 63-67 41 

g. 68-72 42 

h. ≥72 43 
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4. Imagine you were considering starting (or continuing) a statin medication for yourself. What is 44 

the minimum gain in life-expectancy without (new) cardiovascular disease “healthy life years” 45 

the medication must provide before you considered use worthwhile?    46 

a. ½ year (low threshold) 47 

b. 1 year  48 

c. 1 ½ year  49 

d. 2 year 50 

e. 2 ½ year 51 

f. 3 year 52 

g. 3 ½ year (high threshold) 53 

h. I would never want to use a statin Or only above these thresholds  54 

 55 

5. Imagine you were to gain 1 year of life-expectancy without (new) cardiovascular disease 56 

“healthy life years.” What is the maximum number of years you would personally consider using 57 

this statin to achieve this benefit?   58 

a. I would never want to use a statin; Or only above these thresholds 59 

b. 5 year (high threshold) 60 

c. 10 year 61 

d. 15 year 62 

e. 20 year 63 

f. 30 year 64 

g. 40 year 65 

h. 50 year (low threshold) 66 

 67 

 68 
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6. What is the minimum gain in life-expectancy without (new) cardiovascular disease, “healthy life 69 

years”, necessary before you consider 10 years of statin therapy for a patient worthwhile?  70 

a. 2 months  (low threshold) 71 

b. 4 months 72 

c. 6 months 73 

d. 8 months 74 

e. 10 months 75 

f. 12 months 76 

g. 14 months (high threshold) 77 

h. I would never consider statin prescription worthwhile.  Or only above these thresholds 78 

 79 

7. And what we aren’t talking about statins, but about blood-pressure therapy?  80 

What is the minimum gain in life-expectancy without (new) cardiovascular disease, “healthy life 81 

years”, necessary before you consider 10 years of blood-pressure therapy for a patient 82 

worthwhile?  83 

a. 2 months  (low threshold) 84 

b. 4 months 85 

c. 6 months 86 

d. 8 months 87 

e. 10 months 88 

f. 12 months 89 

g. 14 months (high threshold) 90 

h. I would never consider blood-pressure medication prescription worthwhile; Or only above 91 

these thresholds 92 

  93 
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B) Patient Survey  94 

The following patient survey was conducted on April 7th, 2017 at the University Medical Centre 95 

Utrecht, the Netherlands.  96 

1. Do you use a statin?  97 

a. Yes 98 

b. No 99 

c. I have used statins, but stopped taking them  100 

d. I don’t know  101 

2. Do you use an antihypertensive medication?  102 

a. Yes 103 

b. No 104 

c. I have used antihypertensive  medications, but stopped taking them  105 

d. I don’t know  106 

3. What is your gender?  107 

a. Male  108 

b. Female  109 

4. What is your age?  110 

          …………………….years  111 

5. Please mark all the complications or medication procedures which you have had. You can also 112 

indicate if you have never had any one of these procedures.  113 

□ Heart attack  114 

□ Stroke  115 

□ Intermittent claudication (Peripheral artery disease) 116 

□ TIA  117 
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□ a stent, angioplasty, or other operation of the hart   118 

□ an operation of the carotid artery (major artery of the neck)  119 

□ I have never had ANY of the above  120 

5. Imagine you were considering starting (or continuing) a statin medication. What in the minimum 121 

gain in life-expectancy without (new) cardiovascular disease “healthy life years” the medication 122 

must provide before you considered use worthwhile?    123 

a. ½ year (low threshold) 124 

b. 1 year  125 

c. 1 ½ year  126 

d. 2 year 127 

e. 2 ½ year 128 

f. 3 year 129 

g. 3 ½ year (high threshold) 130 

h. I would never want to use a statin ; Or only above these thresholds 131 

 132 

6. Imagine you were to gain 1 year of life-expectancy without (new) cardiovascular disease 133 

“healthy life years.” What is the maximum number of years you would consider using the statin 134 

to achieve this benefit?   135 

a. I would never consider a statin worthwhile; Or only above these thresholds 136 

b. 5 years (high threshold) 137 

c. 10 years 138 

d. 15 years 139 

e. 20 years 140 

f. 30 years 141 

g. 40 years 142 

h. 50 years (low threshold) 143 
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7. What is the minimum gain in life-expectancy without (new) cardiovascular disease, 144 

“healthy life years”, necessary before you consider 10 years of statin therapy 145 

worthwhile?  146 

 147 

a. 2 months  (low threshold) 148 

b. 4 months 149 

c. 6 months 150 

d. 8 months 151 

e. 10 months 152 

f. 12 months 153 

g. 14 months (high threshold) 154 

h. I would never consider a statin worthwhile; Or only above these thresholds 155 

 156 

8. And what we aren’t talking about statins, but about blood-pressure therapy?  157 

What is the minimum gain in life-expectancy without (new) cardiovascular disease, “healthy life 158 

years”, necessary before you consider 10 years of blood-pressure therapy worthwhile?  159 

a. 2 months  (low threshold) 160 

b. 4 months 161 

c. 6 months 162 

d. 8 months 163 

e. 10 months 164 

f. 12 months 165 

g. 14 months (high threshold) 166 

h. I would never consider blood-pressure medication worthwhile ; Or only above these 167 

thresholds 168 

 169 
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C) Short Summary of Introduction Sessions  170 

 171 

Physician Session 172 

 173 

 The session started with a short reiteration that prevention of cardiovascular disease (CVD) 174 

incorporates both life-style aspects (such as not smoking or drinking too much alcohol, 175 

exercising regularly, eating healthy) and medication aspects (such as cholesterol, blood-176 

pressure and aspirin treatment).  177 

 Decision-making cardiovascular disease prevention was described as finding the balance 178 

between the benefits (living a longer, healthier, life) and negative effects (side-effects, costs, 179 

and taking a pill daily) of therapy. For each individual person, the balance between the 180 

benefits and negative effects can be different.  181 

 The SCORE-chart as used in national primary prevention guidelines was reviewed. 182 

Drawbacks of using the SCORE-chart, and the associated ten-year absolute risk was 183 

discussed, namely that it often emphasizes treatment of the elderly, and that interpretation 184 

of 10-year risk or risk reduction may be difficult for the patient. Positive aspects of the 185 

SCORE-chart were also discussed, namely that it is easy to use, and allows for a variety of 186 

different individual risk-factors to be combined.   187 

 Prediction algorithms and calculators which can estimate CVD-free life-expectancy for those 188 

in the primary prevention were introduced (i.e. the JBS-3 risk score).22 Life-time estimates 189 

were described as being more biologically and clinically intuitive, as atherosclerosis is a 190 

phenomenon which starts early in life, and manifests itself only after a few decades.  191 

 It was illustrated with two examples from peer-reviewed literature that the one “treats” a 192 

risk-factor, the greater the potential benefit. The first example provided was meant to show 193 

a large life-time benefit from a life-style intervention. It was shown that stopping with 194 

smoking between 25-34 years of age extends survival by 10 years, whereas stopping 195 

between 55-64 years of age extends survival by 3 years.18 The second example was meant to 196 
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show a small benefit, and to provide a reference for preventative medication.1  It was shown 197 

that the individual effect of aspirin therapy, is not expressed in years, but rather in months 198 

gain. These months range between 0-8 according to peer reviewed literature.  It was 199 

emphasized that the potential gain in stopping with smoking is of a greater magnitude than 200 

the potential gain of medication, which is better represented by the aspirin example. It was 201 

also emphasized that the longer one “treats” a risk-factor, the longer one must also take the 202 

medication.   203 

 Long-term validation results of these prediction models were shown.1   204 

 In conclusion, it was iterated that starting medication at a young age provides the greatest 205 

net effect of therapy, but that this greater net-effect also goes hand in hand with a longer 206 

period of time in which the therapy would have to be used.  207 

 208 

Patient Session 209 

 The session started with a short reiteration that prevention of cardiovascular disease (CVD) 210 

incorporates both life-style aspects (such as not smoking or drinking too much alcohol, 211 

exercising regularly, eating healthy) and medication aspects (such as cholesterol, blood-212 

pressure and aspirin treatment).  213 

 Lipid-lowering and blood-pressure lowering were described as two important pillars of CVD-214 

prevention guidelines. Statin medication were described as some on the most common 215 

cholesterol-lowering drugs, and a number of statin medications (with both generic and 216 

brand-names) were given: simvastatin, rosuvastatin, pravastatin, atorvastatin, fluvastatin. A 217 

few common examples of blood-pressure lowering medications were also given: 218 

hydrochlorothiazide, enalapril, perindopril, losartan, olmesartan, amlodipine, and 219 

metoprolol.    220 

 Decision-making cardiovascular disease prevention was described as finding the balance 221 

between the benefits (living a longer, healthier, life) and negative effects (side-effects, costs, 222 
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and taking a pill daily) of therapy. For each individual person, the balance between the 223 

benefits and negative effects can be different.  224 

 What exactly “CVD-free life expectancy?” entails was discussed. It was described as the 225 

amount of time you can expect to live healthily, without cardiovascular disease. If you 226 

already have had cardiovascular disease, then it was described as the amount of time you 227 

can expect to live without having another major cardiovascular event, such as a heart-228 

attack. It was discussed that doctors are getting better at predicting what someone’s CVD-229 

free life-expectancy is, and also what the gain in CVD-free life expectancy is from 230 

medications such as statin and blood-pressure lowering medications.  231 

 It was introduced that the longer one “treats” a risk-factor, the greater the benefit (gain in 232 

CVD-free life-expectancy can be). This was illustrated with the same two-examples from 233 

peer-reviewed literature as with the physicians. Likewise, it was emphasized that the 234 

potential gain in stopping with smoking is of a greater magnitude than the potential gain of 235 

medication, which is better represented by the aspirin example. It was also emphasized that 236 

the longer one “treats” a risk-factor, the longer one must also take the medication.   237 

 In conclusion, it was iterated that starting medication at a young age provides the greatest 238 

net effect of therapy, but that this greater net-effect also goes hand in hand with a longer 239 

period of time in which the therapy would have to be used. The definition of CVD-free life-240 

expectancy was given again.   241 

 242 

 243 

  244 
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D) Values Used for Calculations 245 
Age and gender-specific medians (50th percentile) of high-density lipoprotein concentration  (HDL-c, 246 

mmol/l) and triglyceride concentration (TG, mmol/l), were used to calculate low-density lipoprotein 247 

concentration (LDL-c, mmol/l).27-29 For each lipid-value depicted on the SCORE-based chart, 248 

corresponding low-density lipoprotein concentration (LDL-c) was calculated using the Friedewald 249 

formula and age and sex-specific medians of high density lipoprotein (HDL-c) and triglyceride 250 

concentrations. Age and gender-specific body-mass index (BMI, kg/m2) was used with Joint British 251 

Societies for prevention of cardiovascular disease (JBS3) risk calculator22. Patients were assumed to 252 

have average socio-economic status and have no other comorbidities such as diabetes. Smokers 253 

used between 10 and 20 cigarettes per day.  254 

Supplemental Table 1:  Lipid levels used for calculation of therapy effects   255 

 Age  HDL-c, mmol/l TG, mmol/l BMI, kg/m2 

Males 40-49 1.12   1.35 26.2 

 50-54 1.14 1.41 26.5 

 55-59 1.20 1.29  26.5 

 60-64 1.27 1.22 26.8 

 65-69 1.27 1.19 26.8 

 > 70 1.25 5.56 26.2 

Females   40-49 1.46 0.75 24.7 

 50-54 1.61 1.13 25.7 

 55-59 1.56 1.22 25.7 

 60-64 1.59 1.16 26.4 

 65-69 1.61 1.30 26.4 

 > 70 1.56 1.21 26.4 

Legend: Abbreviations LDL-c = low-density lipoprotein cholesterol; HDL-c = High density lipoprotein 256 

cholesterol; TC= Total cholesterol; TG = Triglycerides; BMI = Body-Mass Index   257 
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E) Example Calculation  258 
A male patient, medical history negative for diabetes, 40 years of age, BMI of 26.2 kg/m2, systolic 259 

blood-pressure 140 mmHg, and a total cholesterol / HDL ratio of 7. The 50th percentile values for 260 

HDL-c is 1.12 mmol/L and TG is 1.35 mmol/L.(1)  261 

Calculation LDL-c:  262 

Baseline LDL-c = Total cholesterol – median HDL – median triglyceride / 2.17  263 

             = Ratio x median HDL – median HDL – median triglyceride / 2.17   264 

                           = 7 x 1.12 – 1.12 – 1.35/2.17  265 

                           = 6.098 mmol/L  266 

The effects of simvastatin 40 mg was calculated as follows:  267 

LDL-c new          = LDL-c old * (1 - percent reduction)  268 

          = 6.098 mmol/L * 0.63   269 

                        = 3.842 mmol/L 270 

Estimated attainable therapy-benefit in terms of gain in CVD-free life-years according to the JBS3 271 

Online calculator:22 272 

Calculated CVD-free life-expectancy off-treatment (i.e. current prognosis) =  76 years  273 

Calculated gain in CVD-free life-expectancy = 2.5 years  274 

Remaining CVD-free life years on-treatment (i.e. potential treatment duration) = (76 years + 275 

2.5 years )-40 years(i.e. current age)  = 38.5 years 276 

Gain per 10 years of use = (2.5 years gain / 38.5 years of use)*10  = 0.649 years = 7.8 months 277 

 278 
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F) Supplemental Figures  279 

 280 

Supplemental Figure 1. Months gain in CVD-free life-expectancy required to consider personal use 281 

of statin therapy, stratified by sex in physicians  282 
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6 1 2 1 8 2 4 3 0 3 6 4 2

0 %

5 0 %

1 0 0 %

M o n th s  G a in  in  C V D -F r e e  L ife -E x p e c ta n c y

R e q u ir e d  t o  C o n s id e r  S ta t in s  in  P h y s ic ia n s

C
u

m
u

la
t
iv

e
 P

e
r

c
e

n
t
 (

%
)

N e v e r  o r  >  4 2  m o n t h s

F e m a le  P h y s ic ia n s  (n  =  1 6 4 )

M a le  P h y s ic ia n s  (n  =  1 9 5 )

(H ig h  D is u t i l i ty )(L o w  D is u t i l i ty )

284 
Legend: Months gain in CVD-free life-expectancy above which physicians perceive lifelong statin 285 

therapy as meaningful, stratified by gender.  286 
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Supplemental Figure 2. Months gain in CVD-free life-expectancy required to consider personal use 293 

of statin therapy, stratified by sex in patients 294 
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 296 

Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 297 

therapy as meaningful, stratified by gender.  298 

 299 
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Supplemental Figure 3. Months gain in CVD-free life-expectancy required to consider personal use 302 

of statin therapy in patients, stratified by medical history of CVD in patients 303 
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 304 

Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 305 

therapy as meaningful, stratified by presence of CVD. 306 

 307 

 308 
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Supplemental Figure 4. Months gain in CVD-free life-expectancy required to consider personal use 309 

of statin therapy in patients, stratified by medication use in patients 310 
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 311 

Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 312 

therapy as meaningful,  stratified by use of either statin or antihypertensive  medication. 313 

 314 

 315 

 316 

 317 

 318 

 319 

 320 

Page 40 of 44

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

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
51
52
53
54
55
56
57
58
59
60



For peer review only

17 
 

Supplemental Figure 5. Years willing use statin therapy for a one year gain in CVD-free life-321 

expectancy  322 

 323 

Legend: Maximum number of years patients and physicians would be willing to take statin 324 

medication (for personal use). Results were similar to main analysis. In total, 14.2% of physicians 325 

were unwilling to use a statin provided the thresholds. Comparatively, 21.5% of patients were 326 

unwilling to use a statin provided the thresholds. For those willing to consider therapy, physicians 327 

reported a median of 10 years (IQR 10-20), and patients  reported a median of 10 years (IQR 5-20). 328 
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investigation being reported 
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Settings & participants  
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Data analysis  
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to control for confounding 

Data analysis  
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Data analysis 
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Participants 13* (a) Report numbers of individuals at each stage of 
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eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

Participants and response 
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(b) Give reasons for non-participation at each stage Participants and response 

gives overview of number of 

individuals at each stage 
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summarized in text  
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Strengths and limitations, 
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Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 
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ABSTRACT  23 

Objective: Expressing therapy-benefit from a lifetime perspective, instead of only a 10-year perspective, 24 

is both more intuitive and of growing importance in doctor-patient communication. In cardiovascular 25 

disease (CVD) prevention, lifetime estimates are increasingly accessible via online decision-tools. 26 

However, it is unclear what gain in life-expectancy is considered meaningful by those who would use the 27 

estimates in clinical practice. We therefore quantified lifetime and 10-year benefit thresholds at which 28 

physicians and patients perceive statin and antihypertensive therapy as meaningful, and compared the 29 

thresholds to clinically attainable benefit.  30 

Design: Cross-sectional study 31 

Settings: 1) continuing medical education conference in December 2016 for primary care physicians 2) 32 

information session in April 2017 for patients  33 

Participants: 400 primary care physicians and 523 patients in the Netherlands 34 

Outcome: Months gain of CVD-free life-expectancy at which lifelong statin therapy is perceived as 35 

meaningful, and months gain at which 10-years of statin and antihypertensive therapy is perceived as 36 

meaningful. Physicians were framed as users for lifelong and prescribers for 10-year therapy.  37 

Results: Meaningful benefit was reported as median (interquartile range, IQR). Meaningful lifetime statin 38 

benefit was 24 months (IQR 23–36) in physicians (as users) and 42 months (IQR 12–42) in patients 39 

willing to consider therapy. Meaningful ten-year statin benefit was 12 months (IQR 10-12) for prescribing 40 

(physicians) and 14 months (IQR 10-14) for using (patients). Meaningful ten-year antihypertensive benefit 41 

was 12 months (IQR 8-12) for prescribing (physicians) and 14 months (IQR 10-14) for using (patients). 42 

Females desired greater benefit than males. Age, CVD-status, and co-medication had minimal effect on 43 

outcomes.  44 

Conclusion: Both physicians and patients report a large variation in meaningful longevity-benefit. 45 

Desired benefit differs between physicians and patients and exceeds what is clinically attainable. 46 

Clinicians should recognize these discrepancies when prescribing therapy and implement individualized 47 
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medicine and shared decision-making. Decision-tools could provide information on realistic therapy 48 

benefit. 49 

 50 

 51 

Strengths and Limitations of the Study:  52 

• We examined benefit thresholds of specific real-life (non-idealized) agents, thus incorporating 53 

pre-conceived notions about the costs, side-effects, and inconveniences of medication which are 54 

a daily part of clinical practice.  55 

• In contrast to previous studies, we surveyed a large sample of both physicians and actual 56 

patients in comparable settings.  57 

• The use of a multiple-choice voting system may have limited response variation.  58 

• Further research would be necessary to analyze how these perspectives would relate to actual 59 

use of medication by patients and prescription of medication by physicians.  60 

 61 

 62 

 63 

 64 

 65 

 66 

 67 

 68 

 69 

 70 

 71 

 72 
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INTRODUCTION 73 

Risk assessment integral to the prevention of cardiovascular disease (CVD). Accordingly, there is an 74 

increasing number of risk-scores available to aid in the identification of individuals with a high CVD-risk 75 

(e.g. Framingham, Systemic Coronary Risk Evaluation [SCORE], QRISK). 
1 2

 Some scores estimate 76 

individualized prognosis not only in terms of absolute risk but in also in terms of life-expectancy free of 77 

CVD. The use of these lifetime estimations has been endorsed by prevention guidelines to facilitate 78 

doctor-patient communication and cultivate patient motivation.
3 4

 79 

 80 

In addition to prognosis, some algorithms also estimate individual therapy-benefit from common therapies 81 

such as lipid- and blood-pressure lowering medications. However, measures such as absolute risk 82 

reduction or number needed to treat are often difficult for patients to understand.
5
 In contrast, gain in life-83 

expectancy may facilitate patient understanding of preventive therapy.
6 7

 Tools to estimate lifetime 84 

therapy benefit are increasingly accessible to both physicians and patients via online calculators. One 85 

such decision-aid, the Joint British Societies for prevention of cardiovascular disease (JBS3) risk 86 

calculator,
8
 has been endorsed by international guidelines.

3
 These decision-aids may facilitate shared 87 

decision-making and doctor-patient communication, both of growing importance in clinical practice and 88 

policy,
9
 even though evidence suggests physicians may be insensitive to patient preferences when 89 

recommending therapy.
10

  90 

 91 

Despite the guideline endorsed importance of lifetime estimates and an increased emphasis on doctor-92 

patient communication and shared decision-making, little research has investigated what lifetime therapy-93 

benefit is deemed by both patients and prescribers as sufficient to offset the inconveniences of specific 94 

CVD-pharmacotherapies. The framing (e.g. positive or negative) and format (e.g. absolute risk reduction 95 

or gain in life-expectancy) of communication metrics influence both patient and physician opinions on 96 

therapy.
11

As both lifetime estimates and decision-tools gain accessibility in clinical practice, it becomes 97 

more essential examine perceptions of meaningful therapy and potential discrepancies between doctor- 98 

and patient perceptions. Previous studies either did not survey both patients and physicians in similar 99 

settings, or focused on situations which do not exist in clinical practice, such as non-lifetime metrics in 100 
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hypothetical risk scenarios
12 13

 on idealized medications. 
10 14-17

 We therefore aimed to quantify 101 

perceptions on meaningful lifetime and 10-year benefit, defined as the gain in CVD-free life-expectancy 102 

above which physicians (as users and prescribers) and patients consider statin and antihypertensive 103 

medication meaningful. We also aimed to compare these thresholds to what is a clinically achievable 104 

benefit in the primary prevention. 105 

 106 

METHODS 107 

Setting and Participants  108 

Two separate settings, in which a large number of patients and physicians could be recruited and 109 

surveyed were chosen. Primary care physicians were recruited and surveyed on the same day among 110 

attendees of a national Continuing Medical Education conference (Boerhaave “Progress and Practice”), in 111 

Leiden, The Netherlands (December 8
th
, 2016) targeted to primary prevention health-care providers. Of 112 

the survey respondents, only participants reporting themselves as primary care physicians were included 113 

in the analyses. Patients were recruited and surveyed during three separate plenary sessions at a one-114 

day information conference targeted to primary and secondary CVD prevention patients at the University 115 

Medical Center Utrecht in the Netherlands (April 8
th
, 2017). All surveyed patients were included in the 116 

analyses.  117 

Survey Preparation and Administration  118 

A pretest session involving fifty primary care physicians was conducted in November 2016 to review the 119 

research questions and proposed survey, and guide multiple-choice answer options of the electronic 120 

(physician) or paper (patient) questionnaires ultimately used for data collection (Supplement A&B). The 121 

finalized surveys were subsequently administered at the respective sessions (Boerhaave and Utrecht). To 122 

ensure informed and comparable responses, an audience-appropriate 10-minute introduction on 123 

individual therapy-benefit was given prior to each session (Supplement C). In this introduction, an 124 

example of lifetime benefit from smoking cessation and aspirin-therapy was provided.
1 18

 The structure of 125 

the introduction and survey was the same in both physician and patient questionnaires. The survey 126 

questions were presented centrally and sequentially by the researcher, thus preventing participants from 127 
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viewing either previous or future questions or benefitting from time-saving heuristics. The questions were 128 

verbally explained before participants were given the opportunity to respond. At the start of each session, 129 

all participants were informed that a voluntary survey would be conducted and data collected and treated 130 

anonymously. The study was conducted in accordance with the principles of the Declaration of Helsinki 131 

and prospectively granted exempt status by the Medical Ethics Committee of the University Medical 132 

Center Utrecht.  133 

Outcome Definition  134 

Lifetime benefit thresholds for physicians and patients were quantified as the gain in CVD-free life-135 

expectancy desired prior to considering or continuing personal statin therapy (i.e. the benefit was 136 

considered meaningful). Ten-year benefit thresholds were quantified as the gain in CVD-free life-137 

expectancy desired for 10-years of both statin and antihypertensive medication use prior to considering or 138 

continuing prescription (physicians) or personal use (patients). Physicians were thus framed as users for 139 

lifetime thresholds and prescribers for 10-year thresholds. For an exploratory analysis, the outcome was 140 

framed differently and participants were asked to report the number of years willing to take statin 141 

medication provided the therapy would give a one-year gain in CVD-free expectancy.  142 

Guideline recommendations and participant views of meaningful therapy  143 

European Society of Cardiology (ESC) guideline recommendations on lipid
19

 and blood-pressure 144 

therapy
20

 were compared to what participants viewed as meaningful therapy. The ESC-SCORE algorithm 145 

for low-risk countries was used to establish which risk-factor combinations had sufficient 10-year risk of 146 

CVD-mortality to be eligible for lipid-lowering therapy.
19-21

 In order to establish which risk-factor 147 

combinations would be treated based on participant views of meaningful therapy, clinically attainable 148 

benefit from statin and antihypertensive medication was estimated and compared to views of meaningful 149 

benefit. The JBS risk-calculator
22

 was used to estimate clinically attainable benefit in terms of gain in 150 

CVD-free life-expectancy for each of the 600 risk-factor combinations [age, systolic blood pressure (SBP), 151 

smoking status, sex, and total cholesterol] of a national ESC-SCORE chart variant.
3 23

 Clinically attainable 152 

gain from statin medication was estimated with simvastatin 40 mg, a mid-potency statin commonly 153 
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prescribed as initial therapy
24

 which reduces LDL-c levels by 37% irrespective of baseline level.
25

 154 

Clinically attainable gain from an antihypertensive was estimated with a single, initial antihypertensive 155 

medication, using the formula 9.1 mmHg + 0.10 mmHg * (current SBP-154 mmHg).
26

 To express the 156 

clinically attainable benefit per year of medication use, the gain in CVD-free life-expectancy estimated by 157 

the calculator (i.e. the lifetime benefit) was divided by the total remaining on-therapy CVD-free life-years 158 

estimated by the calculator (i.e. the duration of medication use required to achieve this lifetime benefit). 159 

The estimated clinically attainable gain per 10-years of medication use was graphically juxtaposed 160 

against participant views of meaningful benefit, expressed as months gain in CVD-free life-expectancy 161 

desired for 10 years of use prior to considering or continuing prescription (physicians) or personal use 162 

(patients). For clarity, all values used for the calculations, and a calculation example are provided in 163 

supplements D&E.
27-29

 164 

Data Analysis 165 

Age was converted to numeric values. Thresholds in terms of minimal desired months gain were reported 166 

as median (interquartile range, IQR) within each group. Wilcoxon rank-sum and spearman correlations 167 

were used to analyze lifetime thresholds according to certain characteristics pre-defined to be potentially 168 

of influence on response: age, sex, use of either statin or antihypertensive medication (yes/no), and 169 

presence of CVD (yes/no). 
30 31

 Paired-samples Wilcoxon signed-rank tests were used to assess 170 

response differences between 10-year statin and antihypertensive medication thresholds. Missing values 171 

were not imputed, and the number of participants in each analysis reported. Analyses were performed 172 

using R-Statistical Software, version 3.1.1.  173 

Patient and Public Involvement  174 

  175 
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The study has been designed to survey the opinion of a large group of both patient and physicians to 176 

better understand their priorities and preferences. Both patient organizations and primary care 177 

physicians were involved during study preparation. The research question and study design evolved from 178 

a discussion session with a patient panel at PGOSupport conference, an independent nation-wide 179 

network for patient-organizations, held in Amstelveen, the Netherlands in April 2016. Physicians were 180 

involved in the pre-test sessions in Roermond, the Netherlands in November 2016. Participants were not 181 

involved in finding the optimal study recruitment procedures. The findings from this study will be 182 

disseminated to physicians and patients via conferences and newsletters.  183 

 184 

RESULTS 185 

Participants and Response  186 

Of the 455 physician survey respondents, the 400 participants reporting themselves as primary care 187 

physicians were included in the analyses. The participant characteristics of the included 400 primary care 188 

physicians and 523 patients are depicted in table 1. Physician sex and age distribution reflected the 189 

national primary care physician population: 54% male and 46% female. Median age was 55 years (IQR 190 

40-60) in physicians and 69 years (IQR 63-74) in patients. Approximately half (54%, n=283) of patients 191 

reported clinical manifestations of CVD, defined as coronary heart disease (n=131, 25%), 192 

cerebrovascular disease (n=60, 11.5%), peripheral artery disease (n=24, 4.6%), or multiple CVD 193 

manifestations (n=65, 12.5%).  194 

Personal meaningful lifetime benefit  195 

Meaningful lifetime benefit is presented in figure 1. In total, 12.9% (n=51) of physicians considered the 196 

maximum gain (42 months) insufficient for personal use. The remaining physicians desired 24 months 197 

(IQR 23-36) gain. Age was not associated with physician thresholds (spearman rho -0.07, p=0.20). 198 

Physician responses differed by sex (rank-sum, p=0.003): males, 24 months (IQR 12-36); females 30 199 

months (IQR 24-36). In comparison, 20.0% (n=100) of patients considered the maximum gain (also 42 200 

months) insufficient. The remaining patients desired 42 months (IQR 12-42) gain. Older patients desired 201 
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marginally higher gain than younger patients (per year, spearman rho 0.10, p=0.04). Patient responses 202 

differed by sex (rank-sum, p=0.04): males, 36 months (IQR 6-42); females 42 months (IQR 24-42) 203 

(supplemental figures 1&2). Median threshold did not differ between patients on and off-therapy (rank-204 

sum, p=0.47), although more patients off-therapy (42.1%) than on-therapy (8.1%) considered the 205 

maximum gain of 42 months insufficient. Similarly, median threshold did not differ between patients with 206 

and without clinically manifest CVD (rank-sum, p=0.49), although more patients without CVD (24.5%) 207 

than with CVD (16.3%) considered the maximum gain insufficient (supplemental figures 3&4). Similar 208 

results were obtained in the exploratory analysis when participants were asked to report the number of 209 

years willing to take a statin for one year gain of CVD-free life-expectancy. In total, 14.2% of physicians 210 

and 21.5% of patients were not willing to use a statin provided the thresholds. For those willing to use 211 

therapy, the time trade-off was similar to the main analysis median physicians 10 years (IQR 10-20), 212 

median patient 10 years (IQR 5-20). Results are depicted in supplemental figure 5.  213 

Meaningful ten-year statin and antihypertensive thresholds 214 

Meaningful ten-year thresholds for statins are depicted in figure 2a. In total, 4.4% (n=17) of physicians 215 

considered the maximum gain (14 months for every 10 years of use) insufficient to prescribe statins. The 216 

median meaningful gain for every 10 years of use was 12 months (IQR 10-12) for the remaining 217 

physicians. In comparison, 16.1% (n=80) of patients considered the maximum gain insufficient and the 218 

median ten-year threshold was 14 months (IQR 10-14). Meaningful ten-year thresholds for 219 

antihypertensive medication are depicted in figure 2b. Physician responses for statin and antihypertensive 220 

medication differed (paired signed-rank test, Z =3736, p<0.001). In total, 2.3% (n=9) of physicians 221 

considered the maximum gain (14 months for every 10 years of use) insufficient to prescribe 222 

antihypertensive therapy, and the median meaningful gain for every 10 years of use was 12 months (IQR 223 

8-12). Patient responses did not differ for statin and antihypertensive medications (Z=1795, p=0.36). 224 

Guideline recommendations and participant views of meaningful therapy  225 

ESC-guideline recommendations and participant views of meaningful therapy for statin medications are 226 

juxtaposed against clinically attainable lifetime benefit in figure 3. Colors depict (non)-concordance 227 
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between guideline recommended therapy and participant views of meaningful benefit. The clinically 228 

attainable gain in CVD-fee life-expectancy from lifelong simvastatin 40mg ranged from 4 - 49 months. 229 

Larger gains were seen in younger individuals with high SBP and lipid-levels and smaller gains were seen 230 

in older individuals with low risk-factor levels. Treatment is concordant with participant views if the 231 

clinically attainable gain in CVD-free life-expectancy per 10-years of medication is was equal to or greater 232 

than the reported meaningful benefit thresholds for prescribing and using (i.e. physician median 12 233 

months for every 10 years of use and patient median 14 months for every 10 years of use). Figure 4. 234 

provides the same information for a single, daily, antihypertensive medication; clinically attainable lifetime 235 

gain in CVD-fee life-expectancy ranged from 4-35 months and followed a similar distribution pattern to 236 

statin therapy.   237 

DISCUSSION 238 

Meaningful statin and antihypertensive therapy for lifetime and 10-years of use was quantified in 400 239 

primary care physicians and 523 patients. A high degree of variation in what was perceived as meaningful 240 

therapy was reported within both patients and physicians. Patients consistently desired a higher lifetime 241 

benefit for medication use than physicians. Females desired a higher benefit from statins than males in 242 

both participant groups. Physicians desired a slightly higher benefit for statin than for antihypertensive 243 

medication. Age had minimal influence on thresholds in patients. Compared to those with CVD, a greater 244 

percentage of healthy respondents were not willing to consider statin therapy. However, the median 245 

thresholds for respondents who were willing to consider therapy did not differ between these two patient 246 

groups. Similar results were found when patients on- and off- preventative therapy were compared. The 247 

majority of respondents reported desiring a gain in CVD-free life expectancy above what is generally 248 

achievable with lifelong use of a single tablet in the primary prevention setting. 249 

To our knowledge, this is the first study examining medication-specific thresholds in both physicians and 250 

patients in terms of gain in life-expectancy. The considerably high thresholds found in our study can be 251 

explained by the use of specific medications and not an idealized tablet. Previous studies have either 252 

focused on non-lifetime metrics in hypothetical risk scenarios,
12 13

or on idealized medications with 253 

negligible costs, side-effects, or follow-up requirements.
10 14-17

 Even in these idealized situations, the 254 
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benefit desired by patients is large, and often greater than the benefit desired by physicians. 
12 13 30

 For an 255 

idealized pill, the general public desires 6 months gain in life-expectancy.
16

 Health care employees are 256 

willing to sacrifice 12.3 weeks of life to avoid taking a pill.
32

 Such isolated disutility of pill-taking is 257 

applicable in cost-effectiveness studies. However, it does not assess the real-life perceived costs, side-258 

effects, and other inconveniences of specific medications which are encountered in clinical practice.  259 

In this study, patients without CVD and not using preventive therapy were more often not willing to 260 

consider therapy. However, for those who were willing to consider statin therapy, no group differences 261 

were found in median CVD-free life-expectancy desired. The similar numeric thresholds align with exiting 262 

literature in which socio-economic factors effected willingness to use medication whereas traditional risk-263 

factors such as the presence of CVD and use of antihypertensive or statin therapy did not.
33

 Patients view 264 

hypertension treatment as more necessary and effective than hyperlipidemia treatment.
34

 However, 265 

patients in our study did not distinguish between statin and antihypertensive medications indicating that 266 

this discrepancy does not apply if therapy imparts identical benefit. Physicians however did desire greater 267 

benefit from statins than antihypertensive medications. Statin side-effects, but not necessarily 268 

antihypertensive side-effects, have received wide-spread attention over the previous decades. Negative 269 

portrayal of statins in the media and academic press influences healthcare related behavior and coincides 270 

with a decrease in statin use.
35

 Myalgia frequency is approximately twice as high in patients on statins as 271 

on placebo in clinical trials. 
36

 However, this frequency is considerably higher in observational studies, 
37

 272 

and clinicians are confronted with observational frequencies in in clinical practice.  273 

Compared to a risk-based treatment strategy in prevention guidelines, treatment based on meaningful 274 

therapy thresholds would treat fewer risk-factor combinations, and would produce a shift in eligibility to 275 

exclude mostly older individuals with a high 10-year risk and include younger individuals with a low 10-276 

year risk but high lipid levels and high SBP who would not be treated according the risk-based guidelines. 277 

A previous study investigating eligibility based on an individualized benefit-based approach described a 278 

similar shift in eligibility seen in the present study. The earlier study based eligibility cut-offs on a 10-year 279 

absolute risk reduction of ≥2.3%. 
38

 However, the cut-off was not based on patient perceptions, but on the 280 

minimum statin benefit seen in primary prevention guidelines, and resulted in a greater number of eligible 281 
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patients (34%) compared to current practice (21%). Other studies have demonstrated that young 282 

individuals with high risk-factor levels (i.e. lipid and SBP) have the greatest net-positive lifetime benefit 283 

from CVD-prevention strategies, such as aspirin use
1
 and renin-angiotensin system inhibition.

39
 As older 284 

patients had a minimal but significantly higher benefit threshold than younger patients, such a shift is 285 

congruent with user views. This shift is also congruent with changing insights into the benefits of 286 

deprescription of the elderly population.
40

  287 

Lifetime based decision-tools have become more accessible in clinical practice to both patient and 288 

physicians. It is therefore essential to address the high degree of variation in what is considered 289 

meaningful therapy in clinical practice. The discrepancy between perceived meaningful benefit and 290 

clinically attainable benefit should be addressed and a patient’s satisfaction with the expected benefit of 291 

agreed upon therapy could be viewed as an additional indicator of quality of care. However, guidelines 292 

need not adapt eligibility thresholds or target values based on perceptions of meaningful therapy. The 293 

number of prevented CVD-events is ultimately determined by physicians and patients making guideline-294 

based decisions. Misperceptions about perceived CVD-risk are commonplace, and 
41

 it is conceivable 295 

that both physicians and patients overestimate realistic therapy-benefit and may require guidance as to 296 

what longevity benefit may be realistically achieved. Such guidance could be easily incorporated into the 297 

same online decision-aids which are currently available.  298 

Certain strengths of this study should be highlighted. First, both parties of the shared decision-making 299 

process were informed and surveyed in comparable settings. Physicians were representative of the 300 

general practitioner population and both primary and secondary prevention patients were surveyed. As 301 

there was no evidence of difference in medians between patients with and without CVD, no stratification 302 

based on primary or secondary prevention was necessary. Secondly, the number of incomplete 303 

responses was low for both physicians (1.0-2.3%) and patients (4.4-5.1%), indicating that both groups 304 

were sufficiently informed to provide valid and reliable responses. Lastly, we examined benefit thresholds 305 

of specific real-life (non-idealized) agents, thus incorporating pre-conceived notions about the costs, side-306 

effects, and inconveniences of medication which are a daily part of clinical practice. Certain study 307 

limitations must also be acknowledged. First, we were restricted to a multiple-choice voting system, which 308 
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may have limited response variation. However, the observed variation in our study remained large and 309 

multiple-choice options were based on responses from a pre-test session. Second, benefit-threshold 310 

associated with a single medication was surveyed. In practice, if LDL-c or SBP targets are not achieved, 311 

additional medication can be prescribed without necessarily increasing the number of tablets used daily. 312 

However, the magnitude of the opinion-based benefit-thresholds are not altered by this limitation. Third, 313 

patients were recruited at a large, information conference on CVD-prevention, and may represent a 314 

population more interested in CVD-prevention than average. Fourth, the survey was pre-tested in 315 

physicians and subsequently adapted for patients. However, the survey and the preceding introduction 316 

were designed to maximize understandability and comparability. Fifth, clinically attainable benefit was 317 

estimated using the JBS3 risk score and best available evidence from meta-analyses. However, the 318 

estimated benefit differs in populations with different event-rates, such as those with clinically manifest 319 

CVD. Lastly, further research would be necessary to analyze how these perspectives would relate to 320 

actual use of medication by patients and prescription of medication by physicians.  321 

In conclusion, both physicians and patients report a large variation in meaningful longevity-benefit. 322 

Moreover, desired benefit differed between patients and physicians and exceeded clinically attainable 323 

benefit. Clinicians should recognize these discrepancies when prescribing CVD-prevention and 324 

implement individualized medicine and shared decision-making. In the future, guidance as to what 325 

realistic benefit entails may be incorporated into online decision-aids to help physicians and patients 326 

reach a consensus.  327 
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Table 1 Baseline Characteristics  454 

 455 

 456 

 457 

 458 

 459 

 460 

 461 

 462 

 463 

 464 

 465 

 466 

 467 

Missing data for baseline characteristics is denoted as * (<1%) or † (between 8% and 10%); Clinically 468 

manifest cardiovascular disease (CVD) is defined as presence of one or more of the following: coronary 469 

heart disease, cerebrovascular disease, and peripheral artery disease. 470 

 471 

 472 

 473 

 474 

Primary Care Physicians  Patients 

n=400 n = 523 

Gender  

Male 195 (54%)
†
 263 (50%) 

Female 164 (46%) 260 (50%) 

Age  

 ≤ 34  31 (8%)
† 
 12 (2%) 

35-45  67 (18%) 15 (3%) 

46-52  63 (17%) 19 (4%) 

53-57 67 (18%) 21 (4%) 

58-62  89 (24%) 57 (11%) 

63-67  41 (11%) 110 (21%) 

68-72  6 (2%) 130 (25%) 

≥ 73 3 (1%) 159 (30%) 

Statin Use 

Yes - 298 (57%)
*
 

No - 166 (32%) 

Previously used  - 55 (11%) 

Unknown  - 4 (1%) 

Antihypertensive Use  

Yes - 301 (58%)
*
 

No - 187 (36%) 

Previously used  - 30 (6%) 

Unknown  - 4 (1%) 

Clinically Manifest CVD 

Yes - 283 (54%)* 

No - 238 (46%) 
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Figures Legends  475 

Figure 1 Legend:  476 

Months gain in CVD-free life-expectancy above which physicians and patients perceive lifelong statin 477 

therapy as meaningful. Missing responses was seen in 5 physicians (1%) and 23 patients (4.4%).  478 

Figure 2 a. and b. Legend:  479 

Months gain in CVD-free life-expectancy above which physicians (as prescribers) and patients (as users) 480 

consider a) statin and b) antihypertensive therapy meaningful. Missing responses was seen in 5 481 

physicians (1%) and 26 patients (5.0%) for statin medication and 8 physicians (2%) and 27 patients 482 

(5.1%) for antihypertensive medication. 483 

Figure 3 Legend:  484 

Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 485 

therapy with simvastatin 40mg for the specific combination of age, sex, lipid-profile, blood-pressure and 486 

smoking status calculated with the JBS3 risk score. Colors represent the (non)-concordance between 487 

ESC-guideline recommendations and participant views of meaningful therapy.  488 

Figure 4 Legend:  489 

Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 490 

therapy with a single, blood-pressure lowering medication for the specific combination of age, sex, lipid-491 

profile, blood-pressure and smoking status calculated with the JBS3 risk score. Colors represent the 492 

(non)-concordance between ESC-guideline recommendations and participant views of meaningful 493 

therapy. 494 
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Figure 1. Months gain in CVD-free life-expectancy above which physicians and patients perceive lifelong 
statin therapy as meaningful.  Missing responses was seen in 5 physicians (1%) and 23 patients (4.4%).  
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Figure 2. Minimal gain in CVD-free life-expectancy to perceive a) statin and b) antihypertensive therapy as 
meaningful. Missing responses was seen in 5 physicians (1%) and 26 patients (5.0%) for statin medication 

and 8 physician � �s (2%) and 27 patients (5.1%) for antihypertensive medication.   
 

205x235mm (300 x 300 DPI)  

 

 

Page 22 of 44

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

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
51
52
53
54
55
56
57
58
59
60



For peer review only

  

 

 

Figure 3. Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 
therapy with simvastatin 40mg for the specific combination of age, sex, lipid-profile, blood-pressure and 
smoking status calculated with the JBS3 risk score. Colors represent the (non)-concordance between ESC-

guideline recommendations and participant views of meaningful therapy.  
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Figure 4 : Numbers represent total gain (in months) of CVD-free life-expectancy to be attained from lifelong 
therapy with a single, blood-pressure lowering medication for the specific combination of age, sex, lipid-
profile, blood-pressure and smoking status calculated with the JBS3 risk score. Colors represent the (non)-

concordance between ESC-guideline recommendations and participant views of meaningful therapy. 
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A) Physician Survey   21 

The following survey was conducted on December 8th, 2016 at the Boerhaave Continuing Medical 22 

Education Conference.   23 

1. What is your current position?  24 

a. Family Physician 25 

b. Nursing home physician  26 

c. Physician for mentally impaired  27 

d. Resident Family Medicine  28 

e. Nurse practitioner/ Nursing assistant  29 

f. Other  30 

*Note: Answers a, b, and c, are considered specialties in primary prevention  31 

2. What is your gender? 32 

a. Male  33 

b. Female  34 

3. What is your age?  35 

a. ≤ 34 36 

b. 35-45 37 

c. 46-52 38 

d. 53-57 39 

e. 58-62 40 

f. 63-67 41 

g. 68-72 42 

h. ≥72 43 
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4. Imagine you were considering starting (or continuing) a statin medication for yourself. What is 44 

the minimum gain in life-expectancy without (new) cardiovascular disease “healthy life years” 45 

the medication must provide before you considered use worthwhile?    46 

a. ½ year (low threshold) 47 

b. 1 year  48 

c. 1 ½ year  49 

d. 2 year 50 

e. 2 ½ year 51 

f. 3 year 52 

g. 3 ½ year (high threshold) 53 

h. I would never want to use a statin Or only above these thresholds  54 

 55 

5. Imagine you were to gain 1 year of life-expectancy without (new) cardiovascular disease 56 

“healthy life years.” What is the maximum number of years you would personally consider using 57 

this statin to achieve this benefit?   58 

a. I would never want to use a statin; Or only above these thresholds 59 

b. 5 year (high threshold) 60 

c. 10 year 61 

d. 15 year 62 

e. 20 year 63 

f. 30 year 64 

g. 40 year 65 

h. 50 year (low threshold) 66 

 67 

 68 
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6. What is the minimum gain in life-expectancy without (new) cardiovascular disease, “healthy life 69 

years”, necessary before you consider 10 years of statin therapy for a patient worthwhile?  70 

a. 2 months  (low threshold) 71 

b. 4 months 72 

c. 6 months 73 

d. 8 months 74 

e. 10 months 75 

f. 12 months 76 

g. 14 months (high threshold) 77 

h. I would never consider statin prescription worthwhile.  Or only above these thresholds 78 

 79 

7. And what we aren’t talking about statins, but about blood-pressure therapy?  80 

What is the minimum gain in life-expectancy without (new) cardiovascular disease, “healthy life 81 

years”, necessary before you consider 10 years of blood-pressure therapy for a patient 82 

worthwhile?  83 

a. 2 months  (low threshold) 84 

b. 4 months 85 

c. 6 months 86 

d. 8 months 87 

e. 10 months 88 

f. 12 months 89 

g. 14 months (high threshold) 90 

h. I would never consider blood-pressure medication prescription worthwhile; Or only above 91 

these thresholds 92 

  93 
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B) Patient Survey  94 

The following patient survey was conducted on April 7th, 2017 at the University Medical Centre 95 

Utrecht, the Netherlands.  96 

1. Do you use a statin?  97 

a. Yes 98 

b. No 99 

c. I have used statins, but stopped taking them  100 

d. I don’t know  101 

2. Do you use an antihypertensive medication?  102 

a. Yes 103 

b. No 104 

c. I have used antihypertensive  medications, but stopped taking them  105 

d. I don’t know  106 

3. What is your gender?  107 

a. Male  108 

b. Female  109 

4. What is your age?  110 

          …………………….years  111 

5. Please mark all the complications or medication procedures which you have had. You can also 112 

indicate if you have never had any one of these procedures.  113 

□ Heart attack  114 

□ Stroke  115 

□ Intermittent claudication (Peripheral artery disease) 116 

□ TIA  117 
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□ a stent, angioplasty, or other operation of the hart   118 

□ an operation of the carotid artery (major artery of the neck)  119 

□ I have never had ANY of the above  120 

5. Imagine you were considering starting (or continuing) a statin medication. What in the minimum 121 

gain in life-expectancy without (new) cardiovascular disease “healthy life years” the medication 122 

must provide before you considered use worthwhile?    123 

a. ½ year (low threshold) 124 

b. 1 year  125 

c. 1 ½ year  126 

d. 2 year 127 

e. 2 ½ year 128 

f. 3 year 129 

g. 3 ½ year (high threshold) 130 

h. I would never want to use a statin ; Or only above these thresholds 131 

 132 

6. Imagine you were to gain 1 year of life-expectancy without (new) cardiovascular disease 133 

“healthy life years.” What is the maximum number of years you would consider using the statin 134 

to achieve this benefit?   135 

a. I would never consider a statin worthwhile; Or only above these thresholds 136 

b. 5 years (high threshold) 137 

c. 10 years 138 

d. 15 years 139 

e. 20 years 140 

f. 30 years 141 

g. 40 years 142 

h. 50 years (low threshold) 143 
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7. What is the minimum gain in life-expectancy without (new) cardiovascular disease, 144 

“healthy life years”, necessary before you consider 10 years of statin therapy 145 

worthwhile?  146 

 147 

a. 2 months  (low threshold) 148 

b. 4 months 149 

c. 6 months 150 

d. 8 months 151 

e. 10 months 152 

f. 12 months 153 

g. 14 months (high threshold) 154 

h. I would never consider a statin worthwhile; Or only above these thresholds 155 

 156 

8. And what we aren’t talking about statins, but about blood-pressure therapy?  157 

What is the minimum gain in life-expectancy without (new) cardiovascular disease, “healthy life 158 

years”, necessary before you consider 10 years of blood-pressure therapy worthwhile?  159 

a. 2 months  (low threshold) 160 

b. 4 months 161 

c. 6 months 162 

d. 8 months 163 

e. 10 months 164 

f. 12 months 165 

g. 14 months (high threshold) 166 

h. I would never consider blood-pressure medication worthwhile ; Or only above these 167 

thresholds 168 

 169 
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C) Short Summary of Introduction Sessions  170 

 171 

Physician Session 172 

 173 

 The session started with a short reiteration that prevention of cardiovascular disease (CVD) 174 

incorporates both life-style aspects (such as not smoking or drinking too much alcohol, 175 

exercising regularly, eating healthy) and medication aspects (such as cholesterol, blood-176 

pressure and aspirin treatment).  177 

 Decision-making cardiovascular disease prevention was described as finding the balance 178 

between the benefits (living a longer, healthier, life) and negative effects (side-effects, costs, 179 

and taking a pill daily) of therapy. For each individual person, the balance between the 180 

benefits and negative effects can be different.  181 

 The SCORE-chart as used in national primary prevention guidelines was reviewed. 182 

Drawbacks of using the SCORE-chart, and the associated ten-year absolute risk was 183 

discussed, namely that it often emphasizes treatment of the elderly, and that interpretation 184 

of 10-year risk or risk reduction may be difficult for the patient. Positive aspects of the 185 

SCORE-chart were also discussed, namely that it is easy to use, and allows for a variety of 186 

different individual risk-factors to be combined.   187 

 Prediction algorithms and calculators which can estimate CVD-free life-expectancy for those 188 

in the primary prevention were introduced (i.e. the JBS-3 risk score).22 Life-time estimates 189 

were described as being more biologically and clinically intuitive, as atherosclerosis is a 190 

phenomenon which starts early in life, and manifests itself only after a few decades.  191 

 It was illustrated with two examples from peer-reviewed literature that the one “treats” a 192 

risk-factor, the greater the potential benefit. The first example provided was meant to show 193 

a large life-time benefit from a life-style intervention. It was shown that stopping with 194 

smoking between 25-34 years of age extends survival by 10 years, whereas stopping 195 

between 55-64 years of age extends survival by 3 years.18 The second example was meant to 196 
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show a small benefit, and to provide a reference for preventative medication.1  It was shown 197 

that the individual effect of aspirin therapy, is not expressed in years, but rather in months 198 

gain. These months range between 0-8 according to peer reviewed literature.  It was 199 

emphasized that the potential gain in stopping with smoking is of a greater magnitude than 200 

the potential gain of medication, which is better represented by the aspirin example. It was 201 

also emphasized that the longer one “treats” a risk-factor, the longer one must also take the 202 

medication.   203 

 Long-term validation results of these prediction models were shown.1   204 

 In conclusion, it was iterated that starting medication at a young age provides the greatest 205 

net effect of therapy, but that this greater net-effect also goes hand in hand with a longer 206 

period of time in which the therapy would have to be used.  207 

 208 

Patient Session 209 

 The session started with a short reiteration that prevention of cardiovascular disease (CVD) 210 

incorporates both life-style aspects (such as not smoking or drinking too much alcohol, 211 

exercising regularly, eating healthy) and medication aspects (such as cholesterol, blood-212 

pressure and aspirin treatment).  213 

 Lipid-lowering and blood-pressure lowering were described as two important pillars of CVD-214 

prevention guidelines. Statin medication were described as some on the most common 215 

cholesterol-lowering drugs, and a number of statin medications (with both generic and 216 

brand-names) were given: simvastatin, rosuvastatin, pravastatin, atorvastatin, fluvastatin. A 217 

few common examples of blood-pressure lowering medications were also given: 218 

hydrochlorothiazide, enalapril, perindopril, losartan, olmesartan, amlodipine, and 219 

metoprolol.    220 

 Decision-making cardiovascular disease prevention was described as finding the balance 221 

between the benefits (living a longer, healthier, life) and negative effects (side-effects, costs, 222 
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and taking a pill daily) of therapy. For each individual person, the balance between the 223 

benefits and negative effects can be different.  224 

 What exactly “CVD-free life expectancy?” entails was discussed. It was described as the 225 

amount of time you can expect to live healthily, without cardiovascular disease. If you 226 

already have had cardiovascular disease, then it was described as the amount of time you 227 

can expect to live without having another major cardiovascular event, such as a heart-228 

attack. It was discussed that doctors are getting better at predicting what someone’s CVD-229 

free life-expectancy is, and also what the gain in CVD-free life expectancy is from 230 

medications such as statin and blood-pressure lowering medications.  231 

 It was introduced that the longer one “treats” a risk-factor, the greater the benefit (gain in 232 

CVD-free life-expectancy can be). This was illustrated with the same two-examples from 233 

peer-reviewed literature as with the physicians. Likewise, it was emphasized that the 234 

potential gain in stopping with smoking is of a greater magnitude than the potential gain of 235 

medication, which is better represented by the aspirin example. It was also emphasized that 236 

the longer one “treats” a risk-factor, the longer one must also take the medication.   237 

 In conclusion, it was iterated that starting medication at a young age provides the greatest 238 

net effect of therapy, but that this greater net-effect also goes hand in hand with a longer 239 

period of time in which the therapy would have to be used. The definition of CVD-free life-240 

expectancy was given again.   241 

 242 

 243 

  244 
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D) Values Used for Calculations 245 
Age and gender-specific medians (50th percentile) of high-density lipoprotein concentration  (HDL-c, 246 

mmol/l) and triglyceride concentration (TG, mmol/l), were used to calculate low-density lipoprotein 247 

concentration (LDL-c, mmol/l).27-29 For each lipid-value depicted on the SCORE-based chart, 248 

corresponding low-density lipoprotein concentration (LDL-c) was calculated using the Friedewald 249 

formula and age and sex-specific medians of high density lipoprotein (HDL-c) and triglyceride 250 

concentrations. Age and gender-specific body-mass index (BMI, kg/m2) was used with Joint British 251 

Societies for prevention of cardiovascular disease (JBS3) risk calculator22. Patients were assumed to 252 

have average socio-economic status and have no other comorbidities such as diabetes. Smokers 253 

used between 10 and 20 cigarettes per day.  254 

Supplemental Table 1:  Lipid levels used for calculation of therapy effects   255 

 Age  HDL-c, mmol/l TG, mmol/l BMI, kg/m2 

Males 40-49 1.12   1.35 26.2 

 50-54 1.14 1.41 26.5 

 55-59 1.20 1.29  26.5 

 60-64 1.27 1.22 26.8 

 65-69 1.27 1.19 26.8 

 > 70 1.25 5.56 26.2 

Females   40-49 1.46 0.75 24.7 

 50-54 1.61 1.13 25.7 

 55-59 1.56 1.22 25.7 

 60-64 1.59 1.16 26.4 

 65-69 1.61 1.30 26.4 

 > 70 1.56 1.21 26.4 

Legend: Abbreviations LDL-c = low-density lipoprotein cholesterol; HDL-c = High density lipoprotein 256 

cholesterol; TC= Total cholesterol; TG = Triglycerides; BMI = Body-Mass Index   257 
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E) Example Calculation  258 
A male patient, medical history negative for diabetes, 40 years of age, BMI of 26.2 kg/m2, systolic 259 

blood-pressure 140 mmHg, and a total cholesterol / HDL ratio of 7. The 50th percentile values for 260 

HDL-c is 1.12 mmol/L and TG is 1.35 mmol/L.(1)  261 

Calculation LDL-c:  262 

Baseline LDL-c = Total cholesterol – median HDL – median triglyceride / 2.17  263 

             = Ratio x median HDL – median HDL – median triglyceride / 2.17   264 

                           = 7 x 1.12 – 1.12 – 1.35/2.17  265 

                           = 6.098 mmol/L  266 

The effects of simvastatin 40 mg was calculated as follows:  267 

LDL-c new          = LDL-c old * (1 - percent reduction)  268 

          = 6.098 mmol/L * 0.63   269 

                        = 3.842 mmol/L 270 

Estimated attainable therapy-benefit in terms of gain in CVD-free life-years according to the JBS3 271 

Online calculator:22 272 

Calculated CVD-free life-expectancy off-treatment (i.e. current prognosis) =  76 years  273 

Calculated gain in CVD-free life-expectancy = 2.5 years  274 

Remaining CVD-free life years on-treatment (i.e. potential treatment duration) = (76 years + 275 

2.5 years )-40 years(i.e. current age)  = 38.5 years 276 

Gain per 10 years of use = (2.5 years gain / 38.5 years of use)*10  = 0.649 years = 7.8 months 277 

 278 
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F) Supplemental Figures  279 

 280 

Supplemental Figure 1. Months gain in CVD-free life-expectancy required to consider personal use 281 

of statin therapy, stratified by sex in physicians  282 
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284 
Legend: Months gain in CVD-free life-expectancy above which physicians perceive lifelong statin 285 

therapy as meaningful, stratified by gender.  286 
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Supplemental Figure 2. Months gain in CVD-free life-expectancy required to consider personal use 293 

of statin therapy, stratified by sex in patients 294 
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 296 

Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 297 

therapy as meaningful, stratified by gender.  298 
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Supplemental Figure 3. Months gain in CVD-free life-expectancy required to consider personal use 302 

of statin therapy in patients, stratified by medical history of CVD in patients 303 
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 304 

Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 305 

therapy as meaningful, stratified by presence of CVD. 306 

 307 
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Supplemental Figure 4. Months gain in CVD-free life-expectancy required to consider personal use 309 

of statin therapy in patients, stratified by medication use in patients 310 
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 311 

Legend: Months gain in CVD-free life-expectancy above which patients perceive lifelong statin 312 

therapy as meaningful,  stratified by use of either statin or antihypertensive  medication. 313 
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Supplemental Figure 5. Years willing use statin therapy for a one year gain in CVD-free life-321 

expectancy  322 

 323 

Legend: Maximum number of years patients and physicians would be willing to take statin 324 

medication (for personal use). Results were similar to main analysis. In total, 14.2% of physicians 325 

were unwilling to use a statin provided the thresholds. Comparatively, 21.5% of patients were 326 

unwilling to use a statin provided the thresholds. For those willing to consider therapy, physicians 327 

reported a median of 10 years (IQR 10-20), and patients  reported a median of 10 years (IQR 5-20). 328 
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Participants 13* (a) Report numbers of individuals at each stage of 

study²eg numbers potentially eligible, examined for 

eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

Participants and response 

Page 7-8   

  

(b) Give reasons for non-participation at each stage Participants and response 

gives overview of number of 

individuals at each stage 

(page 7) 

(c) Consider use of a flow diagram Information adequately 

summarized in text  

Descriptive data 14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 

exposures and potential confounders 

Participants and response 

(page 7) and (baseline 

table, page 18) 

(b) Indicate number of participants with missing data for 

each variable of interest 

Baseline table (page 16) 

and per analysis in results 

(figures 1,&2a.b., figure 

legends, page 17)  

Outcome data 15* Report numbers of outcome events or summary 

measures 

Number of participants 

reported per analysis, see 

above for page numbers 

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision (eg, 

95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

Medians and interquartiles, 

results, page 8-9 

(b) Report category boundaries when continuous 

variables were categorized 

Survey in supplement,  

(c) If relevant, consider translating estimates of relative 

risk into absolute risk for a meaningful time period 

n/a/  

Other analyses 17 Report other analyses done²eg analyses of subgroups 

and interactions, and sensitivity analyses 

Analysis per characteristic 

reported, Personal 

meaningful lifetime benefit, 

and exploratory analysis 

page 7- 8 

Discussion  

Key results 18 Summarise key results with reference to study objectives Principal findings, 

discussion page 9 

Limitations 19 Discuss limitations of the study, taking into account 

sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias 

Strengths and limitations, 

discussion  

Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other relevant 

evidence 

Discussion(page 9-11) 

Generalisability 21 Discuss the generalisability (external validity) of the 

study results 

Discussion. Limitations 

unlikely to alter conclusion. 

Use of risk score for other 
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 3 

populations. Page 12 

Other information  

Funding 22 Give the source of funding and the role of the funders for 

the present study and, if applicable, for the original study 

on which the present article is based 

Reported. Page 13 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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