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Abstract (maximum 300 words) –  296 38 

Background Little is known about what factors are important to older adults when 39 

deciding whether to agree with a recommendation to deprescribe.  40 

Objective To explore the extent to which medication type and rationale for potential 41 

discontinuation influence older adults’ acceptance of deprescribing. 42 

Design Cross-sectional 2 (drug: lansoprazole- treat indigestion; simvastatin- prevent 43 

cardiovascular disease) by 3 (deprescribing rationale: lack of benefit; potential for harm; 44 

both) experimental design.  45 

Participants Online panelists aged ≥65 years from Australia, Netherlands, United 46 

Kingdom, and United States  47 

Interventions Participants were presented with a hypothetical patient experiencing 48 

polypharmacy whose PCP discussed stopping a medication. We randomized 49 

participants to receive one of six vignettes.  50 

Main Measures We measured agreement with deprescribing (6-point Likert scale, 51 

‘Strongly disagree (1)’ and ‘Strongly agree (6)’) for the hypothetical patient as the 52 

primary outcome. We also measured participants’ personality traits, perceptions of risk 53 

and uncertainty, and attitudes towards polypharmacy and deprescribing. 54 

Key Results Among 5,311 participants (93.3% completion rate), the mean (M) 55 

agreement with deprescribing for the hypothetical patient was 4.71 (95% confidence 56 

interval (CI): 4.67,4.75). Participants reported higher agreement with stopping 57 

lansoprazole (n=2,656) (M=4.90, 95% CI: 4.85,4.95) compared to simvastatin (n=2,655) 58 
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(M=4.53, 95% CI: 4.47,4.58), P<.001. Participants who received the combination 59 

rationale (n=1,786) reported higher agreement with deprescribing (M=4.83, 95% CI: 60 

4.76,4.89) compared to those who received the rationales on lack of benefit (n=1,755) 61 

(M=4.66, 95% CI: 4.60,4.73) or potential for harm (n=1,770) (M=4.65, 95% CI 62 

4.58,4.72). In adjusted regression analyses (n=5,062), participants with a higher desire 63 

to engage in health promotion behaviors (b=0.08, 95% CI 0.02,0.13) or need for 64 

certainty (b=0.12, 95% CI 0.04,0.20) reported higher agreement with deprescribing.    65 

Conclusions Older adults across four countries were accepting of deprescribing in the 66 

setting of polypharmacy. The medication type and rationale for discontinuation were 67 

important factors in the decision-making process. 68 

  69 
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Introduction 70 

The use of chronic medications in older adults can have diminishing benefit and 71 

become potentially unsafe over time due to factors including physiological changes 72 

associated with aging; the accumulation of multiple chronic health conditions leading to 73 

more medications; and drug-drug and drug-disease interactions.1,2 Globally, up to 50% 74 

of adults aged 65 years and above take one or more inappropriate medications, which 75 

has been associated with functional decline, reduced quality of life, and increased 76 

health care costs.3  77 

 78 

One important approach that may reduce inappropriate or unnecessary medication use 79 

among older adults is deprescribing, the process of tapering or stopping medications 80 

lacking benefit or potentially causing harm.4 Existing efforts have mostly focused on 81 

providing guidance to clinicians about the deprescribing process but have less often 82 

focused on patients.5-10 Involving the patient in deprescribing decisions is critical to 83 

ensuring that the plan aligns with the patient’s preferences and goals.11-15  84 

 85 

Existing literature on patients’ perspectives on deprescribing shows mixed results.16,17  Many 86 

older adults have expressed interest in stopping unnecessary medications while at the same 87 

time preferring to continue their current medications18, citing concerns  about what will occur 88 

during and after the deprescribing process (e.g. withdrawal effects, recurrence of 89 

symptoms).11,17-23 Better understanding of what factors influence older adults in 90 

deprescribing decisions is critical. We sought to address this knowledge gap using a 91 
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vignette-based experiment. We explored the extent to which the type of medication (i.e. 92 

preventive vs. symptomatic treatment) and rationale for potential discontinuation (i.e. 93 

lack of benefit, potential for harm, or both) influenced older adults’ agreement with a 94 

recommendation from the primary care physician to deprescribe a medication for a 95 

hypothetical patient.  96 

 97 

Methods 98 

We conducted a vignette-based online experiment using hypothetical vignettes with 99 

older adults recruited from Australia, United Kingdom (UK), United States (US), and the 100 

Netherlands. We chose these countries because they have markedly different 101 

healthcare systems and our research team have experience with the healthcare 102 

systems within these countries. This study was deemed exempt by the University of 103 

Michigan Institutional Review Board (IRB) and registered as a clinical trial at 104 

Clinicaltrials.gov Identifier: NCT04676282. 105 

 106 

Study Design and Sample 107 

Participants were demographically diverse samples of older adults aged 65 years and 108 

above recruited through a panel of Internet users administered by Qualtrics Research 109 

Panels (Provo, UT) from December 2020 through March 2021.24 Qualtrics used various 110 

opt-in methods to assemble their panel. For our project, a random subset of eligible 111 

panelists were invited to participate according to our study’s pre-specified sample size 112 

and demographic distributions. We focused our power calculation on how three different 113 
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rationales for deprescribing would impact agreement with a recommendation for 114 

deprescribing from a physician. We determined that a sample size of 1,200 for each 115 

country would allow us to detect a 10% difference in level of agreement with a 116 

dichotomous primary outcome measure with power=0.80 and α=0.05 for a variable with 117 

3 levels. We included quotas to ensure equal numbers of participants from each country 118 

and 50% of participants from each country would be female. For the US participants, we 119 

established quotas based on race and ethnicity that aligned with the national data (18% 120 

Hispanic, 15% African American, 5% Asian, 62% White/Other race/ethnicity). The 121 

sampling algorithm continued to invite panelists to complete the survey until all quotas 122 

were achieved. Strategies such as checking IP addresses, digital fingerprint technology, 123 

and deduplication technology were used to prevent multiple responses by one 124 

participant. To avoid self-selection bias, survey invitations did not include the study 125 

topic. The survey was administered in English for the US, UK, and Australia, and 126 

translated and administered in Dutch for the Netherlands.  127 

 128 

All data were collected anonymously using Qualtrics software (Provo, UT). Participants 129 

were compensated based on the conditions of their panel agreement.  130 

 131 

Intervention 132 

 133 

We created a vignette about “Mrs. EF”, a 76-year-old who uses 11 medications to 134 

manage her multiple health conditions based on previous work of Todd et al. (Text 135 
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box).16,18 We sought to bring Mrs. EF to life by including details about her medical 136 

history, social history, and general attitudes and beliefs about her doctor and 137 

medications.20 By including her medication list as a figure in the survey, we aimed to 138 

better communicate the potential burden of her current medication regimen. After 139 

displaying this information, we asked participants to imagine that Mrs. EF was going to 140 

her primary care provider (PCP) for a routine visit.  141 

 142 

The vignette-based online experiment examined the extent to which the type of 143 

medication (i.e. preventive vs. symptomatic treatment) and rationale for potential 144 

discontinuation (i.e. lack of benefit, potential for harm, or both) influenced participants’ 145 

agreement with a recommendation from Ms. EF’s PCP for her to deprescribe a 146 

medication. We programmed the survey to randomize participants to receive one of six 147 

vignettes using a 2 (lansoprazole, to treat indigestion; simvastatin, to prevent heart 148 

disease and stroke) by 3 (lack of benefit; potential for harm; or combination of both) 149 

experimental design (Figure 1). Randomization was set such that each vignette was 150 

displayed an equal number of times. The rationale for selecting these medications in our 151 

vignette was both statins (HMG-CoA reductase inhibitors) and proton pump inhibitors 152 

are frequent targets of deprescribing.25-29 153 

 154 

The survey was refined based on feedback from patient and public engagement groups. 155 

We (JJ and a bilingual medical student) identified existing Dutch versions of validated 156 

scales and translated the rest of the survey into Dutch. We made minor modifications to 157 
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the scenario wording to align with the context of the different countries (e.g., changing 158 

PCP to General Practitioner for participants outside the US). We piloted the survey with 159 

50 participants per country through Qualtrics and made revisions to improve survey 160 

length.  161 

 162 

Outcome measures 163 

Primary outcome 164 

1. Agreement with deprescribing recommendation: The participants’ attitude 165 

towards deprescribing as measured by the extent of agreement with the 166 

statement, ‘I think that Mrs. EF should follow the doctor’s recommendation and 167 

stop taking [medication],’ on a 6-point Likert scale with ‘Strongly disagree (1)’ and 168 

‘Strongly agree (6)’ as the scale anchors.  169 

Covariates 170 

1. Personality traits  171 

a. Preferences for more or less medical care: The single item Medical 172 

Maximizer-Minimizer measure (MM1) measured preferences for seeking 173 

medical care, ranging from ‘I strongly lean towards waiting and seeing (1)’ 174 

to ‘I strongly lean towards taking action (6)’.30 175 

b. Beliefs about medicines: The 18-item Beliefs about Medicines 176 

Questionnaire (BMQ) measured levels of agreement with medication use 177 

in general, the necessity of medications, and concerns about medications 178 
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on a 5-point scale, with ‘Strongly disagree (1)’ to ‘Strongly agree (5)’ as 179 

the scale anchors.31,32 180 

c. Health promotion/prevention: The 12-item Health Regulatory Focus Scale 181 

(HRFS) measured desire to engage in actions to promote health or 182 

prevent poor health, with ‘Not at all (1)’ to ‘A great extent (7)’ as the scale 183 

anchors.33  184 

d. Attitude towards uncertainty: The 8-item Attitude towards Uncertainty 185 

scale measured individuals’ comfort level regarding uncertainty, with 186 

‘Strongly disagree (1)’ and ‘Strongly agree (5)’ as the scale anchors.34 187 

2. Health literacy: Participants’ confidence filling out medical forms was measured 188 

using a single item with responses ranging from ‘Not at all (1)’ to ‘Excellent 189 

(5).”39,40 190 

3. Subjective health status: Participants’ perceptions of their health as measured by 191 

their response to the question ‘In general, how would you rate your health 192 

today?’ with responses ranging from ‘Poor (1)’ to “Excellent (5).’38 193 

4. Personal experience with medication: Participants’ self-report of taking a 194 

medication in the same therapeutic class as the medication presented in the 195 

scenario (i.e. statin or proton pump inhibitor) with responses of ‘Current,’ 196 

‘Previous use,’ or ‘Never used’. 197 

5. Risk perceptions: We adapted the 6-item Tripartite Model of Risk Perception 198 

(TRIRISK) scale that measures Deliberative, Affective, and Experiential risk 199 

perceptions with questions such as, “How likely do you think it is that Mrs. EF’s 200 
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heart health will worsen at some point in the future with simvastatin?” with ‘Very 201 

unlikely (1)’ and ‘Very likely (7)’ as the scale anchors.36 202 

6. Attitudes towards medications 203 

a. Stopping a medication (positive, beneficial, not harmful): These three 204 

adapted single item measures on a 10-point scale: ‘I think that Mrs. EF 205 

stopping [medication] would be…’ ‘Very positive (1)’ to ‘Very negative 206 

(10)’, ‘Very beneficial (1)’ to ‘Not beneficial (10),’ ‘Not harmful (1)’ to ‘Very 207 

harmful (10)’ as the scale anchors.’35,36 208 

b. Number of medications: Adapted single item measure: ‘Mrs. EF takes 11 209 

medicines. How positive or negative do you feel towards the number of 210 

medicines that Mrs. EF takes?’ with ‘Very negative (1)’ and ‘Very positive 211 

(10)’ as the scale anchors.37 212 

 213 

Demographics and medication use 214 

Country, age, gender, and education were measured. Number of medications taken 215 

(prescription, non-prescription and or dietary supplements) and amount of  support 216 

needed for managing their medications as collected. Participants were also asked to 217 

“thoughtfully provide your best answers to each question” and individuals who selected  218 

“I will not provide my best answers” or “I can’t promise either way” were excluded from 219 

the study. 220 

 221 

Statistical Analysis 222 



 
 

12 
 

We calculated descriptive statistics and conducted independent samples t-tests and 223 

ANOVAs to compare group means. We used ordered logistic regression to examine 224 

factors associated with agreement with stopping medications using the 6-point Likert 225 

scale and included experimental factors (drug in scenario, rationale for stopping 226 

medication), personality traits, participant characteristics (i.e. county of residence, age, 227 

gender, education, health literacy, health status, and personal use of the medication), 228 

risk perceptions, attitudes towards deprescribing, and positive attitudes towards 229 

polypharmacy. We used a statistical significance level of P<.017 to account for the 230 

number of similar analyses (P<0.05 divided by 3). Case-wise deletion was used for 231 

missing data for the ordered logistic regression analysis. All analyses were conducted 232 

with Stata, version Stata SE 16.0 (StataCorp). We reported our study according to the 233 

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 234 

checklist.41  235 

 236 

 237 

 238 

Results 239 

A total of 5,693 individuals started the survey. We excluded participants who were 240 

younger than 65 years or did not reside in a participating country (n=301) and 81 241 

participants who did not agree to give high quality answers. The final analytical sample 242 

comprised 5,311 participants (93.3% completion rate).  243 

 244 
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The mean age of participants was 71.4 years (SD 4.9 years). Most participants reported 245 

earning less than a Bachelor’s degree (65.2%), being in good health (43.0%), and being 246 

extremely confident filling out medical forms (44.2%). Participants reported taking an 247 

average of 7.0 medications (SD 10.9). 248 

  249 

The mean (M) level of agreement with stopping the medication was 4.71 (on a 6-point 250 

Likert scale, 95% CI: 4.67,4.75), but participants reported higher agreement with 251 

stopping lansoprazole (M=4.90, 95% CI: 4.85,4.95) compared to simvastatin (M=4.53, 252 

95% CI: 4.47,4.58), P<.001. Participants who received the combination rationale 253 

reported higher agreement with stopping the medication (M=4.83, 95% CI: 4.76,4.89) 254 

compared to those who received the rationales only related to lack of benefit (M=4.66, 255 

CI: 4.60,4.73) or potential for harm (M=4.65, 95% CI 4.58,4.72). Willingness to stop 256 

lansoprazole remained higher than simvastatin (b=0.24, 95% CI 0.12,0.35) when 257 

controlling for covariates (Table 3). 258 

 259 

Participants who were given the deprescribing rationale about the medication’s lack of 260 

benefit in combination with a potential for harm had higher agreement that Mrs. EF 261 

should follow her PCP’s recommendation to deprescribe than with either rationale alone 262 

(Table 2), F(2, 5,295)=8.93, P<0.001. However, when controlling for covariates, 263 

participants had higher agreement with the recommendation to deprescribe when the 264 

potential for harm was provided for either medication (b=0.16, 95% CI 0.02,0.29), as 265 

opposed to the lack of benefit or a combination of lack of benefit and potential for harm.  266 

 267 
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We found that participants across all four countries reported high level of agreement 268 

with recommendation for deprescribing (Table 2). In unadjusted analyses, participants 269 

in Australia and the US were more willing to agree with the recommendation for 270 

deprescribing (Appendix 2a and 2b), F(3,5294)=10.24, P<0.001. However, participants 271 

in the UK reported increased agreement with stopping the medications (Table 3) when 272 

controlling for covariates. 273 

 274 

Participants frequently reported personal experience currently or previously taking a 275 

statin (53.2%) or proton pump inhibitor (40.5%). In adjusted analyses, individuals who 276 

reported previously taking the therapeutic class of medication presented in the scenario 277 

reported higher agreement with deprescribing compared with those currently taking the 278 

medication (b=0.23, 95% CI 0.04,0.42). There was no difference in agreement with 279 

deprescribing among participants who currently or never took the medication.  280 

 281 

There were several attitudes towards medications and risk perceptions that were 282 

predictive of less agreement with stopping the medication (Table 3). These included 283 

feeling that stopping a medication would be negative (b=-0.35, 95% CI -0.39,-0.30)), not 284 

beneficial (b=-0.41, 95% CI -0.45,-0.36), or harmful (b=-0.10, 95% CI -0.13,-0.07); 285 

positive perceptions of taking 11 medications daily (b=-0.04, 95% CI -0.07,-0.01) or 286 

feeling anxious or worried that Mrs. EF’s health would worsen in the future without the 287 

medication (b=-0.23, 95% CI -0.30,-0.16) (Affective risk perceptions).  288 

 289 
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Finally, for the personality traits, individuals with a higher desire to engage in health 290 

promotion behaviors (b=0.08, 95% CI 0.02,0.13) or a higher need for certainty (b=0.12, 291 

95% CI 0.04,0.20) reported higher agreement with stopping the medication. There were 292 

no statistically significant associations between agreement with deprescribing and 293 

medical maximizing, beliefs about medicines questionnaire, and the desire to engage in 294 

actions to prevent poor health.  295 

 296 

Discussion  297 

Deprescribing of inappropriate medications is increasingly recognized as an important 298 

strategy for optimizing medication use among older adults.42 However, several 299 

systematic reviews have shown there is resistance to deprescribing in clinical practice 300 

from both patients and clinicians.17,43,44 Our findings, from the largest international 301 

deprescribing survey to date, show that older adults were significantly more accepting of 302 

a recommendation to stop a medication to treat a symptom that can be self-monitored 303 

compared to a medication to prevent future health problems. This may have been due 304 

to the heightened perceived importance of the medication itself (a medication for the 305 

heart), concerns about having a cardiovascular event if the medication was stopped, 306 

and the lack of ability to monitor the impact of a preventive medication.  307 

 308 

In contrast, Vordenberg et al. previously reported that adults 65 years and older in the 309 

US reported similar rates of concern about stopping medications that differed based on 310 
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risk, regulatory status, and indication for discontinuation.20 However, the study 311 

presented one medication at a time without patient-related information.20   312 

 313 

When discussing deprescribing, a clinician may focus on the balance of benefits and 314 

harms, quality of life, diminishing returns, and uncertainty of evidence for specific 315 

medications.45 However, it is not feasible to include all of these topics in a brief medical 316 

visit. A recent discrete choice experiment study found that Danish general practitioners 317 

prefer a brief, as opposed to none or detailed, discussion with patients about statin 318 

deprescribing.46 In systematic reviews, Hoffmann et al. identified that patients and 319 

clinicians inaccurately perceive the potential benefits of treatments (overestimate) and 320 

the harms (underestimate) which could influence deprescribing.47,48 It has been posited 321 

that the benefit of medicines is often taken for granted so informing individuals that their 322 

medicine lacks benefit may not resonate or be convincing enough to counteract the 323 

assumption that medicines are beneficial.31 Interestingly, our findings indicate that older 324 

adults across four diverse countries are more likely to agree with stopping a medication 325 

when they are presented with information about the potential harm of the medication. 326 

This suggests that if an individual is presented with the potential for harm of a 327 

medication, this may challenge strong beliefs about the potential benefits of medicines 328 

in general and raise concerns, which could in turn create an opportunity to deprescribe. 329 

Our work suggests that PCPs should focus on potential harms when discussing 330 

deprescribing recommendations with patients.  331 

 332 
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 333 

Research suggests that a person’s experience with deprescribing in the past can 334 

influence their attitudes towards deprescribing in the present.49 Rozsnyai et al. found 335 

that older adults who reported a negative deprescribing experience were less likely to 336 

support deprescribing.50 In our study, participants who reported previously taking a 337 

medication in the same therapeutic class as the medication under consideration for 338 

deprescribing in the vignette reported higher agreement with deprescribing Mrs. EF’s 339 

medication. While we did not collect information about the participants’ actual 340 

experience stopping the medication or the reason for deprescribing, it appears that it 341 

was successful in that they were no longer taking the medication. Integrating 342 

deprescribing as part of usual care and increasing older adults’ experiences with it could 343 

significantly increase deprescribing uptake throughout an individual's life.  344 

 345 

A key strength of our work is that it is the largest deprescribing survey to date and it 346 

included a sample of older adults across four countries with different healthcare 347 

systems. We used an experimental design which enabled the vignette to be held 348 

constant across conditions, allowing the impact on agreement with the PCP’s 349 

recommendation to deprescribe to be directly attributed to the effect of the 350 

manipulations. Furthermore, we adjusted our analysis for a range of important factors 351 

using validated scales. In addition, we worked with consumer stakeholder groups to 352 

ensure that the scenario represented a realistic and relatable person.  353 

 354 



 
 

18 
 

The primary limitation to this study is that the decisions that people make in a vignette 355 

may not align with their real-life decisions. Furthermore, we used lansoprazole to 356 

represent symptom control and simvastatin to represent a preventive medication; 357 

however, additional work is needed to see if the results would be replicated with other 358 

medications. Additional work is needed to understand the influence between specific 359 

language used in the intervention on an individual’s acceptance of a deprescribing 360 

recommendation. While our sample included substantial diversity, we make no claims 361 

that it is representative of all older adults in these countries, if only because our 362 

participants shared the common characteristic of being willing to participate in survey 363 

research using an online platform.  364 

Conclusion  365 

In this study using vignettes, a majority of older adults across four countries agreed with 366 

the recommendation by a PCP to deprescribe a medication for someone experiencing 367 

polypharmacy. Participants were more inclined to agree with deprescribing a medication 368 

for the treatment of a symptom rather than health prevention. Our work suggests that 369 

PCPs should focus on potential harms when discussing deprescribing 370 

recommendations. Our findings have application in future deprescribing intervention 371 

studies or to deprescribing guidelines or algorithms, as we have identified points of 372 

discussion about medications that are important to patients and may increase the 373 

likelihood of deprescribing.  374 
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Figure legends 529 

Figure 1. Participant flow and study design 530 

Figure 2. Mean participant scores by drug and rationale with standard error bars 531 
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Appendix 2a. Mean participant level of agreement with stopping simvastatin by country 533 

and rationale 534 

Appendix 2b. Mean participant level of agreement with stopping lansoprazole by country 535 

and rationale 536 

 537 

  538 



 
 

28 
 

Tables  539 

Table 1. Participant (N = 5,311) demographic, health, and medication characteristics  540 
                             n (%) 

Country of residence  
     Australia  1,221 (23.0) 
     Netherlands 1,250 (23.5) 
     United Kingdom 1,340 (25.2) 
     United States  1,500 (28.2) 
  
Gender  
     Male  2,792 (52.6) 
     Female 2,506 (47.2) 
     Transgender or Other  13 (0.2) 
  
Education  
     High school diploma or less 1,619 (30.5) 
     Some college, associate’s, or trade school  1,843 (34.7) 
     Bachelor’s degree  1,155 (21.8) 
     Master’s degree or higher 547 (10.8) 
     Missing 120 (2.3) 
  
Support needed to manage medications‡  
     None 3,959 (88.0) 
     Occasional support  373 (8.3) 
     Complete assistance  165 (3.7) 
  
Personal use of medication presented in vignette*  
     Statin (current or previous use) 1,379 (53.2) 
     Proton pump inhibitor (current or previous use) 1,051 (40.5) 
  
Self-reported health  
     Excellent 229 (4.3) 
     Very good 1,118 (21.1) 
     Good 2,284 (43.0) 
     Fair 1,325 (25.0) 
     Poor 238 (4.5) 
     Missing 117 (2.2) 
  
Health Literacy†   
     Extremely  2,346 (44.2) 
     Quite a bit 2,083 (39.2) 
     Somewhat (potential for lower health literacy) 502 (9.5) 
     A little bit 164 (3.1) 
     Not at all 96 (1.8) 
     Missing 120 (2.3) 

Mean (SD) 
Age 71.4 (4.9) 
Total number of medications 7.0 (10.9) 
     Prescription  4.9 (8.7) 
     OTC/supplements  2.1 (4.4) 
Medical maximizer-minimizer 3.4 (1.4) 

* Among participants who received a scenario with this medication; responses received 541 
for simvastatin (n=2,591/2,655, 97.6%) and lansoprazole (n=2,597/2,656, 97.8%)  542 
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† Confidence filling out medical forms 543 
‡ Among participants who reported taking one or more prescription or non-prescription 544 
medications (n=4,548) 545 
SD = Standard deviation 546 
  547 
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Table 2. Mean participant agreement with primary care provider’s recommendation to 548 

stop a medication for a hypothetical patient by country, deprescribing rationale, and 549 

drug*  550 

Characteristic Mean** (95% CI) 

Country  

     Australia*,† 4.83 (4.75, 4.90) 

     Netherlands*,‡ 4.60 (4.52, 4.68) 

     United Kingdom†,§ 4.61 (4.53, 4.69) 

     United States‡,§ 4.81 (4.74, 4.87) 

 F(3,5294)=10.24, p<.001 

Rationale  

     Lack of benefit‖ 4.66 (4.60, 4.73) 

     Potential for harm¶ 4.65 (4.58, 4.71) 

Lack of benefit and  

potential for harm‖,¶ 

4.82 (4.76, 4.89) 

 F(2, 5,295)=8.93, p<.001 

Drug  

     Simvastatin# 4.52 (4.47, 4.58) 

     Lansoprazole# 4.90 (4.85, 4.95) 

 t(5,296)=-9.94, p<.001 

* Values sharing the same superscript letter are significantly different from each other 551 

**6-point Likert scale with scale anchors ‘Strongly disagree (1)’ and ‘Strongly agree (6)’ 552 

  553 
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Table 3. Demographic and psychological predictors of agreement with stopping a 554 

medication using ordered logistic regression*,† (n=5,062) 555 

 
Unstandardized  

regression coefficient  
(95% CI) 

Standardized 
regression coefficient 

(β) 

Medication-related characteristics    
Drug in scenario   
     Simvastatin ref ref 
     Lansoprazole  0.24 (0.12, 0.35) 0.12 
Rationale for stopping   
     Lack of benefit ref ref 
     Potential for harm 0.16 (0.02, 0.29) 0.07 
     Lack of benefit & potential for harm 0.12 (-0.01, 0.25) 0.06 
Personality traits   
Medical maximizer-minimizer 30  -0.01 (-0.05, 0.04) -0.01 
Beliefs about medicines general31,32 -0.08 (-0.17, 0.02) -0.06 
Beliefs about medicines specific necessity31,32  0.05 (0.00, 0.11) 0.07 
Beliefs about medicines specific concern31,32  0.01 (-0.07, 0.09) 0.01 
Desire to engage in actions to promote good 
health33 0.08 (0.02, 0.13) 0.09 
Desire to engage in actions to prevent poor 
health33  0.05 (0.00, 0.10) 0.07 

Need for certainty34  0.12 (0.04, 0.20) 0.10 
Participant characteristics    
Country of residence    
     United States ref ref 
     Australia 0.13 (-0.03, 0.29) 0.05 
     Netherlands 0.13 (-0.03, 0.30) 0.06 
     United Kingdom 0.20 (0.05, 0.36) 0.09 
Age 0.01 (0.00, 0.02) 0.04 
Gender*   
     Male ref ref 
     Female -0.11 (-0.22, 0.01) -0.05 
Education    
     High school diploma or less 0.20 (0.00, 0.39) 0.09 
     Trade school, some college, or Associate’s 
d  

0.12 (-0.07, 0.30) 0.06 
     Bachelor’s degree 0.04 (-0.16, 0.23) 0.02 
     Master’s degree or higher ref ref 
Health literacy39,40  0.10 (0.04, 0.17) 0.09 
Health status38   -0.04 (-0.11, 0.04) -0.04 
Personal use of the medication    
     Current ref ref 
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     Past 0.23 (0.04, 0.42) 0.07 
     Never 0.12 (0.00, 0.25) 0.06 
Risk perceptions    
Deliberative risk perception‡ -0.03 (-0.09, 0.04) -0.04 
Affective risk perceptions§ -0.23 (-0.30, -0.16) -0.33 
Experiential risk perception‖ 0.01 (-0.06, 0.08) 0.02 
Attitudes towards deprescribing 

Attitudes towards stopping medication (1=very 
positive, 10=very negative)35,36 -0.35 (-0.39, -0.30) -0.80 

Anticipated lack of benefit of stopping medication 
(1=very beneficial, 10=not beneficial) 35,36 -0.41 (-0.45, -0.36) -0.98 

Anticipated harm of stopping medication (1=not 
harmful, 10=very harmful)35,36 

-0.10 (-0.13, -0.07) -0.24 

Positive attitudes toward polypharmacy 

Attitudes towards number of medications (1=very 
negative, 10=very positive)37 -0.04 (-0.07, -0.01) -0.10 

 556 
* Individuals who identified as transgender or other were excluded because of their 557 
small number (n=13) 558 
† Statistically significant at P < 0.05 and are reported in bold font 559 
‡Likelihood that health will worsen in the future without the medication  560 
§Combination variable: anxious, worried that health will worsen in future without 561 
medication  562 
‖Combination variable: easy to imagine health worsening in the future, feel that health 563 
will worsen in the future  564 
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Text Box 565 

Mrs. EF is a 76-year-old female who has multiple health conditions including:     566 

• Atrial fibrillation (irregular heartbeat)   567 
• Chronic obstructive pulmonary disease (chronic breathing problem)     568 
• Constipation   569 
• Depression    570 
• High blood pressure    571 
• High cholesterol   572 
• History of blood clots   573 
• Indigestion (upset stomach)   574 
• Prevention of brittle bones (osteoporosis)   575 

Mrs. EF has regularly seen her primary care provider (PCP) for the past 10 years to help manage her 576 
health. A PCP is a doctor, nurse practitioner, or physician assistant who sees people for common medical 577 
conditions. She trusts her PCP.  578 

Over the years, her PCP has prescribed 11 medications. She takes all of the medications according to 579 
the directions (see picture below).    580 

Name Used For 

Morning 

 

Night 

 
 

Only if 
needed 

Atenolol Lower blood pressure    

Citalopram Depression    

Hydrochlorothiazide Lower blood pressure    

Lansoprazole Indigestion (upset stomach)    

Lisinopril Lower blood pressure    

Tiotropium Chronic breathing problem    

Calcium Prevention of brittle bones 
(osteoporosis)    

Senna Constipation    

Simvastatin Lower cholesterol    

Warfarin Prevent blood clots    

Albuterol Shortness of breath from 
chronic breathing problem    

 581 

[page break]  582 
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Mrs. EF believes that is a good idea to take medications if they benefit her health, even if the 583 
benefit is very small. However, Mrs. EF also doesn’t really like having to take medications.  584 

She has had a number of problems including feeling tired, having constipation, and occasionally feeling 585 
dizzy. She talked with her PCP about this in the past and it was unclear which, if any, medication is 586 
causing these problems. 587 

Mrs. EF’s husband was diagnosed with cancer several years ago and he recently had a stroke. She has 588 
been very busy taking care of him which has made it more difficult for her to manage her health 589 
conditions through lifestyle changes, such as eating healthy foods and being physically active. Taking 590 
care of her husband has made her want to take care of her own health even more than in the past. 591 

[page break] 592 

Mrs. EF is at a routine visit with her PCP today. The following conversation takes place during the 593 
visit:      594 

PCP: “I was looking at your list of medication and I would like to talk with you about potentially making a 595 
change.”      596 

Mrs. EF: “What type of change?”      597 

PCP: “I know that you have been taking [simvastatin/lansoprazole] once a day for several years. We 598 
talked about how this medication would lower your cholesterol and, in turn, help to prevent heart disease 599 
and strokes.”      600 

Mrs. EF: “Yes, I make sure to take [simvastatin/lansoprazole] every day. I never skip a dose because I 601 
know it is important.”      602 

PCP: “That’s great that you have been taking it every day. I am glad that you have [never had a 603 
stroke/not been having any indigestion]. However [rationale related to either lack of benefit, potential 604 
for harm, or a combination of lack of benefit and potential for harm – see Figure 1]” 605 

Based on what you have read so far, please choose how much you agree or disagree with the following 606 
statement:  607 

I think that Mrs. EF should follow her PCPs recommendation and stop taking 608 
[simvastatin/lansoprazole]. (6-point Likert scale; 1=strongly disagree, 6=strongly agree) 609 

  610 
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Figure 1. Participant flow and study design 611 

  612 
  613 
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Figure 2. Mean participant scores by drug and rationale with standard error bars* 614 

 615 

*6-point Likert scale with scale anchors ‘Strongly disagree (1)’ and ‘Strongly agree (6)’ 616 
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Appendix 1. Participant view of hypothetical patient vignette in survey*   618 

 619 

Next page 620 

 621 

 622 

 623 
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Next page 624 

 625 

Next page 626 

 627 

 628 

* In this example, the Primary Care Provider recommends discontinuation of simvastatin as it may cause 629 
harm. This version was displayed to participants in the United States. Participants in Australia and the 630 
United Kingdom received the same version except General Practitioner replaced Primary Care Provider. 631 
Participants from the Netherlands received a version with the terminology General Practitioner and the 632 
survey was administered in Dutch. 633 

 634 

  635 
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Appendix 2a. Mean participant level of agreement with stopping simvastatin by country 636 

and rationale* 637 

 638 

 639 
 640 

Appendix 2b. Mean participant level of agreement with stopping lansoprazole by 641 

country and rationale* 642 

 643 

 644 
*6-point Likert scale with scale anchors ‘Strongly disagree (1)’ and ‘Strongly agree (6)’ 645 
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