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Abstract 

Background. Patients and clinicians are often required to make trade-offs between the 

relative benefits and harms of multiple treatment options. Combining network meta-

analysis results with user preferences can be useful when choosing among several 

treatment alternatives.  

Objective. Using cholesterol-lowering statin drugs as a case study, we aimed to determine 

whether an interactive web-based platform that combines network meta-analysis findings 

with patient preferences had an effect on the decision making process in a general 

population sample.   

Method. This was a pilot parallel randomized controlled trial. Between December 2017 and 

January 2018, we used Amazon’s Mechanical Turk to recruit participants over the age of 18 

residing in the United States. 349 participants were randomly allocated to see either the 

interactive tool (intervention) or a series of bar charts (control). Randomisation was 

computer-generated by the Qualtrics online platform using a 1:1 ratio for allocation and 

investigators were blinded to group assignment. The primary endpoint was decisional 

conflict and secondary endpoints included decision self-efficacy, preparation for decision 

making, and the overall ranking of statins.  

Results. 258 participants completed the trial and were included in the analysis. On the 

primary outcome, participants randomized to the interactive tool had significantly lower 

levels of decisional conflict than those in the control group (difference, -8.53; 95% CI, -12.96 

to -4.11 on a 100-point scale; p=0.001). They also appeared to have higher levels of 

preparation for decision making (difference, 4.19; 95% CI, -0.24 to 8.63 on a 100-point scale; 

p=0.031). No difference was found for decision self-efficacy, although groups were 

statistically significantly different in how they ranked different statins.  
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Conclusion. The findings of our proof-of-concept evaluation suggest that an interactive web-

based tool combining published clinical evidence with individual preferences can reduce 

decisional conflict and better prepare individuals for decision making.  
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Introduction 

When making decisions, patients and clinicians are frequently asked to consider the benefits 

and harms of multiple treatment options. Such decisions are complex and require obtaining, 

interpreting, and weighing large quantities of disparate sources of evidence about the 

efficacy and safety of alternative options. Although ultimate decisions should incorporate 

patient values and preferences about the relative importance of different outcomes, the 

extent to which patient preferences are integrated in practice remains unclear (1).   

 

Decision aids are tools that can be used in routine clinical practice to increase the ability of 

patients and clinicians to make shared, collaborative and informed decisions that reflect the 

relative benefits and harms of treatment options (2). A recent systematic review including 

105 studies (3) found that decision aids can be helpful in increasing a participant’s 

knowledge, and decreasing decisional conflict and passivity in decision making. Decision aids 

may also allow patients to make decisions that are more reflective of their own preferences 

based on increased knowledge about the benefits and harms of alternative options. The 

majority of studies evaluating decision aids to date primarily focused on questions with a 

“yes” or “no” answer (e.g., proceeding with screening; initiating drug therapy; having 

surgery), and very few considered subsequent choices once these overarching decisions 

were made (e.g., choosing among several drug options). “What is the treatment of choice 

for condition x?” is among the most commonly asked questions in clinical practice (4). 

Hence, there is a clear need to develop and evaluate tools that effectively inform complex 

treatment selection decisions.  
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Statins are among the most widely prescribed classes of drugs due to their established 

benefits in reducing the risk of cardiovascular disease (5). Although they are often 

considered to be interchangeable, individual statins may differ in terms of their benefit and 

harm profiles. A recent series of network meta-analyses evaluated the relative benefits and 

harms of different statins (6,7). While some statins were shown to be more effective in 

reducing the risk of major coronary events, others were shown to have better tolerability. 

For patients to make informed choices and benefit fully from this evidence, the results of 

these comparative meta-analyses need to be presented in a way that is valid and 

understandable and also allows patients to reflect on how the performance of different 

statins interact with their own preferences (8).  

 

We previously developed an interactive web-based tool that combines the results of 

network meta-analyses with the importance that individuals place on the different benefits 

and harms of individual statins (9). Our approach was informed by Subjective Expected 

Utility Theory (SEUT) which has been recommended and widely used in the development of 

other decision aids (10,11). According to SEUT, individuals have a personal preference for, or 

utility derived from, different outcomes. Their choices reflect expected utilities, which are a 

function of individuals’ assumptions about the likelihood of outcomes and their preferences 

for those outcomes (12).  

 

SEUT is especially relevant in the context of complex health care decisions that involve 

multiple choices with diverse benefits and harms. Such decisions present individuals with a 

situation that limits their ability to make well informed and considered decisions. In the case 

of statins, our interactive web-based tool was aimed at assisting individuals in choosing 
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which statin may be most appropriate for them. As the theory does not provide specific 

guidance about how best to present information (10), we chose not to present users with 

numerical estimates of outcome probabilities, and instead developed interactive visuals to 

communicate the likelihood of which statin is best on different outcomes. In most recent 

applications of SEUT to the development of patient decision aids, the process of deliberation 

and preference elicitation was externalized. We chose to have the deliberation process as a 

key component of the web-based tool by eliciting user preferences about different 

outcomes. The tool then combined these preferences with information (probabilities) from 

published network meta-analyses in an intuitive way.  

 

This novel combination of data visualization with the fundamental components of SEUT may 

reduce the cognitive burden of decision-making, leading to meaningful improvements, and 

allowing users to feel more engaged with the process. Such improvements could 

subsequently increase the likelihood that patients are prescribed a statin that offers a 

unique match for their values and preferences. This emphasis on user preferences for 

different outcomes could ultimately help to improve primary medication adherence both in 

the short and long-term (13).  

 

The aim of this study was to examine whether an interactive tool that combines published 

clinical information with user preferences had an impact on the decisional conflict, decision 

self-efficacy, and preparation for decision making that people felt when asked to choose 

among different statins. In addition, we aimed to determine if using the tool altered user 

preferences for statins. A general population sample was chosen for this proof-of-concept 
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evaluation in order to test and demonstrate the acceptability and usefulness of this 

interactive approach in decision-making.  

 

Methods 

Study design and participants 

The study was a randomized controlled trial. Participants were randomized to parallel 

groups to see either a set of bar charts showing rankings of benefits and harms of different 

statins (Supplementary Material Appendix 1) (control group), or the bar charts followed by 

an interactive tool for statins (intervention group). Allocation was carried out with a 1:1 

ratio using the Qualtrics online platform. Participants were not aware of their group 

assignment. As randomization and data collection were completed centrally through an 

automatic web-based system, investigators also had no knowledge of group allocation, 

ensuring concealment of randomized allocation before and during the trial. To achieve the 

required sample size, responses were screened prior to analysis to ensure that all 

questionnaires had been completed, that uniform responses had not been given, and that 

participants had not participated previously. If this was the case, responses were excluded 

and recruitment was re-opened to ensure the predetermined sample size was met.  

 

Participants were recruited via Amazon’s Mechanical Turk (MTurk), which provides a 

general population sample of respondents from the United States. The task was posted 

online between December 2017 and January 2018. Participants had to be based in the 

United States, were over the age of 18 and had not completed the task previously. Each 

participant was remunerated according to Amazon’s Mechanical Turk payment policy upon 

completion of the questionnaires.  
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The study was exempt from ethics review from the London School of Economics and 

Political Science Research Ethics Committee through the self-certification pathway and is 

reported in line with the CONSORT Statement as shown in the Supplementary Material (14). 

This proof-of-concept trial was not registered and no changes to the methods were made 

after trial commencement.  

 

Intervention 

The intervention was an interactive web-based tool which synthesises key findings from 

published network meta-analyses on the benefits (6), and tolerability and harms (7) of the 

five most commonly used cholesterol-lowering treatments, statins (available at 

http://lse.live.kiln.digital/statins/)(9). The tool allows users to specify the importance of 

each benefit and harm outcome according to their own preferences and this information is 

combined with information on relative effects of the statins obtained from the network 

meta-analyses.  

 

The ranking is therefore based on two components: (1) user preferences for different 

outcomes and (2) performance of individual statins on these different outcomes (9). While 

the former is directly entered by the user by moving the cursor from “Not important” to 

“Very important”, the latter are obtained from published network meta-analyses.  

 

As described previously, network meta-analyses forming the basis of the tool adopted a 

Bayesian framework and derived probabilities that each statin had a certain rank using the 

posterior distributions of all treatments (6,7). These findings were in turn used to estimate 
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the surface under the cumulative ranking curve (SUCRA) for each statin, ranging from 0.0 to 

1.0 (15,16).  

 

These findings are incorporated into the tool’s machinery as numeric summaries of the 

overall performance of each statin on each outcome (1.0 when a statin is certain to be the 

best and 0.0 when it is certain to be the worst). The tool then multiplies user weights 

applied to different outcomes by the performance on these of different statins. In other 

words, the overall ranking for each statin is a simple weighted average of its performance 

on different outcomes with the weight specified directly by the user. The tool ultimately 

shows users how the different statins rank according to their relative effects in combination 

with the users’ own stated preferences.  

 

--- FIGURE 1 HERE --- 

 

The control charts were seven bar charts which displayed the likelihood that each statin was 

the best option on each of the benefits and harms. Therefore, the control charts included 

identical information obtained from published network meta-analyses. The statin that 

scored most highly on each chart was indicated (Supplementary Material Appendix 1). 

Longer bars indicated more favourable benefit and harm profiles. These charts were not 

interactive, and participants were asked to visually compare how each statin performed on 

each outcome and reflect on the importance they placed on each independently. Prior to 

viewing the full set of charts, participants were shown one of the charts (coronary events) 

with an explanation of how to interpret the information which included highlighting the 

highest and lowest scoring statin on this outcome. To ensure that participants accurately 



10 
 

interpreted the information presented in the bar charts, they were asked to identify which 

of the statins performed second best on the coronary events outcome before proceeding to 

the full set of bar charts. Participants could not proceed until the correct answer was 

selected. The control condition was chosen based on recommendations on presenting 

benefit-risk information from the IPDAS collaboration (17) and Innovative Medicines 

Initiative’s PROTECT project (18).  

 

Measures 

Background Information 

A series of questions asked about participants’ background and demographic characteristics 

(age, gender, ethnicity, education and income) and their cardiovascular health (whether 

they had cardiovascular disease, whether they were at high risk of cardiovascular disease, 

whether they were prescribed statins, whether they had spoken to a doctor about statins). 

Participants were also asked how important they judged the benefits (all-cause mortality, 

coronary events, cerebrovascular events) and harms (discontinuation, muscle pain, kidney 

problems, liver problems) of statins to be on a 5-point scale from “Not at all important” to 

“Very important”.   

 

Primary outcome measure 

Decisional Conflict Scale – 10-Item Format (19) 

The pre-determined primary outcome of this study was the Decisional Conflict Scale (DCS). 

DCS measures perceptions of difficulty in making decisions, including lack of information to 

help choose between options, and feeling unclear about one’s own preferences. It is a 

commonly used outcome in studies evaluating decision aids (3). This version of the scale has 
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10 items which are rated along a 3-point scale with options of “Yes”, “Unsure”, “No” and the 

combined scores are converted to a 0-100 scale with lower scores indicating lower levels of 

decision conflict. The scale has been validated previously (20) and had an acceptable alpha 

score of 0.76. 

 

Secondary outcome measures 

Decision Self-Efficacy Scale (21) 

The Decision Self-Efficacy (DSE) scale measures self-confidence and belief in one’s ability to 

make a decision and to participate in shared decision making. The scale comprises 11 items 

rated along a 5-point scale from “not at all confident” to “very confident” and the combined 

scores are converted to a 0-100 scale with higher scores indicating higher self-efficacy. The 

scale has been validated previously (21) and had an acceptable alpha score of 0.82. 

Questions were slightly adapted for the purposes of this study to refer to statins.  

 

Preparation for Decision Making Scale (22) 

The Preparation for Decision Making (PDM) scale measures a user’s perception of how 

useful a decision support tool is in preparing them to talk to a health professional about a 

health decision. The full scale has 10 items but a single item (“Help you recognize that a 

decision needs to be made?”) was omitted before data collection due to lack of relevance to 

this study.  The items are rated along a 5-point scale from “not at all” to “a great deal” and 

the combined scores are converted to a 0-100 scale with higher scores indicating higher 

perceived level of preparation. The scale has been validated previously (23) and had an 

acceptable alpha score of 0.90. 
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Ranking of statins 

Participants were asked to rank which of the five statins (atorvastatin, lovastatin, 

pravastatin, rosuvastatin, simvastatin) would be their first, second and third choice on the 

basis of the information that they had seen in either the control charts or the interactive 

tool, while taking into account their preferences. 

 

Procedure 

Participants were provided a link in Amazon’s Mechanical Turk which directed them to the 

survey, hosted on the Qualtrics online platform. After participants were presented with 

information on the study, they were asked for their consent to take part. Participants were 

then asked to complete a series of questions about their background characteristics, 

cardiovascular health, and the importance they placed on each of the benefits and harms 

included in the control charts and the interactive tool.  

 

After completing these questions, participants were randomized to either see the control 

charts only, or to see the control charts followed by the interactive tool. Both groups were 

then asked to indicate the statins that they would consider to be their first, second, or third 

choice. For participants randomized to the intervention arm, they were asked to rank the 

statins twice: first after seeing the control charts and second after seeing the interactive 

tool. After ranking the statins, all participants were asked to complete the DCS, and DSE and 

PDM scales. At the end of the survey, all participants were shown the interactive tool to 

seek qualitative feedback on its presentation and acceptability.  

 

Statistical analysis 
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Descriptive statistics were used for all variables using frequencies for categorical data and 

means and standard deviations for continuous data. Differences between the two groups in 

baseline characteristics, scores on the primary and secondary outcome measures and 

ranking of the statins with the control charts were analysed using t-tests and Fischer’s exact 

tests. For participants randomized to see both the control charts and the interactive tool, 

the differences between their rankings of the statins was analysed using the Stuart-Maxwell 

test.  

 

An a priori power calculation was completed to determine the required sample size. It 

suggested that 129 participants with complete responses in each of the two arms would 

give 80% power to detect a difference of seven points in the primary outcome on the DCS at 

the conventional 5% significance level. The standard deviation was assumed to be 20 based 

on the results of previous studies using the DCS (3). 

 

All analyses were carried out using STATA 14 (24). 

 

 

 

Results 

Characteristics of the sample 

Three hundred and sixty-nine participants consented to take part in the study. Of these, 20 

did not complete baseline information. 175 were randomized to the intervention group and 

174 to the control group (Figure 2). No participants were excluded for taking part in the 
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study multiple times. After exclusions, there were complete data for 122 participants in the 

intervention group and 136 participants in the control group.  

 

--- FIGURE 2 ABOUT HERE --- 

 

The mean age of the sample was 32 years and most participants were white (181; 70.2%), 

had a bachelor degree (115; 44.6%) and the majority earned less than $50000 per year 

(Table 1). Thirty-seven (14.3%) of the participants reported that they were at high risk for 

cardiovascular disease and 23 (8.9%) that they had cardiovascular disease. Thirty-nine 

(15.1%) reported that they had spoken to a doctor about statins and 21 (8.1%) were 

currently or had previously been prescribed statins. There were no significant differences 

between the two groups on any of these variables.  

 

--- TABLE 1 ABOUT HERE --- 

 

As shown in Figure 3, all-cause mortality, coronary events and cerebrovascular events were 

judged as the most important outcomes associated with using statins with most participants 

indicating that they saw these as ‘very important’. Kidney and liver problems were next with 

participants indicating that they considered these as ‘important’. Finally, muscle pain and 

discontinuation of treatment followed with participants indicating these were ‘somewhat 

important.’  

 

--- FIGURE 3 ABOUT HERE --- 
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Participants in the control and intervention groups reported broadly similar rankings when 

using the bar charts. Both groups indicated simvastatin was their first choice followed by 

atorvastatin and other statins (p=0.186). For the second choice, participants in the control 

group were most likely to choose pravastatin followed by atorvastatin whereas the 

intervention group reported the opposite (p=0.043).  For the third choice, choices were 

more varied with differences between the groups (p=0.048) (Supplementary Material 

Appendix 3).  

 

Primary outcome 

Decisional Conflict 

The mean total score on the DCS in the intervention group was 14.59 (SD = 15.04) compared 

to 23.12 (SD = 20.34) in the control group with a difference of -8.53 (95% CI -12.96; -4.11). 

This difference was significant with a moderate effect size (p=0.001; Cohen’s d=0.48). 

 

--- TABLE 2 ABOUT HERE --- 

 

Secondary outcomes 

Decision Self-Efficacy 

On the DSE scale, the mean score for participants in the intervention group was 82.86 (SD = 

10.56) compared to 82.40 (SD = 9.96) in the control group with a difference of 0.46 (95% CI -

2.06; 2.98). This difference was not statistically significant (p=0.360; Cohen’s d=0.04).  

 

Preparation for Decision Making  
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On the PDM scale, the mean score for participants in the intervention group was 96.11 (SD = 

18.07) compared to 91.91 (SD = 18.04) in the control group with a difference in means of 

4.19 (95% CI -0.24; 8.63). This difference was significant with a small effect size (p=0.031; 

Cohen’s d=0.23). 

 

The participants’ reported ranks for the different statins are shown in Figure 4. When using 

the bar charts, most participants ranked simvastatin as their first choice (76; 62.3%). When 

using the interactive tool, even more participants reported ranking simvastatin as their first 

choice (101; 82.8%) (p<0.001). Participants were more likely to select atorvastatin as their 

second choice (43; 35.6%) when using the bar charts. When using the interactive tool, 

pravastatin (67; 54.9%) was more likely to be ranked second (p<0.001). For the third ranked 

statin, participants were most likely to choose pravastatin (38; 31.2%) when using the bar 

charts. When using the interactive tool, participants were more likely to rank atorvastatin as 

their third choice (60; 49.2%) (p<0.001) (Supplementary Material Appendix 3). 

 

--- FIGURE 4 ABOUT HERE --- 

 

Acceptability of the Statin Ranking Tool 

The quality of the information that was presented in the interactive tool was reported to be 

good or very good for a series of considerations shown in Table 3. In addition, most 

participants reported that the tool gave the right amount of information (184; 71.3%), that 

it was balanced in its presentation of the benefits and harms (196; 76.0%) and the majority 

of participants indicated that they would be likely (112; 43.4%) or very likely (96; 37.2%) to 

use the tool if it was available.  
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---TABLE 3 ABOUT HERE --- 

 

All but eighteen of the 258 participants made free text comments about what they liked 

about the interactive tool and 187 made comments on what might be improved, with a 

further 37 indicating they were unsure or had no suggestions. Thirty-four participants made 

no comments on improvements. Examples of user comments are shown in the Box. 

 

Box. Participant quotes on the tool. 

In response to the question: “What did you like about the statin ranking tool?” 

“It enabled me to make more personalized choices. I could really tell it what was 
important to me. I could readjust it to consider different situations and 
possibilities, and it gave me insights I didn't fully get with the other tool.”  

(Participant 9) 

“It was so easy to use and view the changes on the sliders. The information was 
informative and yet not too much information overload.  It was simply put in 
easy to understand verbiage.”  

(Participant 16) 

“It's very clear and easy to use. The sliders combined with the auto-updating 
graph makes it very easy to understand. The definitions are very useful. There is 
a decent amount of information given about each measure.”  

(Participant 41) 

“It's colorful and simple, which makes it easy to process the information - and it 
allows you to move the sliders around to see how different choices change the 
rankings.  It's a good tool - makes difficult information simple to understand.”  

(Participant 92) 

“I like it, the graphics are easy to interpret and the information is presented in a 
well-organized way. I felt that I have the right information to make the right 
choice.”  

(Participant 137) 
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 “I thought it was very easy to use.  I liked that you put in your personal 
preferences of what is most important to you and it shows you in which order 
the statins are recommended based on those preferences.  I think that gives you 
a great starting point to talk with your doctor about which one you think might 
be the right choice.  It was very user friendly.”  

(Participant 165) 

 
 
In response to the question: “What suggestions do you have to improve the statin ranking 

tool?” 

“I'd suggest adding more information, probably in the sidebar about the various 
side effects and other related topics. I felt the information provided was a bit too 
brief.”  

(Participant 86) 

 “The average cost for each could be helpful, or how much is usually covered by 
insurance.  Also, I was wondering if the harms change based on age or gender 
and if information could be presented on this.”  

(Participant 164) 

 

 

Discussion 

 

Our findings in this randomized controlled trial demonstrate that an interactive tool can 

have a positive effect on decisional conflict and preparation for decision making, as well as 

having an impact on the reported rankings of different treatments. Participants in our study 

judged the content of the tool to be appropriate, clearly presented, and balanced. The tool 

also had high acceptability: the vast majority of participants reported that they would be 

likely or very likely to use it if it was available. Individuals using the interactive tool reported 

considerably lower levels of decisional conflict and may have had higher levels of 

preparation for decision making, albeit with some lack of precision on this latter outcome. 
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These findings suggest that the information presented in the tool provided the participants 

with greater certainty in terms of their own preferences. In addition, communication of 

network meta-analysis findings in an interactive and visually appealing format altered the 

way participants viewed the statins, resulting in different treatment rankings.  

 

Recent systematic reviews showed that decision aids can effectively increase satisfaction 

with decision making and improve adherence (3). For example, the Statin Choice decision 

aid improves knowledge, reduces decisional conflict and increases trust (25,26). However, 

there is conflicting evidence on whether using the decision aid can improve adherence 

(25,26). Another statin decision aid, the Option Grid, provides a more interactive manner in 

which preferences are revealed and discussed. This decision aid shifts user preferences 

regarding treatment but improvements in satisfaction or adherence have not been 

documented (27). Both of these decision aids focus on whether to take statins and do not 

provide information on the comparative effects of statins and patients’ preferences 

regarding these benefits and harms. The interactive tool evaluated in this study is therefore 

novel in combining the results of published network meta-analyses with user preferences.  

 

Our findings are relevant for a wide range of decision contexts where multiple treatment 

options are available. Comprehensive network meta-analyses of the benefits and harms of 

treatment options are becoming more prevalent, with prominent recent examples in 

second-line treatment for diabetes (28), depression (29), and schizophrenia (30). For each of 

these conditions, it would be possible to develop tools that combine information on the 

comparative effects of treatment options with user preferences (31). This may be 
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particularly important when considering treatment options with more varied benefit or side 

effect profiles.  

 

A key strength of this study is its relatively large sample size and randomized design. 

Nevertheless, our results should be interpreted in light of their limitations. The first set of 

limitations relate to the tool itself, as it shares the limitations of the clinical literature it 

summarizes. Network meta-analyses synthesized the findings of randomized trials. Patient 

populations included in randomized controlled trials may not be representative of those in 

actual clinical practice. There are also challenges when applying population-level average 

treatment effects to individuals.  

 

The tool does not yet capture the full complexity of the range of factors that may be 

involved in the decision making process, such as out-of-pocket costs and the user’s baseline 

risk for developing cardiovascular disease. In addition, we used the categories of outcomes 

commonly reported in systematic reviews and meta-analyses; however, some of the 

outcomes are overlapping (e.g., all-cause mortality and major coronary events). The current 

version of the tool does not account for the correlation between outcomes. Therefore, the 

tool does not allow for accurately trading off different benefit and harm outcomes. Future 

iterations of the tool should incorporate more complex methods, including multicriteria 

decision analysis (9). As described previously, the combination of network meta-analysis 

with multicriteria decision-analysis would provide a framework to accurately capture the 

trade-off between different benefit and harm outcomes associated with alternative 

treatment options (32,33).  
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The tool also reflects the limitations of the current methods to rank treatment choices. In 

the current tool, the ranking of statins is based on the surface area under the cumulative 

ranking curve obtained from published network meta-analyses. While such rankings offer a 

useful summary of the relative effectiveness of multiple treatments, they do not effectively 

communicate how much better or worse one treatment is compared to another (34). In 

real-world settings, a nuanced interpretation of treatment rankings may require input from 

clinicians with an understanding in combining point estimates with uncertainty intervals 

when comparing the effectiveness of multiple interventions.  

 

Some further limitations relate to the study design.  First, participants may have 

misinterpreted or had difficulty in understanding certain outcome definitions (e.g., myalgia 

and discontinuations due to adverse events). In some instances, the tool used non-standard 

terminology to define certain outcomes (e.g., kidney and liver enzyme elevations to refer to 

organ damage).  

 

Second, while we observed a statistically significant difference on the primary endpoint, 

participants in both arms of the study had low levels of decision conflict and high levels of 

decision self-efficacy and preparation for decision making. This may be due to the 

hypothetical nature of the decisions in our study. Unlike the participants of earlier studies 

who were faced with actual treatment decisions and reported higher levels of decision 

conflict (3), most participants in our study did not have cardiovascular disease and had not 

previously considered statin therapy. Nevertheless, the magnitude of effect observed for 

the DCS in our study was comparable to the findings of studies reported in a recent 

systematic review of decision aids, including those using clinical samples (3) .  
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Third, MTurk was used to recruit participants. Concerns have previously been raised that 

MTurk respondents may lack effort and not engage properly with the content of the 

questionnaires. However, past work has shown that responses from MTurk samples do have 

good internal validity and can provide better external validity than convenience or student 

samples (35). MTurk has been successfully used in other studies of decision aids and health 

communication (36–38). In this study, free text responses regarding what could be 

improved about the interactive tool were insightful, suggesting that participants effectively 

followed instructions and engaged with the tasks. It is possible that participants with lower 

levels of health literacy may require additional assistance when using the tool. 

 

Fourth, we used a general population sample, which is unlikely to be representative of the 

real-world populations who constitute the target user audience of the tool. For example, 

approximately one third of participants reported either having or being at high risk of 

developing cardiovascular disease. They were also considerably younger than the 

population at risk of experiencing cardiovascular adverse events. Our sample therefore may 

have severely limited the generalisability of our findings to actual clinical practice. 

 

Finally, the selection of the control charts could have influenced the results of the study. It 

remains a possibility that the bar charts used in this trial introduced decisional conflict that 

was subsequently resolved by the interactive tool. However, it is unclear to what extent this 

might have occurred and whether other approaches could provide lower decisional conflict 

while also attempting to ensure individuals’ preferences were incorporated into decision 

making. To the best of our knowledge, no consensus exists on the preferred visual approach 
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to compare the benefits and harms of multiple treatment choices. It was reassuring that the 

participants answered the test question correctly, which indicates that they accurately 

interpreted the information conveyed in the bar charts. A multi-arm randomized 

experiment may be worthwhile to test the comparative effects of different visualization 

options in the future.  

 

Despite these limitations, this randomized controlled trial offers compelling results from our 

proof-of-concept evaluation of the novel web-based interactive statin ranking tool. In the 

future, significant opportunities exist to advance the ranking machinery of the tool while 

maintaining its interactive and intuitive data visualization elements. As the web-based 

nature of the tool naturally lends itself to iterative development and improvement, it may 

be useful when communicating the findings of living systematic reviews and network meta-

analyses which incorporate new evidence as it emerges (39,40). Future iterations of the tool 

should be evaluated among individuals who are eligible for statin therapy in real-world 

clinical settings. Feasibility of integrating our tool into existing decision aids and developing 

a comprehensive patient-facing platform should also be explored. Such a platform could 

assist patients when considering both “whether to take a statin” and “which statin to take”.   

 

 

 

Conclusion 

 

The findings of this randomized controlled trial suggest that interactive tools which combine 

information on the benefits and harms of treatment options with users’ preferences can be 
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useful in decision making. In our proof-of-concept evaluation with statins, the interactive 

tool reduced decisional conflict and might have improved preparation for decision making 

when respondents from a general population sample were asked to choose among statins. 

The tool also effectively altered how trial participants ranked statins with larger numbers 

selecting the statins with more favourable benefit and harm profiles. Similar tools should be 

considered in other areas where value judgments are needed between the benefits and 

harms of treatment options. 
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