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ABSTRACT

Objectives: To understand how people with chronic immune-mediated inflammatory diseases 

(IMIDs) trade-off the benefits and risks of COVID-19 vaccine options. 

Methods: We conducted an online discrete-choice experiment in people with IMIDs to quantify 

the relative importance of attributes relevant to COVID-19 vaccination. Participants were 

recruited between May-Aug 2021 through patient groups and clinics in Canada and completed 

10 choices where they selected one of 2 hypothetical vaccine options or no vaccine. The 

relative importance (RI) of each attribute was estimated and heterogeneity was explored 

through latent class analysis. 

Results: The survey was completed by 551 people (89% female, mean age 46 years) with a 

range of IMIDs (48% IBD, 38% RA, 16% SLE). Most had received one (94%) or two (64%) 

vaccines. Across the ranges of levels considered, vaccine effectiveness was most important (RI = 

66%), followed by disease flare (21%), rare but serious risks (9%) and number/timing of shots 

(4%). Patients would accept a risk of disease flare requiring a treatment change of 8.8% or less, 

for a vaccine with a small absolute increase in effectiveness (10%). Of the three latent classes, 

the group with the greatest aversion to disease flare were more likely to be male and have 

lower incomes, but this group still valued effectiveness higher than other attributes.

Conclusion: Patients perceived the benefits of COVID-19 vaccination to outweigh rare serious 

risks and disease flare. This supports COVID-19 vaccine strategies that maximize effectiveness, 

while recognizing the heterogeneity in preferences that exists. 
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INTRODUCTION

COVID-19 vaccines have had a remarkable impact on preventing infection and severe outcomes 

from the SARS-CoV-2 virus. When these vaccines were introduced, there was hesitation 

amongst some public health agencies in vaccinating patients with chronic immune-mediated 

inflammatory diseases (IMID), as those individuals were excluded from the vaccine clinical trials 

(1). Vaccines have been rarely associated with autoimmune events (2), and there was a concern 

that these vaccines could trigger flares of pre-existing autoimmune diseases. IMID societies and 

patient groups, however, were unanimous in their support and recommendation for 

vaccination (3-6). The key argument, even in the initial stages, was that the benefits from 

vaccination - even if somewhat reduced in people with autoimmune diseases on immune 

suppressing therapy, outweighed any known rare risks and theoretical risks of disease flare. 

Since then, trade-offs between vaccine efficacy and a theoretical risk of disease flare continue 

to be relevant for decisions such as whether to hold medications at the time of vaccination, the 

administration of booster vaccines, and second-generation COVID-19 vaccines for COVID-19 

variants that are in development.  

Patient preferences can be quantified using discrete-choice experiments (DCEs) (7,8). In a DCE, 

people choose between 2 or more different options, that vary in terms of their attributes or 

properties. By varying the choices presented across a series of choice tasks, and analyzing 

which options patients select, the preference weight of each attribute level can be calculated. 

These preference weights can then be compared to estimate the relative importance of any 2 

attributes and to quantify the rates at which patients are willing to trade-off one attribute for 
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another (7). In the case of COVID-19 vaccination, patients’ willingness to accept a disease flare 

or potential rare risks of vaccination can be quantified in terms of vaccine benefits. 

The objective of this study was to measure the preferences of people with chronic IMIDs for 

COVID-19 vaccines. In particular, we were interested in how patients would trade-off between 

vaccine effectiveness and a hypothetical increased risk of a flare of their disease.  

MATERIALS AND METHODS

Survey design

We designed a DCE to quantify trade-offs relevant to the choice of available COVID-19 vaccines. 

The DCE was designed as an online survey, using Sawtooth Software, and followed best 

practices for the development of DCEs (7). A draft survey was developed by the research team 

that included clinicians, researchers, vaccine experts and patients. The selection of attributes 

and levels was informed by work from our team on guidelines for COVID-19 vaccination in 

people with autoimmune rheumatic diseases (4). During guideline development, vaccine 

effectiveness, the theoretical risk of diseases flare, and potential rare risks were judged to be 

key trade-offs relevant to decision-making. Vaccine dosing was included as an additional 

attribute, as the guideline panel had felt that this was potentially important to some patients. 

The levels for each attribute were derived from the plausible values, again informed by work on 

clinical practice guidelines (4). The plausible levels for disease flare were chosen by expert 

consensus, as no data existed for COVID-19 vaccines. 
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The draft survey was then piloted in March-April 2021 in 1-on-1 ‘think-aloud’ interviews with 

four patients conducted using Zoom® by a research assistant with prior experience piloting 

DCEs. In addition to feedback on the overall readability, clarity of attribute descriptions, survey 

design and flow, we sought feedback on the framing of the vaccine effectiveness attribute and 

the inclusion of a ‘no vaccine’ option (opt-out). Participants favoured describing vaccine 

effectiveness in terms of preventing symptomatic COVID-19 infection, rather than severe 

COVID-19 infection. For prevention of severe COVID-19, it was challenging to choose a range of 

plausible values that would apply to all patients, given the risk of severe disease varies so much 

with age and other factors. Including both severe and symptomatic COVID-19 infection as 

separate attributes in the same choice task led to confusion when an option had discordant 

protection for symptomatic and severe disease (e.g., 95% protection for symptomatic COVID-

19, but only 30% against severe infection). Participants preferred framing the effectiveness as a 

percent value (e.g., 95% protection), rather than an absolute risk, as this was the way vaccines 

were being discussed in the media, and the latter was more challenging to understand. 

Participants favoured having a no vaccine option in each choice set (opt-out), rather than as an 

additional question after patients were forced to choose between vaccine options.

Following the piloting, the survey was pre-tested by sending an invitation to members of the 

Canadian Arthritis Patient Alliance (CAPA). The responses were monitored and after 37 

participants, the survey was paused when the number of flares reported by participants over 

the past year (an additional question at the end of survey) was much higher than expected. We 

realized that the initial description of a flare was vague. The definition was modified to indicate 
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that flares were those that required treatment and occurred within one month after 

vaccination. This better aligned with the outcome of interest, and how flare has been measured 

in clinical studies. The survey was then launched again, and no further issues were identified. 

Data from the patients in the pre-testing group was not included in the final sample, but we e-

mailed those participants that had provided their e-mail address, explained the update, and re-

invited them to participate in the final survey. 

The final survey included 10 choice tasks, in which participants chose between 2 hypothetical 

vaccine options or no vaccine (Figure 1). The full list of attributes and levels is presented in 

Table 1. The order of the four attributes was the same for a participant but was varied 

randomly between participants. We randomly assigned patients 1 of 100 different sets of 

choice tasks that were generated using a balanced-overlap fractional factorial design in 

Sawtooth Software (Orem, UT, USA), which follows principles of efficient design including 

orthogonality and level balance (9). Prior to the DCE choice tasks, the survey included additional 

questions regarding the perceived benefits and risks of vaccination and descriptions of the tasks 

and attributes (see full survey in Supplementary material). The final page of the survey included 

demographic questions.

Recruitment and consent

The eligibility criteria were adults (age >18) with an autoimmune condition. Participants were 

recruited from clinical cohorts and patient groups between May-Aug 2021. Clinical cohorts 

included rheumatoid arthritis (10) and lupus cohorts in Calgary, Alberta, and a general 
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rheumatology clinic in Montreal, Quebec. For each of these cohorts, patients were recruited at 

the time of their clinic visit or through e-mail invitation if they had consented to be contacted 

about other research studies. Patient groups included CAPA, The Arthritis Research Canada’s 

Arthritis Patient Advisory Board, Crohn’s and Colitis Canada, and Rheumatoid Arthritis 

Facebook Canada. These groups disseminated the invitation to their members through e-mail 

lists, social media and posting on websites. Participants viewed the consent form on the first 

page of the survey and implied consent was obtained on completion of the survey. Participants 

in the pre-testing provided informed consent at the time of the interview. The study was 

approved through the University of Calgary Conjoint Research Ethics Board (REB#21-0080). 

Data analysis

Demographics and Internal validity

Demographic characteristics were summarized descriptively. We conducted several tests of 

internal validity following published guidance and compared the results to normative values 

(see Supplementary material for details) (11). 

DCE results

We estimated the value for each attribute level using a main-effects multinomial logit model, 

with an alternative specific constant for the no vaccine option (12). The risk attributes (vaccine 

effectiveness, flare, rare risks) were first modelled as categorical (effects coded (13)), then as 

linear, after visually confirming a linear relationship and comparing the Akaike Information 

Criterion (AIC) between the categorical and linear models. In the linear model, we assigned the 
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level of “less than 1%” for the flare attribute a value of 0.5%. To understand preference 

heterogeneity, we conducted latent class analysis, comparing the model fit (adjusted Bayesian 

information criterion and consistent AIC) of 2, 3 and 4 group solutions. In exploratory analyses, 

we evaluated whether there was an association between patient characteristics and group 

membership through univariate and multivariable logistic regression. The multivariable model 

included age and gender, and any variable with a P-value of <0.20 in univariate analyses. A P-

value of <0.05 was considered statistically significant. 

To aid in the interpretation of the results, we calculated the relative importance (RI) of each 

attribute by scaling the preference weight of each attribute (difference between highest and 

lowest levels), so that the four attributes summed to 100. We also calculated the maximum 

acceptable risk (MAR) of disease flare that patients would accept for a vaccine with a given 

increase in effectiveness. We considered a 10% absolute increase in effectiveness to be a 

marginal gain, but plotted the MAR of disease flare across the range of levels included in the 

DCE. All analyses were conducted using R version 4.1.2 (http://www.r-project.org), SSI Web 

version 9.12.1 (Sawtooth Software), and Stata 17 (StataCorp).

Patient involvement

Two patient partners (DPR, LP) were involved throughout the study, including with survey 

development, interpretation of findings and reviewing the manuscript. Patient groups assisted 

with recruitment, as described above. 
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RESULTS

Sample population

Of the 747 people who started the survey, 551 (74%) completed it. Demographics of the 

participants are presented in Table 2.  The median age of respondents was 46 years and 89% 

were female. Most people had inflammatory bowel disease (48%), rheumatoid arthritis (38%), 

or systemic lupus erythematosus (16%). Nearly all participants (94%) had received at least one 

dose of the vaccine at the time of completing the survey and 64% had received two. 

Participants were on a wide range of medications. Most participants (82%) did not hold their 

medication around the time of the vaccine, although this varied by drug (see Supplementary 

Table S1).

Perceived benefits and concerns of COVID-19 vaccination

Participants reported high concern for many aspects of COVID-19 infection (Supplementary 

Table S2). Passing infection on to their family and friends was the highest rated concern 

(median 9, 0=not concerned; 10=very concerned), and death due to COVID-19 the lowest 

(median 6).  Nearly all patients identified a wide range of benefits of COVID-19 vaccination. 

Patients were most concerned about both the known (45% of patients) and unknown side 

effects (50%), the potential lack of effectiveness in them (48%), and the possibility of causing 

their autoimmune condition to worsen (47%). Most participants stated that prior to receiving 

their vaccine, they preferred an mRNA vaccine (75%), with 20% stating they had no preference.

Discrete-choice experiment
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Main results

The tests of internal validity were in line with published values for DCEs (Supplementary Table 

S3) (11).  The results of the main model DCE estimates for both the categorical and linear 

models are presented in Table 3. The linear model had improved model fit. The opt-out (no 

vaccine), was chosen in 683/5,840 (12%) choice sets, and had a value of -1.18 in the linear 

model, which was low in magnitude compared to vaccine effectiveness, meaning patients, 

would, on average, accept a vaccine with marginal benefits. For example, consider a 2-dose 

vaccine 1 month apart (value 0.15 in the linear model), with a 1/100,000 rare but serious risk 

(value = -0.06 x 10 = -0.6) and a 2% risk of flare (value = -0.08 x 2 = -0.16), which evidence 

suggests is the true risk of flare (14,15) . This vaccine would be preferred on average to no 

vaccine, even if the effectiveness was only 30% (value = 0.07 x 30 = 2.1) - the lowest level 

considered, as the total value of this vaccine (0.15 – 0.6 – 0.16 + 2.1 = 1.49) would more than 

offset the negative value of the opt-out.

When comparing the relative importance of the attributes, vaccine effectiveness was the most 

important attribute across the range of levels considered, followed by flare, rare but serious 

risks and the number of shots (Table 3 and Figure 2). In comparing vaccine effectiveness and 

disease flare, participants would accept a marginal gain in vaccine effectiveness of 10% 

provided the risk of disease flare requiring a treatment change was less than 8.8% (Figure 3, 

presented alongside the latent class analysis findings discussed below). If the risk of disease 

flare is 2% or less (14,15), a vaccine would only need to provide an absolute gain in 

effectiveness of 2.3%. 
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Latent class analyses

The relative importance of the attributes in the three-group latent class analysis solution, which 

had improved model fit over the 2 and 4-group solutions, are presented in Figure 2.  In all three 

groups, vaccine effectiveness was still the most important attribute, and the importance placed 

on rare risks and number of doses was quite consistent between groups. However, the 

willingness to trade-off between vaccine effectiveness and disease flare varied across the 

groups. For the most risk tolerant group (Group 3 in Figure 2), which included 52% of 

participants, a 10% absolute gain in vaccine effectiveness would be accepted, provided the risk 

of flare was less than 14.1% (Figure 3). This threshold decreased to 7.6% and 3.7% for the more 

risk averse groups, which included 28% and 20% of patients respectively. 

Results of the regression analyses evaluating the association between participant 

characteristics and latent class membership are presented in Supplementary Table 4. The 

results compare group 1 (the most risk averse group) to groups 2 and 3 combined. In univariate 

analyses, participants in the most risk averse group had a statistically significant lower 

likelihood of being Caucasian (82% versus 90%, P-value = 0.016), or having an income greater 

than $100,000 (28% versus 44%, P-value = 0.003), and a statistically significant higher likelihood 

of having been recruited from a clinical cohort (37% versus 23%, P-value = 0.003).  There was a 

non-statistically significant trend towards the more risk averse group having fewer females 

(84% versus 90%), fewer people with inflammatory bowel disease (39% versus 48%), and more 

people who were taking rituximab or mycophenolate mofetil (9% versus 4.5%). In multivariable 
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analyses, only an income greater than $100,000 remained statistically significantly associated 

with a lower odds of being in the risk averse group [odds ratio (95% confidence intervals): 0.46 

(0.28, 0.76)], while female gender became statistically significant with a lower odds of being in 

the risk averse group [odds ratio (95% confidence interval): 0.47 (0.24, 0.91)].

DISCUSSION

Our results provide quantified preferences for people with IMID for trade-offs related to 

COVID-19 vaccination. Importantly, we found that patients in our sample, when asked early in 

the vaccine roll-out, valued the benefits of vaccination as the most important attribute. Smaller 

groups of patients were more averse to a potential risk of a serious flare, although even for 

these patients, vaccine effectiveness was still the most important attribute.  Overall, our results 

support vaccination strategies that maximize vaccine effectiveness. 

While our questions focused on the preferences for the initial 2-dose COVID-19 vaccination 

series, the trade-offs between vaccine efficacy and potential disease flare remain relevant for 

many decisions regarding vaccination. As the risk of flares requiring treatment changes 

following vaccination has been shown to be very low (<2%) (14,15), our results suggest that 

most patients would accept third and fourth vaccine doses for very small gains in effectiveness. 

As new vaccines for variants are developed, and alternative vaccination approaches are tried 

(e.g. mixing vaccine types), our results suggest that vaccine approaches with a marginal 

absolute gain in efficacy (10%) will be preferred by the majority, provided the risk of a flare is 

<9%. Studies could potentially use this to inform a maximum acceptable threshold for flare in 
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sample size calculations (16,17); demonstrating the upper bound of the 95% confidence interval 

for the risk of flare is below this threshold would support the benefit/risk profile of the vaccine. 

We present a figure (Figure 3) that shows how this threshold would vary according to the 

expected effectiveness of the vaccine and the risk tolerance of the patient subgroup, according 

to the latent classes we identified. 

Our results support a shared decision when deciding between continuing or pausing 

medications to optimize antibody response to a vaccine, as holding medications to treat an 

IMID may trigger a flare. A recent randomized trial found that patients with RA who held 

methotrexate around the time of their vaccine had higher rates of flares after the second dose 

(18). Consequently, continuing treatment will be best for patients at higher risk of flare or 

serious consequences from flares, and in patients with stronger preferences for avoiding flares. 

For patients where additional efficacy is highly desired and flares are less of a concern, holding 

medications may be considered. Current recommendations on holding medications in people 

with IMIDs around the time of COVID-19 vaccination vary. The American College of 

Rheumatology (ACR) recommends holding certain medications around the time of vaccination 

(19), whereas the European League Against Rheumatism (EULAR) and other groups recommend 

against the routine interruption of therapy (4,20,21). All groups though recognize the 

importance of tailoring the decision to the patient.

The latent class analyses demonstrated preference heterogeneity in terms of aversion to flare, 

which was associated with sociodemographic variables. It is common that patient preferences, 
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including inflammatory arthritis, are more often associated with sociodemographic 

characteristics, rather than disease characteristics (22). Patient preferences are shaped by their 

environment, peer groups, life roles and past experiences (23,24). Respectful, open 

communication around vaccines will help providers understand their patients’ preferences, and 

address concerns. 

Strengths of our study include the quantification of patient preferences, diverse sample of 

different diseases, and the relatively large sample size relative to typical DCEs (25). Patients 

were involved throughout the study, and the survey was pre-tested, then piloted prior to 

implementation, which allowed us to refine the survey prior to full administration. The results 

were in the expected direction of effect, and the tests of internal validity were in line or better 

than published DCE values. 

Our survey has limitations. The sample is skewed towards people who are largely accepting of 

vaccines, as 94% of patients in our sample had already been vaccinated. While this is in line 

with high rates of vaccination in Canada, where ~90% have received 2 doses (26), and even 

higher rates in Canadian patients with IMID disorders (27), our results would not be applicable 

to the small percentage of people who have strong aversions to vaccination, either in general, 

or specifically to COVID-19 vaccines (28). It is likely that additional factors, beyond risk/benefit 

trade-offs related to their disease, are the main drivers of their preferences. While our multi-

faceted recruitment approach allowed us to sample patients with a range of IMID conditions 

including autoimmune rheumatic disease and IBD from across Canada, recruitment through 
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online channels, the English-only survey, and online nature of the survey mean that we did not 

capture the preferences of some populations who may be at greater risk of inequities. As our 

latent class analysis found some of these characteristics were associated with greater aversion 

to flare, the average population value estimates in our paper may overestimate the willingness 

to accept flare in the general population of patients with IMID conditions.  Nevertheless, even 

the most risk averse group we identified was willing to accept vaccines with relatively low 

absolute gains in efficacy, given the known low risk of flare. Although not feasible in this study, 

recruitment strategies to target under-represented groups, such as clinic-based collection in 

underserved areas, purposive sampling, and translation to other languages, would help ensure 

the representativeness of preference studies in the future.  

Studies to date have demonstrated relatively high rates of COVID-19 vaccine acceptance in 

people with IMIDs, which has improved over time (27,29). Our findings on the perceived 

benefits and concerns of COVID-19 vaccination align with other studies (29-31). Our results add 

to this literature, by quantifying the relative importance of considerations relevant to COVID-19 

vaccination. We are not aware of other preference studies for other vaccines in patients with 

chronic IMID. These same principles are likely relevant for the acceptance of other vaccines, 

although our results would not directly translate, given the real or perceived difference in 

risk/benefit trade-offs for COVID-19 vaccination compared to vaccination against other 

infectious diseases. 
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In summary, our results quantify the risk/benefit trade-offs for COVID-19 vaccination, from the 

patients’ perspective. Overall, the results are supportive of ongoing approaches to maximize 

vaccine effectiveness, while at the same time, being aware of individual differences, and 

highlighting the importance of shared decision-making. 
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Table 1. Attributes and levels included in DCE

Attribute Levels

Number of shots One shot

Two shots (separated by 1 month, as tested 

in the trials)

Two shots (separated by 4 months, longer 

than tested in the trials)

Vaccine effectiveness after full dose 

(preventing symptomatic COVID-19 infection)

30%

50%

75%

95%

Likelihood of having a flare of your 

autoimmune condition in the month after 

having the vaccine

< 1%

1%

2%

5%

10%

20%

Rare but serious risks None identified

1 out of 1,000,000

5 out of 1,000,000

10 out of 1,000,000

Page 27 of 38

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

A
cc

ep
te

d 
A

rt
ic

le

 www.jrheum.orgDownloaded on April 4, 2024 from 

http://www.jrheum.org/


TABLE 2. Patient characteristics

Age, years, median (25th, 75th percentile) 46 (36, 58)

Gender, n (%)

Male 59 (10.7)

Female 488 (88.6)

Non-binary / third gender 1 (0.2)

Prefer not to answer 3 (0.5)

Ethnicity, n (%)

Asian 33 (6.0)

Black 4 (0.7)

Caucasian 488 (88.6)

First Nations 9 (1.6)

Hispanic 5 (0.9)

South Asian 8 (1.5)

Other 18 (3.3)

Prefer not to answer 4 (0.7)

Highest level of education, n (%)

Elementary school 3 (0.5)

High school 38 (6.9)

Some postsecondary 47 (8.5)

Postsecondary certificate or diploma 164 (29.8)
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University bachelor's degree 174 (31.6)

Above university bachelor's degree 116 (21.1)

Prefer not to answer 9 (1.6)

Annual household income, n (%)

<$20,000 18 (3.3)

$20,000-$49,999 45 (8.2)

$50,000-$99,999 149 (27.0)

$100,000-$249,000 197 (35.8)

>$250,000 26 (4.7)

Prefer not to answer 116 (21.1)

Employment status, n (%)

Working from home 193 (35.0)

Working outside home 164 (29.8)

Not currently working 184 (33.4)

Prefer not to answer 10 (1.8)

Immune Mediated Inflammatory Disease, n (%)

Ankylosing spondylitis / spondyloarthritis 21 (3.8)

Inflammatory bowel disease 263 (47.7)

Myositis 2 (0.4)

Multiple sclerosis 2 (0.4)

Polymyalgia rheumatica 2 (0.4)
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Psoriasis 27 (4.9)

Psoriatic arthritis 15 (2.7)

Reactive arthritis 4 (0.7)

Rheumatoid arthritis 207 (37.6)

Scleroderma 4 (0.7)

Sjogren’s syndrome 22 (4.0)

Systemic lupus erythematosus 88 (16.0)

Vasculitis 8 (1.5)

Other 52 (9.4)

Medications, n (%)

TNF inhibitors 163 (29.6)

Rituximab 11 (2.0)

Vedolizumab 31 (5.6)

Other biologic DMARDS 62 (11.3)

JAK Inhibitors 25 (4.5)

Methotrexate 152 (27.6)

Azathioprine (Imuran) or 6-mercaptopurine 56 (10.2)

Hydroxychloroquine (Plaquenil) 152 (27.6)

Leflunomide (Arava) 18 (3.3)

Sulfasalazine 44 (8.0)

Mycophenolate mofetil (CellCept) 21 (3.8)
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Calcineurin inhibitors 6 (1.1)

Prednisone (20mg per day or less) 36 (6.5)

Prednisone (more than 20mg per day) 3 (0.5)

Other 56 (10.2)

None 34 (6.2)

Patient global assessment of disease activity (scale 0 to 10), 

median (25th, 75th percentile)

3 (2, 6)

Flares requiring a change in treatment in the past year, 

median (25th, 75th percentile)

1 (0, 3)

Comorbidities, n (%)

Lung Disease 57 (10.3)

Heart Disease 19 (3.4)

High Blood Pressure (Hypertension) 102 (18.5)

Diabetes 24 (4.4)

Kidney Disease 23 (4.2)

Liver Disease 15 (2.7)

Dementia 0 (0.0)

Stroke 8 (1.5)

Cancer 11 (2.0)

Current smoking, n (%)

Yes 25 (4.5)
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Prefer not to answer 5 (0.9)

Prior Covid-19 infection, n (%)

Yes 6 (2.2)

Prefer Not to Say 1 (0.2)

Doses Covid-19 vaccine, n (%)

0 32 (5.8)

1 165 (29.9)

2 354 (64.2)

Covid-19 vaccine received, n (%)*

AstraZeneca-Oxford 20 (3.6)

Johnson & Johnson 0 (0.0)

Moderna 102 (18.5)

Pfizer-BioNTech 381 (69.1)

Mixed 16 (3.1)

Recruited through a clinical cohort 142 (26)
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Table 3. Results of discrete-choice experiment

Attribute and Level Value (coefficient)*, mean 

(95% CI)

Relative 

importance

Categorical model

Dosing 3.6%

One dose -0.06 (-0.13, 0.01)

Two doses one month apart 0.15 (0.08, 0.22)

Two doses four months apart -0.09 (-0.16, -0.02)

Vaccine Effectiveness 66.4%

30% -2.34 (-2.47, -2.21)

50% -0.65 (-0.74, -0.57)

75% 0.84 (0.76, 0.92)

95% 2.16 (2.05, 2.26)

Likelihood of having a flare 21.4%

<1% 0.45 (0.33, 0.57)

1% 0.43 (0.31, 0.54)

2% 0.33 (0.22, 0.44)

5% 0.12 (0.00, 0.23)

10% -0.33 (-0.45, -0.21)

20% -1.00 (-1.12, -0.87)

Rare but serious risks 8.9%
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None identified 0.21 (0.13, 0.30)

1 out of 1,000,000 0.18 (0.09, 0.27)

5 out of 1,000,000 -0.03 (-0.12, 0.06)

10 out of 1,000,000 -0.37 (-0.46, -0.27)

No vaccine (opt-out) -1.14 (-1.23, -1.05)

Linear model

Dosing 3.7%

One dose -0.07 (-0.14, 0.01)

Two doses one month apart 0.15 (0.08, 0.22)

Two doses four months apart -0.09 (-0.16, -0.02)

Vaccine effectiveness 

(per 1% increase from 30% to 95%)

0.07 (0.06, 0.07) 64.8%

Likelihood of flare 

(per 1% increase from <1% to 20%)

-0.08 (-0.08, -0.07) 22.6%

Rare but serious risks 

(per increase of 1/1,000,000 from 

none to 10/1,000,000)

-0.06 (-0.07, -0.05) 8.9%

No vaccine (opt-out) -1.18 (-1.27, -1.09)

*Value estimates are the coefficients from a main-effects multinomial logit model. Estimates 

are effects-coded, meaning that for categorical attributes, the estimates of the levels for any 

given attribute are centered on zero. Model fit: Bayesian Information Criteria for categorical 

model: 6,533; Bayesian Information Criteria for continuous model: 6,485
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Abbreviations: CI, confidence interval
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Figure 1. Screenshot of choice task 
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