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Objective: Treatment options for psoriasis offer trade-offs in terms of efficacy, convenience, 

and risk of adverse events. We evaluated patients’ preferences with respect to benefit–risk in 

the treatment of psoriasis.

Methods: A discrete choice experiment was conducted in adults from the UK with moderate-

to-severe psoriasis using an orthogonal design with 32 hypothetical choice sets. Participants 

were randomly assigned to one of two surveys with 16 choice sets. Patients’ preferences were 

investigated with respect to the following attributes: reduction in body surface area affected by 

psoriasis, treatment administration (frequency and mode of delivery), short-term diarrhea or 

nausea risk, and 10-year risk of developing melanoma or nonmelanoma skin cancer, tuberculosis, 

or serious infections. A mixed effects logistic regression model generated relative preferences 

between treatment profiles.

Results: Participants (N=292) had a strong preference to avoid increased risk of melanoma or 

nonmelanoma skin cancer (odds ratio [OR]: 0.44 per 5% increased 10-year risk) and increased 

risks of tuberculosis and serious infections (both ORs: 0.73 per 5% increased 10-year risk) and 

preferred once-weekly to twice-daily tablets (OR: 0.76) and weekly (OR: 0.56) or fortnightly 

(OR: 0.65) injections. Participants preferred avoiding treatments that may cause diarrhea or 

nausea in the first 2 weeks (OR: 0.87 per 5% increase) and preferred treatments that effectively 

resolved plaque lesions (OR: 0.93 for each palm area still affected).

Conclusion: All attributes were significant predictors of choice. Patients’ preference research 

complements clinical trial data by providing insight regarding the relative weight of efficacy, 

tolerability, and other factors for patients when making treatment choices.

Keywords: benefit, discrete choice experiment, patients’ preferences, psoriasis, risk, 

treatment

Introduction
Psoriasis is a chronic, inflammatory disease that manifests as red, scaly plaques varying 

in size and symptom burden.1,2 Quality of life can be adversely affected, with both 

physical and psychological well-being severely affected.1,3,4 Patient self-management 

can be challenging, with significant comorbidities such as arthritis, metabolic syndrome, 

atheromatous vascular disease, diabetes, obesity, and psychosocial impairment often 

complicating treatment outcomes.5–7 As no cure exists, treatment is aimed at work-

ing with the patient to maximize skin clearance while minimizing risk.8–10 A dialog 

is usually established between the clinician and the patient to explore the patient’s 

expectations and the range of treatment options available that suit the patient’s lifestyle 

and attitude compared to the therapeutic benefit–risk.2,11
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Treatment options have expanded significantly in 

recent years, with conventional systemic oral therapies 

such as methotrexate and a range of effective injectable 

biologic options, including antitumor necrosis factor-α, 

anti-interleukin 12/23, and anti-interleukin 17 agents, now 

available to patients with moderate-to-severe psoriasis who 

are not benefiting from topical treatments or phototherapy.2,7,9 

However, biologic therapy may come with a higher risk of 

serious infection than other therapeutic options,12 and one 

study found that biologic treatments are often initiated late in 

the treatment pathway, with a mean duration from psoriasis 

diagnosis to the first biologic of 22.1 years.13

Both the National Institute for Health and Care Excel-

lence (NICE)2 and the American Academy of Dermatology11 

have placed increased emphasis on patient-centric care and 

patients’ preferences. Guidance from the latter, in particular, 

has moved away from systematic sequencing in favor of 

immediate treatment plans based on individual patient needs, 

placing a specific emphasis on patient education and input.11 

Using the various available patient-reported outcomes 

measurement tools for psoriasis,14,15 there has been a shift to 

improve the understanding of patients’ preferences and to 

incorporate these into the prescribing decision to improve 

overall therapeutic effectiveness in real-world clinical 

practice, especially as studies have shown considerable 

patient dissatisfaction with current treatment options, and 

a gulf has developed between patient expectations and the 

care they receive.1,16,17

The aim of this discrete choice experiment (DCE) was to 

capture the preferences of patients with moderate-to-severe 

psoriasis regarding different aspects of their treatment, 

including mode and frequency of administration, adverse 

event risks, and therapeutic benefit. The impact of prior 

treatment history and health-related quality-of-life (HRQL) 

status on these preferences was also evaluated. This informa-

tion can help different decision makers with health technol-

ogy assessment, shared decision making, and benefit–risk 

assessment.

Methods
study design and population
Participants aged 18 years with a formal psoriasis diag-

nosis and three or more palm areas or 3% of body surface 

area (BSA) affected were included. The BSA score was 

used because it is a relatively easy measure for patients 

to approximate and self-report and is recognized in clini-

cal guidelines as a validated measure of psoriasis disease 

severity.2,18 All participants needed to be a resident of the 

UK, have adequate fluency in English, and have access to 

the Internet. The recruitment of current or past recipients 

of biologic therapy for psoriasis was capped at 30% of the 

total sample. Participants with self-reported acute illness or 

cognitive impairment were excluded. In addition, the survey 

included three mathematics-based screening questions to 

exclude people who were unable to understand the fractions 

and percentages used in the questionnaire by providing two 

or more incorrect answers. The study was conducted in 

accordance with the Declaration of Helsinki and, owing to 

the absence of an appropriate independent review board in 

the UK, the study protocol was referred to and approved by 

the Salus Institutional Review Board in Austin, TX, USA.

survey development
The online DCE survey was developed in line with best prac-

tice guidance.19,20 To support the development of the survey, 

a brief literature review examined previous psoriasis research 

to evaluate the drivers of patients’ preferences in psoriasis 

and to identify the aspects of treatment that patients and phy-

sicians value. The review also informed the identification of 

products currently available and their characteristics.

Two rounds of face-to-face consultation were conducted 

with a leading consultant dermatologist who advised on the 

clinical appropriateness and patient relevance of each attri-

bute selected, in addition to the levels of each attribute.

The final selection of attributes was based on character-

istics (ie, treatment delivery methods) and clinically relevant 

properties (ie, safety and efficacy) of available treatments 

for patients with moderate-to-severe psoriasis who are not 

benefiting from topical treatments or phototherapy. A total 

of six attributes with four levels each were included in the 

final survey (Table 1).

The attributes and levels were tested in a small pilot study 

(N=6) involving one-on-one cognitive debriefing telephone 

interviews. All participants provided their written informed 

consent for this study, and the interviews were audio recorded 

to aid analysis. This exercise was used to assess content 

validity of the DCE survey, including general comprehen-

sion, interpretation, and readability of the survey items and 

pictographs, and respondent burden (in terms of length and 

complexity of the items and the overall survey). During the 

interviews, participants were asked to discuss each attribute 

in detail to determine its relevance to treatment satisfaction. 

They were also asked to provide feedback on the language 

used in the attribute levels (ie, to interpret and explain the 

meaning of each attribute) and to describe the attributes in 

terms of importance. Content analysis was conducted on the 
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interview data, and the survey was modified and finalized in 

line with the feedback obtained. The revisions were minor, 

and further rounds of cognitive debriefing were not deemed 

necessary.

Treatment profiles
Thirty-two hypothetical treatment profile pairs were created 

through combining the different attributes and levels. An 

orthogonal fractional factorial design was used to identify 

a minimum specification of combinations of attributes and 

levels that could define these hypothetical treatments. The 

combinations were then paired using the fold-over design 

outlined by Street et al21 and estimated to be 99% efficient. 

These design elements were specifically included to support 

the analysis of the choice data and ensure more accurate data 

outcomes. The 32 treatment profile pairs were used to create 

two versions of the DCE survey with 16 sets each, Survey A 

and Survey B, to which participants were randomly allocated. 

In addition, Survey A and Survey B differed in the number 

of hand areas of their body that participants were asked to 

imagine were affected by plaque psoriasis when making 

their treatment choices; Survey A specified 15 palm areas 

and Survey B specified 10.

Participants in the UK were recruited by a specialist recruit-

ment agency to complete the DCE survey online. Participants 

had to first meet the eligibility criteria via a self-report online 

screener that confirmed if they had been diagnosed with 

psoriasis (Yes = include), if they were currently prescribed 

treatment (Yes = include/No = exclude), and if they were 

residents of the UK (Yes = include/No = exclude). They were  

also asked to report whether they had 3% or 3% of BSA 

affected by psoriasis (3% = exclude); this was later raised 

to 5% of BSA affected (5% = exclude). The participants 

who were deemed eligible were directed to an online informed 

consent form and were asked to indicate that they had read 

and understood the document and agreed to participate in the 

online survey by ticking a box.

Participants were asked to choose between two treatment 

profiles consisting of combinations of attributes (Figure 1). 

This was preceded by full instructions on the purpose of 

the DCE. Participants were also asked to complete a demo-

graphic questionnaire and the Dermatology Life Quality 

Index (DLQI)14 to evaluate HRQL. The DLQI is scored from 

0 to 30, with a score of 0–1 indicating that psoriasis has no 

effect at all on the quality of life, 2–5 indicating a small effect, 

6–10 indicating a moderate effect, 11–20 indicating a very 

large effect, and finally 21–30 indicating an extremely large 

effect. Participants were also asked to rate the extent of their 

psoriasis lesions in terms of hand palm areas.

statistical analysis
The sample size was not empirically determined; the aim was 

to include as many participants as possible within the limits 

of the criteria. Originally, 300 participants were recruited for 

the main DCE survey. However, during data cleaning, four 

duplicates were identified and removed from the data set. In 

addition, four participants were excluded for reporting an 

affected BSA 3% in the DCE, having previously passed the 

screener by reporting a BSA 3%. The survey results were 

therefore based on a final sample size of 292 participants.

Demographic and disease characteristics were collected 

and reported descriptively. Preference results from the DCE 

were analyzed for the overall population and stratified by 

DLQI score and previous biologic therapy exposure.

The DCE data from Survey A and Survey B were pooled 

and the efficacy attribute (BSA affected by psoriasis after 

Table 1 Treatment attributes and levels used in the discrete choice experiment

Treatment attribute Definition Attribute levels

Efficacy BsA affected by psoriasis after using 
medication

survey A: 3, 5, 7, or 12 palm areas
survey B: 2, 4, 6, or 8 palm areas

Administration Mode of administration 1 tablet/week, 1 tablet twice-daily, 
weekly injection, or fortnightly injection

Risk of diarrhea or nausea Increased risk of diarrhea or nausea in the 
first 2 weeks of treatment

0%, 5%, 10%, or 15%

Long-term risk of melanoma or NMSC Percentage increased risk of developing 
melanoma or nMsc over the next 10 years

0%, 1%, 3%, or 5%

Long-term risk of active TB Percentage increased risk of developing TB 
over the next 10 years

0%, 2%, 5%, or 10%

Long-term risk of serious infection Percentage increased risk of developing a 
serious infection (eg, cellulitis, pneumonia) 
over next 10 years

0%, 10%, 20%, or 40%

Abbreviations: BSA, body surface area; NMSC, nonmelanoma skin cancer; TB, tuberculosis.
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using medication) was treated as a continuous variable. 

The DCE data were then analyzed using a mixed effects 

logistic regression model. Random effects were included 

for all attributes to account for participants’ relative prefer-

ences for specific attributes.22 The mixed effects of logistic 

regression model was used to generate relative preferences 

between hypothetical treatment profiles using the odds ratio 

(OR) between profiles, calculated as the ratio of exponenti-

ated coefficients.

The results of the regression analysis are presented as 

untransformed preference weights and exponentiated ORs 

with 95% confidence intervals (CIs), which describe the 

relative odds of selecting a treatment across attribute levels. 

Regression results for BSA are expressed per palm area dif-

ference, whereas results for adverse events are expressed as 

per 5% increase in risk.

The primary regression analysis utilized a standard 

dummy coding framework for categorical variables in which 

the coefficients for attribute levels were compared with a 

single reference category. In addition, an effects-coded model 

was fit, in which each attribute level is compared with a 

weighted average of all levels.23 This analysis was conducted 

to allow for visual representation of preference weights and 

their variability across all attribute levels.

Results
Patient characteristics
In total, 292 participants with moderate-to-severe psoriasis 

completed the survey; key demographic and disease char-

acteristics are reported in Table 2. The mean DLQI score 

was 10.5, corresponding to relatively large disease-related 

quality-of-life impairment; approximately one in five par-

ticipants reported little impact (score 5), whereas 43% of 

participants reported a very large or extremely large impact 

(score 11).

Patients’ preferences
All attributes in the DCE analysis were significant (P0.05) 

predictors of choice, indicating that participants considered 

all attributes when making their choices (Table 3). Once-

weekly tablets were preferred over all other treatment sched-

uling options, including twice-daily tablets and weekly or 

biweekly injections. Participants also had a strong preference 

for avoiding an increased risk of melanoma or nonmela-

noma skin cancer (NMSC) and were less likely to choose  

treatments with increased risks of tuberculosis and serious 

infections over the next 10 years than treatments that may 

cause diarrhea or nausea in the first 2 weeks after initiation. 

The analysis also explored measures of model performance 

Figure 1 example of choice sets from survey B.
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and goodness of fit. Both the likelihood ratio test (Chi-square: 

1,246.9, P0.0001) and Wald test (Chi-square: 677.36, 

P0.0001) were highly significant. Additionally, the Akaike 

information criterion score was also very high (5,029.29), 

indicating high goodness of fit of the model.

When administration preferences were assessed using 

twice-daily tablets as the reference level in the main model, 

it was, as expected, preferred over weekly injections (OR: 

0.74; 95% CI: 0.60–0.91) and less preferred than once-

weekly tablets (OR: 1.32; 95% CI: 1.14–1.53), whereas 

fortnightly injections were not perceived as significantly 

different from having to take twice-daily tablets (OR: 0.84; 

95% CI: 0.70–1.05). When stratifying the same model by pre-

vious exposure to biologic therapies as part of an exploratory 

sensitivity analysis, biologic-naïve patients showed a pref-

erence for avoiding weekly (OR: 0.61; 95% CI: 0.50–0.74) 

and fortnightly (OR: 0.80; 95% CI: 0.64–0.99) injections, 

whereas the route of administration did not influence treat-

ment preferences in the biologic-experienced group.

Mean preference weights and the corresponding 95% CIs 

are shown in Figure 2, indicating the relative magnitude of 

preferences across attributes. Preferences for all attributes 

displayed consistent trends, with participants preferring treat-

ments with increased efficacy and decreased risk of adverse 

events. The most notable preferences were observed for risk 

of serious infection, reflected by the magnitude of the range 

of preference weights across attribute levels. Note that this 

is due to the fact that attribute levels spanned a hypothetical 

range up to 40% risk of serious infection, compared with a 

maximum risk of 10%–15% for other comorbidities.

Patients’ references: subgroup analysis
Preference results from the DCE were analyzed by the DLQI 

score and previous biologic therapy exposure. The key 

findings from the subgroup analyses of the DCE study are 

reported in Table 4. The influence of patients’ HRQL on their 

strength of preference for the attributes of psoriasis treatment 

was explored in patients with a DLQI score 10 (moder-

ate to no effect on patients’ HRQL; n=166) and a DLQI 

score 10 (very large to extremely large effect on HRQL; 

n=126). Participants with a DLQI score 10 placed less 

value on treatment efficacy (OR: 0.97; 95% CI: 0.95–1.00), 

compared with those with a DLQI score 10 (OR: 0.90; 95% 

CI: 0.88–0.93). These findings were mirrored in the subgroup 

results comparing biologic-experienced participants (OR: 

0.97; 95% CI: 0.94–1.00) with biologic-naïve participants 

(OR: 0.90; 95% CI: 0.88–0.92). Participants with a DLQI 

score 10 were also more tolerant of the risk of toxicities 

than were those with a DLQI score 10 (Table 4), an effect 

that was statistically significant (P0.05) for the attribute 

describing infection risk (OR: 0.79; 95% CI: 0.76–0.81). 

Additionally, participants with a DLQI score 10 had a 

stronger preference for avoiding injectable treatments relative 

to once-weekly tablets (Table 4). Preference weights for the 

biologic-naïve participants (n=217) show marked differences 

Table 2 Participants’ demographics and treatment characteristics

Characteristics Participants (N=292)

Age, years, mean (sD) 48.5 (15.1)
Age at diagnosis, years, mean (sD) 35.8 (18.7)
Duration of psoriasis, years, mean (sD) 12.6 (16.8)
Duration of psoriasis, years, n (%)

10 173 (59.2)

10–20 42 (14.4)

20 77 (26.4)
Female, n (%) 148 (50.7)
geographical location, n (%)

england 235 (80.5)
Wales 24 (8.2)
scotland 29 (9.9)
northern ireland 4 (1.4)

nails affected by psoriasis, n (%) 133 (45.5)
scalp affected by psoriasis, n (%) 235 (80.5)
Diagnosed with psoriatic arthritis, n (%) 102 (34.9)
Previous exposure to biologic therapy, n (%) 75 (25.7)
Palm areas affected by psoriasis, mean (sD) 9.4 (7.2)
Total palm areas affected by psoriasis, n (%)

3–5 50 (17.1)

5–10 150 (51.4)

10–15 51 (17.5)

15 41 (14.0)
DlQi score, mean (sD) 10.5 (6.6)
Total DlQi score, n (%)

0–1 8 (2.7)
2–5 70 (24.0)
6–10 88 (30.1)
11–20 95 (32.5)
21–30 31 (10.6)

Worst aspect of psoriasis to live with, n (%)
itching 145 (49.7)
location of psoriasis 67 (22.9)
size of rash from psoriasis 42 (14.4)
Pain or discomfort 35 (12.0)
Poor sleep 3 (1.0)

current treatment being received, n (%)
Orally taken tablet/capsule 80 (27.4)
Subcutaneous injection 38 (13.0)
intravenous infusion 12 (4.1)
Cream applied to the skin 249 (85.3)

satisfaction with current treatment, n (%)
Very satisfied 23 (7.9)
Somewhat satisfied 98 (33.6)
neutral or not sure 76 (26.0)
Somewhat dissatisfied 63 (21.6)
Very dissatisfied 32 (11.0)

Abbreviations: DlQi, Dermatology life Quality index; sD, standard deviation.
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from the participants with biologic experience (n=75). In 

participants with biologic experience, only the increased 

10-year risk of serious toxicities (ie, risk of melanoma or 

NMSC), tuberculosis, and serious infections were significant 

predictors of treatment preferences (Table 4). Biologic-naïve 

participants considered all attributes and placed the greatest 

value on treatment efficacy (OR: 0.90; 95% CI: 0.88–0.93). 

They also preferred to avoid weekly and fortnightly injec-

tions compared with once-weekly tablets and to avoid the 

risk of all included toxicities in general (Table 4). There 

was some overlap between subgroups, defined by biologic 

therapy experience and DLQI score, with the majority 

of biologic-experienced patients also reporting a DLQI 

score 10 (60%; n=45/75).

Discussion
This prospective study was designed to determine the rela-

tive value individuals diagnosed with moderate-to-severe 

psoriasis place on attributes of treatment for the disease. 

The results revealed the importance of minimizing the extent 

of lesions, but also the views of participants regarding the 

long-term risks of side effects, such as melanoma or NMSC, 

tuberculosis, and serious infections. The survey also assessed 

the importance of issues related to the convenience of tak-

ing medication either orally or by injection. These attributes 

represent different issues that need to be considered when 

making treatment choices. The preference weights from the 

study show how important these issues are for a sample of 

individuals with psoriasis in the UK.

Table 3 results of mixed effects logistic regression model for the main Dce in individuals with psoriasis reporting treatment preferences

Treatment attributea Estimated  
coefficient

OR 95% CI for OR

Upper Lower

Body surface area (per palm area) −0.08 0.93 0.91 0.94

Increased risk of diarrhea or nausea (per 5% increase) −0.14 0.87 0.83 0.91

Increased risk of melanoma or NMSC (per 5% increased 10-year risk) −0.83 0.44 0.38 0.51

Increased risk of tuberculosis (per 5% increased 10-year risk) −0.32 0.73 0.68 0.78

Increased risk of serious infection (per 5% increased 10-year risk) −0.31 0.73 0.72 0.75

Twice-daily tablet (relative to once-weekly tablet) −0.28 0.76 0.65 0.88

Weekly injection (relative to once-weekly tablet) −0.58 0.56 0.48 0.66

Fortnightly injection (relative to once-weekly tablet) −0.43 0.65 0.56 0.75

Note: aAll attributes significant at the 5% level.
Abbreviations: CI, confidence interval; DCE, discrete choice experiment; NMSC, nonmelanoma skin cancer; OR, odds ratio.

Figure 2 Preference weights (Or 1 vs 1) and 95% confidence intervals resulting from an effects-coded discrete choice experiment in individuals with psoriasis reporting 
treatment preferences.
Note: The same scale was used for percentage risk of all side effect attributes.
Abbreviations: Or, odds ratio; BsA, body surface area.
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This research builds on the previous studies reporting 

patients’ preferences for the treatment of psoriasis.24–27 In a 

recent DCE conducted in German patients with moderate-

to-severe psoriasis, Kromer et al25 found that the safety of 

biologics was the most important attribute, followed by 

efficacy, but preferences varied with sociodemographic 

characteristics and working status. These results were con-

sistent with an earlier report by Seston et al27 who found that 

attributes such as adverse effects, time to improvement, and 

relapse time frames influence treatment choices of individu-

als with psoriasis. Although Seston et al found a preference 

for minimizing the risk of adverse events, Schaarschmidt et 

al, in a 2011 study,26 reported that patients were willing to 

trade an increased risk of adverse events for better therapeutic 

outcomes. Unlike our study, neither study considered the 

previous treatment history of patients and how this might 

impact decision making. Schaarschmidt et al26 concluded 

that incorporating patients’ preferences into the prescribing 

decision may facilitate increased adherence and lead to better 

treatment outcomes, a view shared by Umar et al28 whose 

systemic review concluded that using patients’ preferences in 

decision making would likely improve both patient satisfac-

tion and treatment outcomes.

In this study, participants showed a strong preference for 

avoiding treatments with serious long-term toxicities, such as 

melanoma or NMSC and serious infections, and for avoiding 

injectable therapies, especially if they had not previously used 

biologic therapies. These stated patient preferences may, in 

part, explain the protracted period of 22 years between 

diagnosis and initiation on biologic treatment reported by 

Fonia et al13 in UK clinical practice. Other factors that may 

affect this delay include the current reimbursement criteria in 

terms of disease severity and the prerequisite of the number 

of treatments patients must have failed before being eligible 

for biologic therapies in the UK.2,29 A delay in referral from 

primary to secondary care, general challenges in access to 

specialist dermatology services throughout the UK, and the 

high cost of biologic treatment may also play a part.

Participants who reported that their psoriasis had a very 

large impact on their quality of life (DLQI score 10; n=126, 

43.1%) had a higher likelihood of accepting treatment-related 

toxicities in relation to risk of serious infection and were less 

reluctant to receive injections. Overall, participants with no 

prior experience with biologic therapies were more averse 

to the risks of treatment toxicities compared with people 

with biologic experience. A trend was also observed for the 

biologic-experienced group to be more willing to accept 

injection treatments. This suggests that previous experi-

ence with biologic therapies or experiencing a very large 

effect on HRQL (DLQI score 10) may affect patients’ 

treatment preferences by reducing aversion to injections 

and increasing acceptance of adverse events and reduced 

efficacy. These two subgroups also stated preferences that 

appeared to place less differentiation between the hypotheti-

cal treatment options included in the DCE and less extreme 

preferences for all attributes considered. The similarities 

between the treatment preferences seen in participants with 

a DLQI score 10 and biologic-experienced participants can 

be expected because the majority of biologic-experienced 

patients (60%) also reported a DLQI score 10. Such an 

overlap is not surprising, given that the criteria for receiving 

biologic therapy in the UK include having a DLQI score 10.  

Moreover, the experience of failing on or switching between 

multiple therapies, including biologics, may affect patients’ 

Table 4 results of mixed effects logistic regression model for Dce in individuals with psoriasis reporting treatment preferences, 
stratified by subgroup

Treatment attribute DLQI 10,  
n=166,  
OR (95% CI)

DLQI 10,  
n=126,  
OR (95% CI)

Biologic therapy 
experience, n=75,  
OR (95% CI)

Biologic therapy  
naïve, n=217,  
OR (95% CI)

BsA (per palm area) 0.90 (0.88–0.93)a 0.97 (0.95–1.00) 0.97 (0.94–1.00) 0.90 (0.88–0.92)a

Increased risk of diarrhea or nausea (per 5% increase) 0.84 (0.79–0.90)a 0.88 (0.82–0.94)a 1.01 (0.93–1.09) 0.79 (0.75–0.85)a

Increased risk of melanoma or nonmelanoma skin  
cancer (per 5% increased 10-year risk)

0.43 (0.35–0.53)a 0.45 (0.36–0.56)a 0.57 (0.44–0.74)a 0.38 (0.32–0.46)a

Increased risk of tuberculosis (per 5% increased 10-year risk) 0.73 (0.66–0.80)a 0.75 (0.67–0.83)a 0.85 (0.75–0.97)a 0.66 (0.60–0.72)a

Increased risk of serious infection (per 5% increased 10-year risk) 0.70 (0.67–0.72)a 0.79 (0.76–0.81)a 0.87 (0.85–0.90)a 0.70 (0.68–0.72)a

Twice-daily tablet (relative to once-weekly tablet) 0.74 (0.60–0.91)a 0.75 (0.61–0.93)a 0.79 (0.61–1.02) 0.71 (0.59–0.85)a

Weekly injection (relative to once-weekly tablet) 0.48 (0.39–0.61)a 0.72 (0.57–0.90)a 0.84 (0.63–1.11) 0.43 (0.35–0.53)a

Fortnightly injection (relative to once-weekly tablet) 0.49 (0.40–0.60)a 0.86 (0.70–1.06) 0.78 (0.60–1.02) 0.57 (0.48–0.69)a

Note: aAttributes significant at the 5% level.
Abbreviations: BSA, body surface area; CI, confidence interval; DCE, discrete choice experiment; DLQI, Dermatology Life Quality Index; OR, odds ratio.
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expectations of future treatment, increasing their willingness 

to accept treatments with different modes of administration, 

such as injections, and altering their benefit–risk tolerances. 

This may apply particularly to participants in the current DCE 

who reported both biologic experience and a DLQI score 10.  

These factors in combination may be an indicator of being 

treatment refractory due to lack of efficacy or due to toxici-

ties, thus leaving them few treatment options to consider in 

real life and therefore reducing their concerns about trying 

hypothetical treatments with less-favorable profiles.

In addition, the analyses indicated that people with 

better HRQL (DLQI score 10) placed more value on treat-

ments that reduce the extent of BSA affected by psoriasis. 

Similar effects have been seen previously in other chronic 

diseases.30–32 It is possible that people who value treatments 

more highly are more likely to be adherent and therefore 

experience less disease burden.30 Longitudinal research is 

needed to explore these effects in more detail. These methods 

may be able to provide fresh insights into what drives good 

outcomes in psoriasis.

The regulatory environment is also becoming increasingly 

accepting of evidence on patients’ treatment preferences dur-

ing their decision-making processes. Indeed, the 2012 US 

Food and Drug Administration guidelines from the Center 

for Devices and Radiological Health on benefit–risk analysis 

clearly state the importance of considering patients’ preferred 

treatment when approving medical devices to market.33 The 

Food and Drug Administration is also using patient feed-

back and preference DCE evidence to help to facilitate the 

development and use of patient-centric weight-loss devices 

for obese patients, a move away from its previous “one-size-

fits-all” approach.34,35 In Belgium, DCE studies have been 

used to consider the importance of decision criteria among 

citizens with reference to reimbursement,36 whereas the US 

Centers for Medicare and Medicaid Services uses patient 

experience surveys to link Medicare payments to health care 

quality via its Hospital Value-Based Purchasing program.37 

This has become an area of research for health technology 

assessment reimbursement agencies such as NICE in the 

UK, which has previously consulted on the use of multiple 

criterion decision analysis in their decision-making frame-

work.38 A recent collaboration between Myeloma UK and 

NICE to examine how patients’ treatment preferences can 

be quantitatively captured and incorporated alongside other 

data in decision modeling as part of the Health Technology 

Assessment program underscores the growing interest in 

understanding the impact and role of patients’ treatment 

preferences in the decision-making process in the UK.39

Some limitations of this study should be considered. 

Patient self-reporting of psoriasis diagnosis and severity 

means there is potential room for error across patient com-

parisons. To best quantify the results, the number of attributes 

included in the survey needed to be finite. As a result, there 

may be other attributes that patients with moderate-to-severe 

psoriasis find important when choosing a treatment, but 

which we were not able to include. This is a constraint of the 

methodology. The pretest interviews supported the choice 

of attributes.

The choice survey is intended to simulate decisions in 

clinical practice, but of course it does not have the clinical 

or emotional consequences of actual decisions. Differences 

can arise between stated and actual choices. The results 

indicate the importance of different issues for patients, 

but this limitation should be considered when interpreting 

them. In addition, levels associated with each attribute 

may not reflect marketed therapies for psoriasis based on 

the available data. However, the dosing schedules for the 

injectable treatments reflected the most widely used biologic 

therapies for psoriasis in the UK at the time of this study.40 

The subgroup analyses were univariate and need to be 

interpreted cautiously. They were exploratory and descrip-

tive in nature, which may have limitations. However, they 

can go some way to help us understand heterogeneity in 

the preference data.

To avoid well-known cognitive problems with evaluat-

ing small probabilities, we defined the risk exposure as the 

chance of each of three serious side effects over 10 years. 

The actual risk of serious infection may not be linear over 

time, but exploring preferences for potential nonlinearities 

in risk exposure was beyond the scope of this study.

The population recruited in this study appeared to be 

representative of the general psoriasis population in the UK 

in terms of age, sex, and disease severity.41,42 A comparison 

of participants’ demographics from this study shows some 

similarities with patients included in a prospective registry 

study in the UK and Ireland evaluating patients treated 

with biologic therapy.40 However, some notable differences 

included a shorter mean disease duration (12.6 vs 19.0 years) 

and a lower mean DLQI score (10.5 vs 18.0) in this study. It 

is possible that the method for recruitment resulted in some 

selection bias, as most participants in the DCE had moderate 

disease. However, population-based studies of psoriasis using 

electronic medical records from the Health Improvement 

Network, which are representative of the general population 

in the UK, have reported that a higher proportion of psoriasis 

patients have moderate (~35%, BSA: 3%–10%) compared 
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with severe (~13%, BSA 10%) disease,41,42 which is similar 

to the patient population recruited for our DCE. The study 

did not seek to correlate preferences for treatment attributes 

in patients with difficult-to-treat manifestations, such as nail, 

scalp, or palmoplantar psoriasis.

Conclusions
This study shows the importance of patients’ preferences 

toward the attributes of various potential treatment profiles 

for psoriasis and provides some insight into the extent to 

which people balance efficacy against risks of side effects 

and toxicities and even convenience issues. As regulators 

and reimbursement bodies begin to tangibly recognize the 

importance of patients’ preferences, it will be important 

for health care professionals to be aware and communicate 

benefit–risk information to patients. The data from this 

study could be used to help communicate how patients feel 

about the benefits and risks of treatments for psoriasis and 

promote shared care in treatment decision making. In addi-

tion, analyses were able to demonstrate how the prefer-

ences varied within the study sample. Preferences varied 

in terms of disease impact on HRQL and also in terms of 

whether people had received biologic therapy previously. 

The results show how experience with biologic therapy can 

reduce patients’ concerns about injection-based therapy. 

Many factors influence the quality of patient outcomes in 

chronic diseases. This type of research can complement 

clinical trial data by providing insight into the relative 

weight of efficacy, tolerability, and other factors for patients 

with psoriasis.
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