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Abstract 

 

Title of Dissertation: Systemic Lupus Erythematosus Patients’ Benefit-Risks Preferences 

for Corticosteroid Use 

Xinyi Ng, Doctor of Philosophy, 2017 

Dissertation Directed by: Susan dosReis, BSPharm, PhD, Department of Pharmaceutical  

      Health Services Research 

Introduction: 

Striking a balance between maximizing the effectiveness of corticosteroids while 

minimizing its adverse effects in Systemic Lupus Erythematosus (SLE) treatment 

requires careful consideration of how SLE patients value improvements in their disease 

versus risks of treatment adverse effects. Hence, this study aimed to elicit SLE patients’ 

benefit-risks preferences for corticosteroid use, and to examine variation in preferences.  

Methods:  

SLE patients with current/past experience with using corticosteroids were recruited from 

the Johns Hopkins Lupus Center, the University of Maryland Medical Center and 

PatientsLikeMe. Study participants completed a web-based survey that comprised three 

sections: 1) sociodemographic characteristics, 2) a discrete choice experiment (DCE) 

measuring benefit-risks preferences, and 3) self-rated disease severity using the Systemic 

Lupus Activity Questionnaire (SLAQ).  The DCE assessed two attributes of treatment 

benefit (time between flares and activities limitations), and four attributes of treatment 

risks relating to corticosteroids (heart-related damage, bone fractures, weight gain, and 

unusual mood swings/irritability). Preference weights were estimated using a conditional 

logit model and used to calculate the relative importance scores for each attribute and 



 

 

maximum acceptable risk that patients would tolerate. We also evaluated variations in 

preferences using a latent class analysis, and a stratified analysis based on SLAQ scores.  

 

Results:  

When making trade-offs between the risks and benefits of corticosteroid use, our 141 

study participants (95% Female, 61% White) viewed weight gain as the most important, 

followed by heart-related damage and activities limitations. SLE patients were willing to 

tolerate higher risks for improvements in activities limitations (4.5% risk of heart 

damage) compared to improvements in time between flares (3.1% risk of heart damage). 

Our latent class analysis demonstrated the relative importance of three key attributes 

varied significantly across patient segments: activities limitations, weight gain, and heart 

damage. Individuals with SLAQ score ≤ 21 (N=75) were more willing to accept 

treatment risks in exchange for improvements in activity limitations compared to 

individuals with SLAQ score > 21 (N=66).  

Conclusions: 

Our study sheds light on SLE patients’ benefit-risk trade-offs for corticosteroid use. This 

information can be used to guide corticosteroid therapy in this population.   
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1 OVERVIEW 

Up to 322,000 individuals in the United States are afflicted with Systemic Lupus 

Erythematosus (SLE),1 and those receiving corticosteroid treatment have a 50% increased 

risk for permanent organ damage and have a 2.5-fold higher risk of a cardiovascular 

event.2,3 Despite being the cornerstone of SLE treatment, corticosteroid use is a complex 

clinical dilemma. While some individuals fear resurgence of disease activity and flare-

ups when the medication is discontinued, others are apprehensive of the medications’ 

side effects.4,5 This presents a challenge to clinicians attempting to taper corticosteroid 

use in order to mitigate the serious adverse effects of chronic exposure. Striking a balance 

between maximizing treatment effectiveness while minimizing adverse effects 

necessitates patient-centered care planning. This considers the values that people with 

SLE place on treatment attributes and the trade-off between their tolerances for risk of 

adverse events in exchange for improvement in disease activity. Such information would 

enhance shared decision-making and promote patient-centered care delivery, but there is 

limited evidence to guide this practice for SLE treatment.  The overarching goal of this 

dissertation is to identify how individuals with SLE prioritize the benefit and risks of 

corticosteroids to manage their SLE.  

1.1 Specific Aims and Hypothesis 

Aim 1: To elicit SLE patients’ desired outcomes and their concerns with 

corticosteroid use in SLE. 

Clinical management of SLE depends upon multidimensional measures of 

treatment outcomes, including disease activity, organ damage, adverse effects from 

medication, and patient-perceived health status. Patients’ priorities for treatment 
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outcomes may be different from the physicians’ priorities for care management, and so it 

is critical to understand whether and in what ways priorities may differ.  Such knowledge 

would promote patient-centered treatment planning to help patients achieve an outcome 

meaningful to them, and hopefully maximize treatment effectiveness, minimize serious 

adverse treatment effects, and improve satisfaction.  

Aim 2: To estimate SLE patients’ benefit-risk preferences for corticosteroid use in 

SLE treatment 

In managing the care of patients with SLE, the physician’s aim is to suppress 

active disease and clinical manifestations, and this often necessitates the use of 

corticosteroids. To minimize the adverse effects of chronic corticosteroid use, tapering is 

an important therapeutic strategy, yet this practice often varies and there is no widely 

accepted guidance. Therefore, knowledge of patients’ benefit-risk preferences for 

corticosteroids can help inform preference-based guidelines for corticosteroid tapering 

schedules.  

Aim 3: To examine variation in preferences by identifying and characterizing 

segments of patients with distinct treatment preferences  

SLE patients’ preferences for treatment are expected to vary given the 

heterogeneous manifestations of the disease. Variations in treatment preferences will be 

explored by examining associations between patient-reported disease severity, socio-

demographics and stated preferences.  It is hypothesized that individuals with higher 

levels of self-reported disease severity will differ in their risk-benefit preferences 

compared to those with lower levels of severity.  
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1.2 Rationale and Significance 

The significance of this research is situated in the changing landscape of health 

care delivery that emphasizes the role of patients’ preferences as an essential element of 

evidence-based practice (Figure 1) and shared decision-making.6-8  

Figure 1: Model for evidence-based clinical decisions 

(from Haynes et al.) 

 
 

Incorporating patient preferences in the management of SLE is especially 

important due to two main reasons. First, outcomes assessment in SLE is multifactorial, 

including the reduction of disease activity, prevention of organ damage, and 

improvement in patients’ quality of life.9-11 Improvement in one outcome does not 

implicitly relate with improvement in another.12,13 Although there is a wealth of 

qualitative studies examining general concerns and salient quality-of-life domains in SLE 

patients,14-18 evidence consolidating and prioritizing the types of outcomes most valued 

by patients is hitherto lacking. Second, the mainstay of SLE treatment, corticosteroid 
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medication, is itself associated with several adverse outcomes, which may be worse than 

some of the manifestations of the disease for which it is prescribed. Corticosteroid 

tapering in SLE patients thus remains a major clinical concern, where careful 

consideration of the benefit-risk of this medication is required for optimal clinical 

outcomes. In view of this, the American College of Rheumatology has recommended the 

development and implementation of quality measures for the use of oral corticosteroids.19  

Since the use of corticosteroids in SLE involves difficult trade-offs between efficacy and 

risk of toxicity, which are highly associated with personal values,20 it is thus important to 

understand the patients’ preferences regarding this.  

From a clinical standpoint, information on SLE patients’ risk-benefit trade-offs on 

corticosteroid treatment can inform preference-based guidelines21 on corticosteroid 

tapering schedules. In addition, research suggests that patients may decline recommended 

treatment when their treatment expectancies and desire for control of symptoms differ 

from that of their physician’s expectations.8 Since non-compliance to maintenance 

medication can precipitate flares in SLE patients, knowledge of a patient’s treatment 

preferences can help clinicians to negotiate the best treatment regimen for patients. From 

a policy standpoint, the Food and Drug Administration (FDA)’s recent initiative of 

Patient-Focused Drug Development has highlighted and recognized the critical role of the 

patients’ perspective in the benefit-risk assessment framework.22 This initiative aims to 

solicit patients’ perspectives about their disease and the available therapies to treat their 

condition so as to inform important decisions in the design of drug development studies.23 

Taken together, these underline the importance and timeliness of this dissertation.  
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The innovation of this study is to continue advancing the paradigm for integrating 

patient-preferences into clinical decision-making. This study incorporated discrete-choice 

experiments (DCE), which are widely used in marketing research but have emerged more 

recently as a promising approach for eliciting patient preferences in the health care 

setting.24,25  The conventional approach to assess patients’ opinion about treatment 

outcomes and attributes is through the use of “attitudes” surveys, where respondents rate 

individual, discrete items (i.e, outcomes or attributes) using Likert-type scales.26 

Although this method is useful and commonly used, this method does not permit 

examination of the relative importance of competing alternatives for outcomes or 

treatments.27  The standard gamble (SG), time trade-off (TTO), and DCE are methods 

that elicit preferences as well as compare the relative importance of various treatment 

attributes.  However, the SG and TTO approaches are inherently quantitative tasks and 

are limited by respondents’ numeracy skills since they require respondents to compare 

sets of probabilities or trade-off life years with varying health states.28 The DCE 

methodology offers several advantages over these traditional methods as it is less 

cognitively challenging, and it provides a more realistic perspective of how people make 

real-world decisions.29 Further, by asking respondents to consider attributes of treatment 

jointly rather than independently, DCE forces respondents to choose between competing 

attributes and allows the estimation of the relative importance of individual attributes to 

the choices that respondents make.  
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2 BACKGROUND 

Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease with an 

unpredictable, fluctuating disease course.  In this autoimmune condition, antibodies 

produced by the immune system cause widespread inflammation and tissue damage. SLE 

can occur 4 to 13 times more frequently in women than men.30,31 Moreover, the disease 

manifests very differently in males and females. While male individuals with SLE are 

more likely to experience disability, thrombosis, and end organ damage, female 

individuals with SLE are more likely to experience skin rashes and oral ulcer and 

alopecia.32  SLE also develops more frequently among the African-Americans and 

Asians, as compared to the Whites.30,33-36 Age of SLE onset is observed to be earlier 

among the African-Americans, where mean age of diagnosis is 31.3 years for African-

Americans and 33.2 years for Caucasians, based on a cohort of patients at the Hopkins 

Lupus Center.35  Compared to the general population, mortality rate among individuals 

with SLE is about 3 times higher.37 With better disease classification, earlier detection 

and diagnosis, improved therapeutic interventions and improved treatment of comorbid 

conditions, the prognosis for people with SLE has improved tremendously over the 

years.38 The current 10-year survival rate is close to 90% as compared to a 5-year 

survival of 50% in the 1950s.38-40  

Despite improved survival, several aspects of SLE management, especially with 

regards to disease morbidity, remain challenging. For one, the clinical manifestations of 

SLE are highly heterogeneous, both between and within individuals, over time.41 

Different individuals may experience a diverse range of symptoms and complications, 

including skin rashes, photosensitivity, oral ulcers, arthritis, renal impairment, cognitive 
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impairment, and cardiovascular events.3,42-48 Further, individuals with SLE experience an 

unpredictable sequence of flares and remissions over the course of their disease, thereby 

requiring regular monitoring and periodic therapeutic adjustments to manage their 

condition. 

2.1 Outcomes Measures in the Management of SLE  

Monitoring individuals with SLE is multifactorial, and involves the assessment of 

several targeted endpoints, which include disease activity, organ damage, and health 

status i.e. quality of life (QoL) in patients.9-12 Determining a clinically meaningful 

difference when the treatment endpoints are so varied has been difficult and this has 

hampered clinical trials to establish evidence of treatment efficacy for SLE.49 Further, 

disease activity and clinical measures have not been found to correlate consistently with 

QoL,12,13 an outcome that directly impacts patients and is associated with patients’ 

satisfaction.50 QoL is a major concern among SLE individuals as it is considerably lower 

in individuals with SLE as compared to the general population, and on par with that of 

people with Acquired Immune Deficiency Syndrome.9,51-53 There are also extensive 

studies demonstrating the negative impact of SLE on different dimensions of QoL, 

including physical functioning, psychosocial well-being and functional disability.54-57  

Considering the multiple outcomes involved in monitoring SLE treatment, it is 

important to elicit from individuals with SLE which outcomes they most value or view as 

‘benefits’ of treatment.  This information will lead to a better understanding of the trade-

offs these patients are willing to make between treatment efficacy and the risk of serious 

adverse effects. In addition, the literature has shown that people with rheumatic diseases 

and physicians assess disease severity, global health, and outcomes differently.58,59 Thus, 
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physician-driven treatment decisions are likely to contrast with patient-desired outcomes, 

and such conflict may result in patients’ dissatisfaction with treatment and lower quality 

of life. This highlights the importance of this dissertation that seeked to identify how SLE 

patients prioritized treatment outcomes. Information gained from this study can facilitate 

discussions between physicians and patients as they work together to achieve the 

outcomes that are most meaningful to SLE patients.  

 

2.2 Treatment Options and Use of Corticosteroids  

According to the American College of Rheumatology, treatment options in SLE 

comprise non-steroidal anti-inflammatory drugs (NSAIDs), anti-malarial agents (namely 

hydroxychloroquine), oral corticosteroids, and immunosuppressive agents (azathioprine, 

cyclophosphamide, methotrexate, chlorambucil, cyclosporine, and nitrogen mustard).37  

Choice of therapy often depends on the manifestation of the disease. For example, 

hydroxychloroquine is the treatment of choice for skin and joint manifestations, while 

azathioprine or cyclophosphamide is preferred for lupus nephritis.37  However, 

corticosteroids are the mainstay of treatment for managing disease flares and mitigating 

the complications of SLE in moderate to severe SLE.60,61  Through suppressing the 

inflammatory and immune response, corticosteroids reduce the damage to body tissues 

caused by this autoimmune disease.62  However, corticosteroid use is a complex clinical 

dilemma because long-term use is associated with a 50% increased risk for permanent 

organ damage and a 2.5-fold higher risk of a cardiovascular event.2,3 Corticosteroids are 

also known to induce osteoporotic fractures, cataracts, glaucoma, and metabolic adverse 

events.63-65  These adverse effects of corticosteroids, coupled with the unpredictability 
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and relapsing-remitting nature of SLE, inevitably frustrates physicians and patients. 

While some individuals fear resurgence of disease activity and flare-ups upon tapering 

and discontinuing corticosteroids, others are apprehensive of the medications’ side 

effects. 4,5 A recent survey showed that patients with SLE who received corticosteroids-

containing regimen reported less treatment satisfaction as those who did not receive 

corticosteroids.66  This presents a challenge to clinicians who are attempting to taper 

corticosteroids in order to strike a balance between maximizing treatment effectiveness 

with minimizing adverse effects.  A study by Zahr et al. defined taper as a dose of less 

than 5 milligrams (mg) a day, and demonstrated that Whites, younger individuals and 

individuals with more years of education are more likely to have their corticosteroids 

tapered.67 Further, of those who were tapered and followed longitudinally for at least a 

year, about 55% successfully stayed on their low dose of corticosteroids (≤5mg) and 

successful tapering was significantly associated with lower disease activity, and absence 

of musculoskeletal or cutaneous complications.67 Other than this study, there is limited 

evidence to guide current corticosteroid tapering practices, which are varied and partly 

dependent on physicians’ experiences.68,69  Moreover, since SLE is a chronic disease, it is 

also important for the patients to understand their own responsibility in managing their 

condition, and this entails compliance with medical appointments and medications as 

well as lifestyle modifications to reduce associated problems such as hypertension, 

hyperlipidemia and obesity.46 Enhancing patients’ compliance and satisfaction with 

treatment and care calls for patient-centered care planning that considers value those 

individuals with SLE place on treatment attributes and the trade-off between their risks 

tolerances in exchange for treatment benefits.  
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2.3 Patient Preferences in Treatment Decision-Making 

There is a growing body of literature emphasizing the importance of incorporating 

patients’ preferences into medical decision-making.8,70,71  This is particularly important in 

SLE, where treatment decisions requires difficult trade-offs between efficacy and risk of 

toxicity, which inherently rely on personal values.20 Information on patients’ priorities for 

SLE treatment outcomes and benefit-risk thresholds for SLE treatment would enhance 

shared decision-making and promotes patient-centered care delivery. Although there have 

been studies examining patients’ preferences for specific cytotoxic medications in Lupus 

nephritis,20,72,73 there remains, to date, a lack of information on SLE patients’ benefit-risk 

preferences specific to corticosteroids. Since corticosteroids are widely used in the 

clinical management of SLE and tapering practices of corticosteroids are currently varied 

and partly dependent upon physicians’ experiences, a better understanding of patients’ 

benefit-risk preferences for this medication can inform patient-centered corticosteroid 

tapering guidelines. Therefore, this dissertation study aimed to address this knowledge 

gap by 1) eliciting SLE patients’ desired outcomes and their concerns with corticosteroid 

use in SLE treatment, 2) estimating their benefit-risk preferences for corticosteroids, and 

3) identifying and characterizing segments of patients with distinctly different treatment 

preferences.  

3 STUDY APPROACH 

3.1 Conceptual Framework 

The study’s conceptual framework is adapted from the Health Belief Model74 

(Figure 2), which is an intrapersonal theory that illustrates the relationship between 

individuals beliefs or perceptions and health-related behaviors.  The primary focus of this 
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study was to understand and elicit benefit-risk preferences for the use of corticosteroids 

among individuals with SLE (Aim 2). An individual’s benefit-risk preference (i.e. 

perceived risk versus perceived benefits) for the use of corticosteroids are believed to be 

dependent on their perceived severity of their SLE condition (Aim 3). Intuitively, 

someone who perceives his/her condition as more severe is likely to be willing to tolerate 

a greater risk in order to achieve improvement in his/her SLE.  These individual 

perceptions or beliefs about both the SLE condition and treatment (corticosteroids) can be 

modified by other socio-demographic characteristics.  

Figure 2: Conceptual Framework adapted from the Health Belief Model 

 
 

 

Figure 3 summarizes the overall study approach. The study consisted of 2 phases 

– Phase 1 (Qualitative Phase) and Phase 2 (Survey Phase). Phase 1 involves a series of 

qualitative interviews and focus groups, which were conducted to elicit themes describing 

SLE patients most desired outcomes and concerns with corticosteroids use. Thereafter, 

using the information from Phase 1, a survey instrument was developed for Phase 2, 
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where data on SLE patients’ sociodemographic information, benefit-risk preferences 

towards corticosteroids use, and self-perceived disease severity was collected.   

Figure 3: Overall Study Approach 

 
 

3.2 Study Sites and Recruitment Procedures 

This dissertation study recruited participants through three study sites. The study 

sites and site-specific recruitment procedures are detailed as follow: 

Recruitment Procedures at the University of Maryland Medical Center (UMMC)  

The Rheumatology Division at the University of Maryland Medical Center 

evaluates, manages and treats patients with a variety of rheumatic conditions, including 

SLE. Dr. Violeta Rus, one of the lead rheumatologists managing SLE patients at this 

medical center, holds a bi-weekly Lupus outpatient clinic where an average of six to ten 

patients are seen during each session. During these sessions, XN distributed the study 

flyers (Appendix 1) to patients at the waiting area. Interested participants can either leave 

their contact information with XN, or contact XN at a later date using the information on 

the flyers. We outreached to patients at the UMMC clinic for both phase 1 and 2 of the 

study. For Phase 1 of the study, interested participants contacted XN who set up a 

meeting time and date to conduct the interview or focus groups. During Phase 2, 
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participants were sent via email a link to the online survey and a unique study identifier 

that was entered before they could begin the survey.  For those  who were interested in 

the survey but did not have access to a computer, XN scheduled an in-person meeting 

where participants completed the survey on a  research laptop. 

Recruitment Procedures at the Johns Hopkins Lupus Center (JHLC) 

The Johns Hopkins Lupus Center, one of the six specialty centers under the Johns 

Hopkins Hospitals’ Division of Rheumatology, is the top-ranked Lupus center in the 

United States. Located in Baltimore, Maryland, the Center specializes in the care of 

patients with Lupus and Antiphospholipid Syndrome. An average of 60 – 80 patients per 

day is managed at the JHLC, where a multidisciplinary team of experts led by Dr. 

Michelle Petri provides optimal patient care. Dr. Petri distributed the study flyers to her 

patients at the clinic. Interested participants contacted XN. We outreached to patients at 

the JHLC clinic for both Phase 1 and 2 of the study. Recruitment procedures were similar 

to those at the UMMC clinic.  

Recruitment at PatientsLikeMe (PLM) 

PLM is a health information sharing website for patients with different medical 

conditions. Members can register for a profile and voluntarily share information about 

their medical conditions on this online platform. PLM have collaborated with institutions 

on several projects that fielded surveys for research purposes.75-77 Further, PLM also has 

experience working with the SLE patients registered on their website, thus, for study 

Phase 2, we also outreached to the SLE patients on the PLM platform.76 More details 

about PLM can also be found on their website: https://www.patientslikeme.com. During 

participants outreach, PLM sent out an electronic invitation to the members who had a 

https://www.patientslikeme.com/
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registered an account on the PLM’s website, and who had listed SLE as one of their 

health conditions on their PLM profiles. The outreach proceeded in two waves. PLM 

survey invitation portal creates a unique token for every survey invitation sent, and this 

prevents the original invitation from being used multiple times (either by a single user or 

by multiple users).  
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3.3 Sample Size Considerations 

3.3.1 Study Phase 1 (Qualitative) 

For study aim 1, individual in-depth interviews were conducted face-to-face with 

five patients.  Adapting a phenomenological approach, SLE patients were asked open-

ended questions to gain the depth of information about their SLE management and 

experiences with the use of corticosteroids. This approach necessitates few participants, 

typically six or less, to reach saturation.78  

Following the in-depth interviews, a series of iterative focus groups were 

conducted. It is recommended that focus groups comprise a minimum of four and no 

more than twelve individuals per group. 61,77  While larger groups provide richer data but 

may be more challenging to facilitate, the smaller groups allow greater participation from 

each individual member.17,79 As our study question required patients to explain their 

concerns and struggles with corticosteroid use, which may be an emotional issue for 

some patients, we opted for groups of four to six participants in order to allow sufficient 

time for each participant to detail their experiences in a comfortable and non-rushed 

manner. Three to four focus group sessions are typical79 and previous qualitative studies 

conducted in the SLE population ranged from four to seven sessions.17,80,81 We conducted 

the focus groups iteratively, where themes emerging from a prior session were presented 

to the subsequent focus groups for validation and refinement. Thematic saturation was 

reached by the fourth session, and we had a total of 15 participants across the four focus 

group sessions.  
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3.3.2 Study Phase 2 (Survey) 

Sample-size calculation is complex for Discrete Choice Experiments (DCEs) and 

there is no general consensus from the scientific field.82,83 Most healthcare-related studies 

that use DCE methods typically have sample sizes of 100-300.82,83  DCE applications in 

the field of rheumatology, including SLE, have sample sizes between 65 and 103.20,72,73,84 

Further, Orme proposed the following rule of thumb for aggregate level analysis:85 

(n x t x a)/c ≥ 500 

n = minimum sample size 

c = largest number of levels for any of the attributes 

t = number of choice tasks i.e. trade-off questions 

a = number of alternatives for each choice task 

In aims 2 and 3, we developed a DCE with 6 attributes of 3 levels each (more 

details can be found in Section 5.2). Thus, we need a sample of at least 42 to obtain 

robust estimates. In addition, Permain et al. also been suggested that sample sizes over 

100 is generally ideal.86 At a Sawtooth Software Choice Modelling training workshop 

(Park City, Utah, 28th July 2014 to 1st August 2014), it was recommended to have at least 

40-60 respondents per subgroup for stratified analysis. In Aim 3 of this study, stratified 

analysis will be conducted and we anticipate comparing among groups of participants 

reporting different levels of disease severity. Depending on the distribution of severity 

scores reported by study participants, we anticipate having 2 or 3 subgroups for 

comparisons. Therefore, considering the above, we targeted a minimum sample size of 

120 for the Survey Phase of this study.  One hundred and twenty respondents fulfill both 

the Orme and Permain recommendations, and allows us to compare up to 3 subgroups.  
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4 AIM 1: TO ELICIT SLE PATIENTS’ DESIRED OUTCOMES AND THEIR 

CONCERNS WITH CORTICOSTEROID USE IN SLE. 

4.1 Abstract 

Introduction 

The use of corticosteroids in systemic lupus erythematosus (SLE) patients requires trade-

offs between efficacy and risk of toxicity. This qualitative study examined SLE patients’ 

most desired outcomes and their concerns with corticosteroids use in SLE treatment.  

 

Methods 

SLE patients with current/past experience with using corticosteroids were recruited from 

the clinics at the Johns Hopkins Lupus Center and the University of Maryland Medical 

Center. Five in-depth interviews (N=5) and four focus groups (N=15) were conducted 

where discussions were transcribed and analyzed based on a grounded theory approach.  

 

Results 

We identified five major themes describing SLE patients’ most desired outcomes: 

reduction in flares, maintenance of normal activities, minimization of treatment side 

effects, prevention of future organ damage, and finding a cure. Further, SLE patients 

reported these primary concerns with the adverse effects of corticosteroids: weight gain, 

organ damage (particularly bone-related damage), mood swings/irritability, sleep 

disturbances and dental issues. Patients appeared to be more concerned with adverse 

effects that immediately affected their day-to-day lives.  
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Conclusion 

Knowledge gained during this study better informs how patients view the benefits and 

risks of corticosteroid. This can facilitate discussions between physicians and patients as 

they work together to determine the appropriate use of corticosteroids.  
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4.2 Introduction 

Systemic Lupus Erythematosus (SLE) is a complex, multi-system autoimmune 

condition in which patients often experience periods of fluctuating disease activity. 

During periods of disease exacerbations, also known as flares, multiple organs, including 

the skin, joints, blood counts and kidneys can be affected.2,87 Patients may experience 

other chronic issues as well, such as fatigue and cognitive impairment that are not 

associated with the flares.88  These symptoms and disease manifestations are often 

debilitating to the patients’ physical and psychosocial well-being.2,51,54,88,89 Despite 

advancements in clinical management and improved survival,38 several aspects of SLE 

management remain challenging. For one, management of SLE flares often involves the 

use of potent medications like corticosteroids. Corticosteroids, the mainstay of SLE 

treatment, reduce disease symptoms and mitigate flares through suppressing the body’s 

inflammatory and immune response.62,90 However, corticosteroid use is a complex 

clinical dilemma because long-term use is associated with several serious adverse effects, 

such as a 50% increased risk for permanent organ damage and a 2.5-fold higher risk of a 

cardiovascular event.2,3 Corticosteroids also are known to induce osteoporotic fractures, 

cataracts, glaucoma, and metabolic adverse events.63-65,91,92 Striking a balance between 

minimizing adverse effects and maximizing treatment outcomes necessitates careful 

consideration of the risk tolerances that SLE patients have towards the adverse effects of 

corticosteroids, as well as how SLE patients prioritize treatment outcomes.  

The multi-systemic nature of SLE also presents a challenge for evaluating 

treatment outcomes.  Outcomes assessment in SLE management is multidimensional and 

includes monitoring disease activity and the impact of the disease and treatment on organ 
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damage and quality of life.10,93,94 While disease activity and organ damage are indicators 

of the patient’s health status, quality of life encapsulates the impact of the disease on a 

patient’s overall well-being.88  Also, lupus activity does not necessarily correlate with 

quality of life.12,13 Physicians and patients tend to disagree on their assessment of disease 

activity and share different perspectives on treatment outcomes.58,59,95-98 SLE patients 

tend to place more importance on self-perceived functional status and subjective 

symptoms while physicians place more importance on objective measures such as 

abnormal laboratory findings.97 Therefore, knowledge of how SLE patients prioritize 

different outcomes is informative for clinicians in formulating and explaining treatment 

plans to SLE patients.  

There are several studies examining the burden of corticosteroids use,2,3,68 but 

most do not examine the risks and benefits of corticosteroids use in SLE from the 

patients’ perspective. This is an important area since treatment decisions on the use of 

corticosteroids in SLE management requires difficult trade-offs between efficacy and risk 

of toxicity, which inherently rely on the perceptions that patients have towards different 

treatment outcomes and risks.  Therefore, the first aim of this dissertation study utilizes a 

qualitative approach to examine SLE patients’ most desired outcomes for the 

management of their illness and their concerns with corticosteroids. Results from this aim 

will be used to develop a framework of key attributes describing the risks and benefits of 

corticosteroids use in SLE treatment. This will, in turn, guide the development of a 

discrete choice experiment (DCE) for the subsequent assessment of SLE patients’ 

benefit-risks preferences for corticosteroid use in aims 2 and 3 of this dissertation study.  
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4.3 Methods 

Aim 1 of the study adopted a qualitative approach that proceeded in two phases. 

First, a series of five, individual in-depth interviews were conducted to explore SLE 

patients’ experiences with disease control and concerns about corticosteroid use. In the 

second phase, focus groups were conducted to further explore the relevance and 

importance of themes that emerged from the in-depth interviews. This 2-phase process 

allowed us to capture the breadth and depth of individual experiences managing SLE 

treatment. The student investigator (XN) conducted all of the in-depth individual 

interviews and moderated the focus groups with an assistant who helped with note taking. 

The study protocol was approved by the University of Maryland Institutional Review 

Board (Protocol: HP-00063138). 

4.3.1 Participants and Recruitment Procedures 

A community-based sample of participants was recruited between May 2015 and 

September 2015 from the outpatient clinics of the Johns Hopkins Lupus Center and the 

University of Maryland Rheumatology clinic. Individuals were eligible for participation 

if they had 1) a clinical diagnosis of SLE and 2) either current or past experience with the 

use of corticosteroids.  Exclusions were made if individuals had a cognitive disability that 

would prevent them from understanding what the study entailed and what they would 

have to do if they joined the study. Study flyers (Appendix 1) describing the study and 

the lead investigator’s contact information were distributed to patients during their 

regularly scheduled clinical appointment. Interested individuals contacted XN who 

completed a brief telephone screen to determine eligibility.  Face-to-face in-depth 

interviews were scheduled with eligible participants within one week after the telephone 
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screen.  Focus groups were convened when enough individuals were recruited to hold a 

group. Participants also completed a brief questionnaire that captured basic 

sociodemographic characteristics and clinical management of SLE (i.e., duration of the 

diagnosis). Written informed consent was obtained from all participants before any study 

assessments were administered or any interviews or focus group discussions were 

conducted. At the end of the interviews or focus groups, participants received a $35 gift 

card as compensation for their time.   

4.3.2 In-depth Interviews 

Using a semi-structured guide (Appendix 2), interviews comprised open-ended 

questions to stimulate a dialogue about patient experiences with SLE treatment, the 

outcomes that mattered to them and the concerns that they may have had with the use of 

corticosteroids. Specifically, participants were asked “Can you let me know what 

outcomes are important to you in your Lupus treatment?” and “Can you tell me about 

some of your concerns with using corticosteroids (e.g. prednisone)?”.  Participants were 

also asked to describe their overall experiences with using corticosteroids. Probes were 

used, as appropriate, to encourage participants to share more details about a specific 

experience, thereby enabling a rich description of participants’ perceptions on desired 

outcomes and corticosteroid risks. The one-on-one interviews allowed for in-depth 

discussion of participants’ experiences and thoughts. Five individual interviews were 

conducted in total and each interview lasted for approximately one hour.  

4.3.3 Focus Group Discussions 

Focus groups were used to stimulate an interactive discussion about the thematic 

concepts that emerged from the in-depth individual interviews. Each focus group 
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comprised of 3-5 participants. To facilitate the discussion, participants were provided 

with a list of the thematic concepts and asked to indicate any that were relevant to their 

own experience and note any that may have been missing from the list. Participants were 

encouraged to lead the discussion so as to stimulate interactions between them, to identify 

concepts that required further clarification, and to elaborate on the relevant concepts that 

they felt most salient. Feedback from each session was used to update the thematic 

concepts, which was presented to the subsequent groups. In this way, the process was 

iterative with each step building upon the previous step. Each focus group session lasted 

for approximately two hours and the sessions were conducted until thematic saturation 

i.e. no additional concepts emerged, and this was achieved by the fourth session.   

4.3.4 Analysis 

Descriptive statistics were used to characterize the self-reported 

sociodemographic and clinical management data.  The data were summarized using 

STATA/SE® version 13.  

All in-depth individual interviews and focus group discussions were audio-

recorded with permission from the participants, and transcribed verbatim. The transcripts 

were analyzed using thematic analysis based on a grounded theory approach. We adopted 

a grounded theory approach to the analysis as this approach encourages inductive 

development of a conceptual framework based on input from the participants rather than 

a priori theories or existing concepts.78 This approach is appropriate as it encourages the 

development of endpoints i.e. attributes that can be used in the subsequent DCE for aims 

2 and 3 of this dissertation study.  Two coders conducted the thematic analysis by first 

reading the transcripts to get a general sense of the discussion and then independently 



24 

 

sorted the textual passages into codes reflecting broad themes.99 A codebook was 

developed based on the themes identified. During regularly scheduled meetings, coding 

discrepancies were discussed until consensus was reached.  This resulted in the 

refinement of the codes as the analysis proceeded. All qualitative analyses were 

conducted using NVivo® version 10.  

 

4.4 Results 

4.4.1 Description of the sample 

Five SLE patients participated in the individual, in-depth interviews while 15 

patients participated in the four focus groups.  Of note, one of the participants who took 

part in the in-depth interview was feeling fatigue and had to leave at the end of the 

interview before filling out the sociodemographic questionnaire. Therefore, we only have 

sociodemographic information for four out of the five participants for the in-depth 

interviews. The four patients who provided sociodemographic information were women, 

African-Americans and between the ages of 31 to 57 years. Two of them were currently 

using corticosteroids while the other two were former users. The characteristics of the 15 

patients who participated in the focus groups are shown in Table 1. The majority of them 

were women (80%), African American (60%) and were currently employed (60%). The 

median years diagnosed with SLE was 15.3 (range: 2 – 25) years and 53% were currently 

using corticosteroids to manage their SLE. 
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   Table 1: Self-reported Sociodemographic and Clinical Characteristics  

   of Study Participants of the Four Focus Groups (N=15) 
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4.4.2 Desired Outcomes 

We started with six themes from the in-depth interviews and eventually collapsed 

them into five central themes after the focus group discussions. The six broad themes 

initially identified from the individual interviews comprised reduction in flares, reduction 

in physical symptoms, maintenance of normal activities, minimization of treatment side 

effects, prevention of future organ damage, and finding a cure. These were all endorsed 

by the focus group participants. Eventually, we categorized reduction in physical 

symptoms as a subtheme under the broader themes of “reduction in flares” and 

“maintenance of normal activities” as discussions from the focus groups revealed that 

participants were describing physical symptoms as a sequela of a flare-up, and being 

limited by these symptoms in terms of their work or leisure activities. Focus group 

participants identified one additional subtheme, reduction in hospitalizations, which we 

categorized under the broader theme of “reduction in flares” as the participants who 

mentioned this subtheme wanted to reduce the occurrences of flares that led to 

hospitalizations.  The final five central themes prioritized by SLE participants are 

described below and included 1) reduction in flares, 2) maintenance of normal activities, 

3) minimization of treatment side effects, 4) prevention of organ damage, and 5) finding a 

cure. Exemplary quotes of each theme and subthemes are presented in Table 2. 
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Table 2: Themes, Subthemes and Exemplary Quotes Describing SLE Patients’ Desired 

Outcomes 

 
Reduction in flares 

Participants consistently wanted a reduction in flares, which was described along 

three dimensions. First, participants wanted a decrease in the frequency of flare episodes 

i.e. “less flare-ups”. Second, some of them were focused on the severity of their flares 

and wanted to reduce the number of times that they experience a flare serious enough that 

they have to be hospitalized. Third, participants also appeared to be primarily concerned 

with the physical symptoms that experience during a flare. They expressed a desire to 
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reduce these symptoms, which included joint stiffness, pain, fatigue and rashes. Further, 

these participants also mentioned that the physical symptoms associated with their flares 

often affected their emotional well-being.  One participant commented “Butterfly rash 

and no hair I literally stayed in the house for a year. Literally. It was the worst.” 

Maintenance of normal activities 

Maintaining their ability to go about their normal, day-to-day activities was 

important. Some of them have had the experience of canceling on social outings because 

of their SLE symptoms. Therefore, they really wanted to be able to go out on the 

weekends with their friends and loved ones, and not be restricted by their SLE symptoms. 

In addition, some of them who were employed had to modify their job responsibilities 

because of SLE. For example, one participant could not lift heavy objects; one participant 

could not stand for long periods of time, and some of them had to take some days off 

work whenever their symptoms worsened.  

Minimization of treatment side effects 

The majority of the participants wanted less treatment-emergent side effects. 

Some of these treatment side effects can be worse than the symptoms of SLE. In a 

patient’s own words: “I find that the medication side effects are worse than me getting 

over a flare at home.” 

Prevention of organ damage 

Most participants expressed concerns with organ damage manifesting from both 

their SLE and SLE treatment. Some participants were aware that when they experienced 

a flare, their kidneys could be involved; and they were worried about further damage to 

them.  
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Finding a cure 

Many of the participants are dissatisfied with the current treatment modalities 

available to them and wanted better options to keep their SLE under control. Almost all 

participants desired a cure over symptomatic management. This desired outcome might 

be related to participants’ belief that the current existing treatments have “all these 

horrific side effects”.  

4.4.3 Concerns with Corticosteroid Use 

The majority of the participants (N=17) expressed concerns with the potential 

adverse effects of corticosteroids. The individuals expressed varying levels of concerns 

for different adverse effects. On one hand, some participants felt that keeping their SLE 

symptoms under control was more important than the adverse effects of corticosteroids. 

For example, participants were quoted as saying “prednisone even with all of its bad side 

effects, makes you feel better” and “(When using prednisone) I’ll be miserable because 

I’m fat but I would feel better. That’s what it is, can’t win.” Some participants also 

expressed dislike for corticosteroids and would like to avoid using the medication: “I hate 

prednisone and faster I can get off and the faster, I want to be off of it”.  On the other 

hand, one participant was reluctant to taper corticosteroids as she believes that she needs 

the medication to keep her symptoms tolerable. She describes her experiences when her 

doctor tried to reduce her prednisone dose by adding a new medication: “It didn’t work 

and I felt the flare coming up so I stopped taking those (new medication), up my 

prednisone, minimize myself back to 5 and every now and again I try to go down to 4 but 

it doesn’t work because even with the 5 I still have to take pain medications throughout 

the day.”  A few participants (N=3) did not have concerns with corticosteroids because 
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they did not personally experience any adverse effects and were not aware of the adverse 

effects that corticosteroids may cause. Other patients who expressed concerns with 

corticosteroids had experienced the adverse effects themselves, had read about these 

adverse effects, or were informed about them through their provider.  

Participants raised several concerns about corticosteroid-associated weight gain, 

organ damage, bone fracture, and sleep disturbances. These perceptions were further 

endorsed by the focus groups participants, who also identified other concerns that include 

eye issues (cataracts), bone necrosis, dental issues, and unusual mood swings/irritability. 

Eventually, the codes for bone fractures, bone necrosis, and eyes issues were collapsed 

under the broad theme of organ damage. The final themes and subthemes related to SLE 

patients’ concerns about corticosteroids use are outlined below. Exemplary quotes for 

each theme are presented in Table 3.  
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Table 3: Themes and Exemplary Quotes Describing SLE Patients Concerns with 

Corticosteroids 

 

 

Weight gain 

Weight gain was the most common concern and the average amount of weight 

that patients stated that they gained while using corticosteroids ranged from less than 10 

pounds to almost 30 pounds.  Participants frequently reported a noticeable increase in 

appetite when they were taking corticosteroids, and this led to weight gain. Participants 

were also distressed at the rapidity of the weight gain and some of them experienced low 

self-esteem as a result.  For example, one of them stated “I probably didn’t even bother to 
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look in the mirror for maybe 8 to 9 months just because I felt so horrible.” However, not 

all participants who experienced weight gain were affected negatively. Some who gained 

weight from the corticosteroids shrugged it off as part of the treatment process.  

Organ damage 

SLE patients expressed concerns with organ damage that may arise from 

corticosteroid use. Some were worried about organ damage in general while others 

expressed concerns with specific organs. Bone-related damage, such as bone fractures 

and bone necrosis, was the most common concern.  For example, one participant from the 

focus groups recalled getting knee replacement surgeries because of corticosteroid-

induced bone damage. Another participant mentioned having to deal with cataracts 

because of corticosteroids.  

Mood swings/irritability  

Mood swings/irritability were experienced by several participants. These 

individuals experienced extreme and unpredictable mood swings, which were debilitating 

and interfered with family relations and social activities. Specifically, one of them gave 

an example of a time when she had to leave the room of a party that she was hosting 

because of she was feeling uncharacteristically irritable.  

Sleep disturbances 

A few participants reported problems with sleeping when they were using 

corticosteroids. One participant described staying past her normal bedtime as the 

medicine kept her up at night.  Those who experienced sleep disturbances found it 

distressing as it affected their daily routines.  
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Dental issues 

A couple of participants said that they experienced problems with their teeth and 

they attributed it to the corticosteroids. In their opinion, the corticosteroids caused their 

teeth to become brittle. This was a problem for them as it affected their ability to chew 

and one of them mentioned having to get dentures as a result of this. 

4.5 Discussion 

Using an iterative, qualitative approach that leverages the depth of information 

from individual interviews and the interactive nature of focus groups, we identified 

outcomes that are most important to SLE patients, and elicited patients’ concerns 

regarding use of corticosteroids.  

The patients in our study sample wanted their SLE treatment to reduce flares, 

allow them to maintain their normal activities, have minimal side effects, prevent future 

organ damage, and cure their disease. These findings are corroborated by other health-

related quality of life studies, which observed that concepts, such as side effects of 

treatment, ability to carry out regular work and social activities, physical symptoms of the 

disease, self-image and emotional well-being, were important to patients living with 

SLE.17,88,100 Reduction in flares, reduction in physical symptoms, and ability to carry out 

regular activities are common themes that appears across studies, including ours. Further, 

SLE symptoms often have a negative impact on patients’ social, family, and work 

activities.54,57,101 In our study, difficulties in keeping up work and social activities also 

affected participants’ emotional well-being. In the clinical setting, patients are evaluated 

based on disease activity. However, patients and physicians often display discrepancies in 

their assessment of disease activity.58,95-97,102 Physicians typically place more emphasis on 
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objective manifestations such as abnormal laboratory findings, whereas patients are more 

influenced by the subjective manifestations such as their self-perceived physical and 

psychological functioning.96,97 For example, it has been demonstrated that SLE patients 

associated improvement in pain and fatigue with overall improvement in health status.103 

Clinician-perceived improvements in disease activity may not necessarily translate to 

meaningful improvements in how the patients perceive their health.103  Therefore, while 

evaluating treatment outcomes, it is important for clinicians to consider patients’ 

assessments as they offer a unique perspective on how the treatment is affecting their 

health status. One way to do so is to incorporate the use of SLE-specific patient-reported 

outcomes (PROs) instruments in the clinical setting.104  

Many of the study participants were concerned with weight gain, unusual mood 

swings, and sleep disturbances. Although these issues may be of less clinical importance 

compared to organ damage, patients in our study explained that both weight gain and 

unusual mood swings were distressing as these adverse effects directly affect their self-

image, emotional well-being and ability to plan or partake in social activities.  While 

there are many studies demonstrating the association between corticosteroids and organ 

damage,2,3,91,92 less attention is given to issues such as weight gain105, mood swings and 

sleep disturbances, which can be debilitating to the patients’ lives. Participants appeared 

to be concerned with general organ damage. Of those who expressed specific concerns, 

they were mostly about bone-related damage such as fractures. Surprisingly, patients did 

not particularly express concerns with other serious forms of organ damage such as 

cardiovascular damage, or metabolic adverse effects such as diabetes mellitus. This may 

suggest that SLE patients are more concerned with adverse effects that immediately 
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affected their day-to-day lives. For example, bone-related damage often affected these 

patients’ mobility and physical functioning, which may have restricted their daily 

activities. In contrast, cardiovascular issues like atherosclerosis, and metabolic risks 

might arise later and early on might be asymptomatic, and thus, less likely to affect the 

daily living of patients.  

We also observed that patients were more likely to be concerned about adverse 

effects that their physicians have informed them about, or that they had personally 

experienced. Not all patients were aware of the adverse effects that were associated with 

corticosteroids use and this could explain why our study participants reflected varying 

levels of concerns with corticosteroids. Further, as aforementioned, participants did not 

express specific concerns with the serious cardiovascular or metabolic risks of 

corticosteroids. We cannot exclude the possibility that the participants were unaware of 

these adverse effects, and therefore, did not reflect substantial concerns about them.  It is 

important for SLE patients to be cognizant of the cardiovascular and metabolic risks of 

corticosteroids as these adverse effects may result in irreversible damage and death if left 

unmanaged. Taken together, this highlights the need for educating SLE patients about 

both the short-term and long-term adverse effects that are associated with corticosteroids 

so that they will be more willing to work closely with their physicians to adjust their 

corticosteroids use.   

The study findings should be interpreted in light of several limitations. Our study 

sample was recruited from two clinical sites in one geographic locale and thus, may not 

be representative of all SLE patients. We cannot exclude the possibility that other themes 

may have emerged had we recruited a larger sample from multiple sites. However, our 
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study sample appeared to be evenly distributed across socioeconomic characteristics such 

as income and education level. Further, although SLE predominantly affects women, we 

were still able to include the male perspective in our study with three male participants. 

Our community-based sample also included a large proportion of African-Americans, 

who are disproportionately affected by SLE.35 Therefore, given our diverse study sample, 

we hope that the possibility of omitting salient themes is minimal. In addition, we expect 

our study sample to comprise of patients who are at the lower spectrum of disease 

severity, as it is unlikely that patients who were severely ill were present at the outpatient 

clinics during the time of recruitment. People who were severely ill may have different 

perceptions of desired outcomes and treatment concerns, which would not have been 

captured in our study. 

In summary, this study identified the outcomes that SLE patients most desired and 

the primary concerns that they had regarding corticosteroid use. SLE patients often 

wanted their treatment to improve the subjective manifestations of their disease such as 

the physical symptoms and impact of SLE on their normal activities. Besides organ 

damage, SLE patients were also concerned with adverse effects like weight gain, mood 

swings/irritability and sleep disturbances, which can affect their social and emotional 

well-being.  
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5 SURVEY INSTRUMENT 

A web-based survey was developed for dissertation Aims 2 and 3. This instrument 

comprised three sections: 

(i) Socio-demographic and clinical information 

(ii) Discrete Choice Experiment (DCE)  

(iii) Self-reported symptoms and severity of SLE 

A summary of the questions from the full web-based survey can be found in 

Appendix 3. Several survey components were developed with extensive input from SLE 

patients, and this is detailed as follow: 

5.1 Socio-demographic and clinical information 

The survey started with several questions that assessed participants’ socio-

demographic and clinical characteristics. Specifically, this portion of the survey collected 

information on participants’ age, gender, race/ethnicity, marital status, education 

attainment, employment status, household income, insurance type, years diagnosed with 

SLE, and their usage of corticosteroids.  

5.2 Discrete Choice Experiment (DCE) 

A DCE was developed to assess the benefit-risks preferences of corticosteroid use. 

Typically, DCEs contain a series of choice tasks (i.e. questions) wherein each question 

displays two profiles and respondents choose the one profile that is most acceptable to 

them.  Each profile contains a combination of attributes describing varying levels of 

treatment benefits and risks. In this way, respondents must simultaneously consider both 

the benefits and risks presented to them, and thereby make a trade-off. The DCE 

development process comprised four main steps:  
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5.2.1 Step 1: Identification of Salient Themes 

Through a series of in-depth interview and focus groups, we elicited themes 

describing SLE patients’ most desired outcomes from SLE treatment, as well as their 

primary concerns with corticosteroids. More details of the process can be found in 

Section 4 (Aim 1) of this dissertation.  

5.2.2 Step 2: Development of Attributes and Attribute Levels 

 Based on the list of themes elicited from step 1, we developed a list of attributes 

and attribute levels (i.e. variations of the attributes) related to the benefits and risks of 

corticosteroid use.  Most DCE studies that assessed benefit-risks preferences include four 

to seven attributes.106-112 More attributes require more questions in the assessment, which 

may incur respondent fatigue.  Also, balancing and limiting the number of attribute levels 

is encouraged in DCE designs as attributes with a greater number of levels tend to get 

more importance, and thus, we planned to have 3 levels for each attribute in our design.85  

Therefore, we could not simply use the full list of themes from study Aim 1 for the DCE. 

An iterative process of attribute and attribute levels development was carried out, where 

we sought the opinions of the research team (committee members), the clinical consultant 

Dr. Michelle Petri, and ten study participants from Phase 1 who agreed to be contacted 

again for results verification. In particular, the 10 participants were also encouraged to 

comment on the importance and relevance of the attributes in order to hone in on the 

most salient ones.  We also asked these participants for their opinions on how to describe 

the variations in attributes so that we could derive the most relevant and meaningful 

attribute levels.  
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Table 4 and Table 5 summarize the iterative process of attribute and attribute 

levels development. We began by first collating the themes elicited from the qualitative 

phase of the study (Step A in Table 4 and Table 5).  Following which, an initial list was 

formulated based on feedback from the committee members and Dr. Petri (Step B in 

Table 4 and Table 5). The risks levels associated with organ damage were derived using 

data from Dr. Petri’s Hopkins Lupus Registry.3 Dr. Petri also commented on the clinical 

relevance of themes. For example, she suggested including specific symptoms in our 

assessment of treatment benefits. The theme “finding a cure” was not included in our list 

as SLE is a chronic autoimmune disease where treatment is aimed at reducing disease 

activity. Use of corticosteroids will not result in a cure, and thus, this theme would not be 

relevant to our research question. 

This list (Step B from Table 4 and Table 5) was presented to ten SLE participants 

from phase 1 of the study. Participants gave extensive feedback and comments on the 

relevance of the themes. Detailed comments and feedback from the SLE patients, Dr. 

Petri and research team members on the treatment benefits and risks attributes and 

attribute levels are presented in Appendix 4 and Appendix 5. Based on these comments.   

we refined the list again.  

In summary, the ten SLE participants found it too confusing to consider multiple 

types of SLE symptoms simultaneously and they tend to focus only on those that they 

have experienced. Instead, they suggested using time between flares to measure treatment 

benefit. Further, when asked if they preferred “time between flares” or “flare frequency” 

as a way to describe the extent of flare reduction, most of them preferred using “time 

between flares”. In terms of treatment risks, most of the SLE participants preferred 
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expressing risks levels in percentages and thought that it made more sense to evaluate 

risk of individual organ damage rather than general organ damage. They thought that 

sleep disturbances were less concerning to them, and suggested describing the attribute 

mood swings/irritability in terms of frequency of occurrence. These participants also gave 

suggestions on ways to better describe the levels for each of our attribute.  

 Based on the suggestions and comments from these ten participants, we refined 

the list again and eventually had a list of 6 attributes, each with 3 levels (Step C in Table 

4 and Table 5).  
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Table 4: Process of Developing Attributes and Attribute Levels for Assessing 

Treatment Benefits 
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Table 5: Process of Developing Attributes and Attribute Levels for Assessing 

Treatment Risks 
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5.2.3 Step 3: DCE Design  

With a list of six attributes with three levels each, there were 3^6 possible ways of 

creating profiles for the DCE. To create a DCE design that is efficient and comprises a 

reasonable number of questions, we adopted a commonly-used algorithm created by Dr. 

Warren Kuhfeld from the SAS Institute.113 In summary, we first created a pool of all 

possible profiles using the %mktex macro. Then, we used the %choiceff macro to build 

the experimental design by matching the profiles into pairs (i.e. trade-off questions). The 

study algorithm was verified with Dr. Kuhfeld before the survey was fielded (W. 

Kuhfeld, email correspondence, June 2016). A restriction was added to prevent dominant 

profiles i.e. a question where one of the two profiles presented has both better benefits 

and lower risks, which would not have required respondents to make a trade-off. 

Eventually, the final experimental design comprised 18 choice task questions. We 

repeated one of the questions as a test-retest consistency check.  

5.2.4 Step 4: Pilot-test and Refinement of Final DCE 

The entire survey instrument, including the DCE, was pilot tested with another 10 

SLE patients. Each patient completed the survey independently and underwent a 

cognitive debrief with the investigator (XN) to provide detailed feedback on question 

comprehension and survey length. Details of the feedback from the pilot test and 

modifications made post-pilot testing are presented in Appendix 6. Specifically for the 

DCE, we refined our attribute descriptions and levels again based on the patients’ 

feedback and suggestions from the research team members. For example, patients felt 

that the risks levels for heart damage and bone fractures were too narrow (1%, 2%, 3%) 

and thus, we expanded the range to 1%, 2%, 5%). Dr. Petri also checked the final list for 
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clinical relevance. Table 6 presents the pre- and post-pilot descriptions of attributes and 

attributes levels. The post-pilot descriptions constituted the final list used to build the 

DCE for the final survey that was fielded for the Study Aims 2 and 3.   

Table 6: Refinement of Attributes and Attribute levels Descriptions from Pilot 

Test  

 
 



45 

 

5.3 Self-reported symptoms and severity of SLE 

The third section of the survey gathered self-reported information on the severity 

of participants’ SLE symptoms. In addition to asking if participants were hospitalized in 

the past three months and how likely do they think will experience a flare in the next 

three months, we also included the Systemic Lupus Activity Questionnaire (SLAQ).114  

The SLAQ assesses disease activity in the past three months and contains 26 questions in 

total. The SLAQ and can be scored in the following four approaches114: 

(i) Patient Global Assessment (PGA): The PGA is based on a single question 

asking respondents to indicate the presence and severity of a SLE flare. 

Response options include none, mild, moderate and severe. 

(ii) SLAQ score: The SLAQ score is calculated based on respondents’ ratings 

of 24 SLE-related symptoms. Respondents are asked to rate these 

symptoms on a 4-point scale ranging from 0 (“mild”) to 3 (“severe”) and 

these responses are weighted in a manner similar to the scoring of items in 

the Systemic Lupus Activity Measure (SLAM), which is a physician-rated 

scale. The SLAQ’s updated scoring algorithm was obtained directly from 

Dr. Elizabeth Karlson, the original developer of the SLAQ (E. Karlson, 

email correspondence, September 2016). The SLAQ score can range 

between 0 to 47.  

(iii) Symptom score: The symptom score is based on a count of positive 

responses of the 24 SLE-related symptoms questions, without 

consideration of the severity of the symptom. The symptom score can 

range between 0 to 24.  
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(iv) Numerical Rating Scale (NRS): The NRS is based on a single 10-point 

scale requiring patients to assess overall disease activity.  

Three SLE-specific patient-reported outcomes (PRO) instruments were initially 

presented to the patients during Study Phase 1 i.e.  at the end of their interviews or focus 

groups discussions. These consisted of the Lupus Quality of Life, the SLAQ and the 

Work Productivity and Activity Impairment: Lupus. Patients were asked which of the 

three do they think best captured the severity of their SLE symptoms. Based on their 

feedback, the SLAQ was chosen to be included in Phase 2 of this dissertation study.   
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6 AIM 2: TO ESTIMATE SLE PATIENTS’ BENEFIT-RISK PREFERENCES 

FOR CORTICOSTEROID USE IN SLE TREATMENT 

6.1 Abstract 

Introduction 

Striking a balance between maximizing the effectiveness of corticosteroids while 

minimizing its adverse effects is a clinical challenge in the management of Systemic 

Lupus Erythematosus (SLE).  This necessitates careful consideration of how SLE patients 

value improvements in their disease versus risks of treatment adverse effects, and the 

trade-offs that they are willing to make.  Hence, this study aimed to quantify SLE 

patients’ benefit-risks preferences for corticosteroid use.  

Methods 

We recruited SLE patients who had current/past experience with using corticosteroids 

from the Johns Hopkins Lupus Center, the University of Maryland Medical Center and 

PatientsLikeMe, a health information-sharing. Participants completed a web-based survey 

that collected information on their sociodemographic characteristics, self-rated disease 

severity, and benefit-risks preferences for corticosteroid use. Preferences were elicited 

using a discrete choice experiment (DCE). The DCE evaluated 6 attributes: time between 

flares, activities limitations, heart-related damage, bone fractures, weight gain, and 

unusual mood swings/irritability. Preference weights were estimated using a conditional 

logit model and used to calculate the relative importance scores for each attribute and the 

maximum acceptable risks (MAR) that participants would tolerate for improvements in 

disease.  
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Results 

Of the 141 participants (95% Female, 61% White), 53.9% reported being diagnosed with 

SLE for more than 10 years. Weight gain was the most important attribute, followed by 

heart-related damage and activities limitations. SLE patients were willing to tolerate 

higher levels of risks for improvements in activities limitations (4.5% risk of heart 

damage; weight gain of 21 pounds) as compared to improvements in time between flares 

(3.1% risk of heart damage; weight gain of 17 pounds).  

Conclusion 

Our study demonstrated that SLE patients have varying risks thresholds for different 

types of corticosteroid-induced risks. This information is useful in helping us understand 

how SLE patients make trade-offs between the risks and benefits of corticosteroid use, 

and can guide the use of corticosteroids amongst this population.    



49 

 

6.2 Introduction 

Despite being the cornerstone of Systemic Lupus Erythematosus (SLE) treatment, 

corticosteroid use remains a complex clinical dilemma. While corticosteroids are fast-

acting and effective in resolving the clinical manifestations of SLE,90 they are associated 

with several adverse effects that  are often distressing to patients, and complicates the 

management of SLE.60 Clinicians are frequently wary of the accrual of organ damage 

associated with chronic exposure to corticosteroids. Studies have shown that 

corticosteroids are associated with a 50% increased risk for permanent organ damage and 

a 2.5-fold higher risk of a cardiovascular event.2,3 Moreover, a reduction in the dose of 

prednisone by as little as 1mg/day has been shown to reduce the risk of future organ 

damage by 3%.92 

Some SLE patients fear resurgence of disease activity and flares when 

corticosteroids are discontinued, while others are apprehensive of the medications’ 

adverse effects.4,5 Currently, there is limited guidance addressing the use of 

corticosteroids in SLE management and tapering practices.68 Nonetheless, decisions on 

the use of corticosteroids require careful consideration of the value that SLE patients 

place on the relative efficacy versus risks of toxicity. Therefore, knowledge of SLE 

patients’ trade-offs between expected treatment benefits and risks of adverse effects can 

help guide the use of corticosteroids amongst this population. 

Discrete choice experiment (DCE) is an approach that allows for the systematic 

quantification of the relative importance that patients place on the attributes (e.g. benefits 

and risks) of treatment.107 This approach is increasingly used to evaluate preferences of 

patients and physicians for health care interventions, and involves asking decision-
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makers a structured set of choice tasks (i.e., trade-off questions).27,115,116 Using the DCE 

approach, this study aimed to quantify SLE patients’ benefit-risks preferences for the use 

of corticosteroids in their SLE management. Since DCEs measures how SLE patients 

make trade-offs between different risks and benefits attributes,111 we were able to 

estimate the amount of risk that patients were willing to tolerate in return for various 

levels of disease improvement i.e. treatment benefit.  

6.3 Methods 

6.3.1 Study Design and Procedures 

We administered a web-based survey with a cross-sectional sample of SLE 

patients recruited between June 2016 and January 2017.  Patients were eligible if they 

reported a clinical diagnosis of SLE, were currently receiving care for their SLE, and 

were currently using or in the past have used corticosteroids for their SLE. Participants 

were recruited from three sites: the Johns Hopkins Lupus Center (JHLC), the University 

of Maryland Medical Center (UMMC), and PatientsLikeMe (PLM; 

http://www.patientslikeme.com). PLM is an online research platform where people with a 

range of health conditions can register for a profile and connect with others who are 

experiencing the same condition.77 Study flyers (Appendix 1) were distributed to the 

patients seen at the outpatient SLE clinics at JHLC and UMMC. Using the information 

on the flyers, interested patients contacted the study investigator (XN) who then emailed 

them the link to the web-based survey. PLM also recruited study participants by sending 

out electronic invitations to the members registered on the PLM’s website who had 

reported SLE as one of the health conditions on their PLM profile. The web-based survey 

included an online consent and an online eligibility screen. Only participants who 

http://www.patientslikeme.com/
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indicated consent and who were eligible could proceed with the rest of the survey. At the 

end of the survey, participants were asked to provide their email addresses if they would 

like to receive a $15 gift card. The study protocol was approved by the University of 

Maryland Institutional Review Board (Protocol: HP-00063138). 

6.3.2 Survey Instrument 

Besides capturing participants’ benefit-risks preferences for corticosteroid use, the 

web-based survey also collected information on participants’ sociodemographic and self-

reported disease-related information. Participants indicated the their co-existing medical 

conditions, medications that they were using, and rated their disease severity using the 

Systemic Lupus Activity Questionnaire (SLAQ).114  

 A DCE was used to elicit benefit-risks preferences for corticosteroid use. The 

DCE assessed two attributes of treatment benefit (time between flares and activities 

limitations), and four attributes of treatment risks relating to the adverse effects of 

corticosteroids (heart-related damage, bone fractures, weight gain, and unusual mood 

swings/irritability). Each attribute had three levels, which reflected varying levels of 

benefit and risks (Table 7). These attributes were chosen based on the extensive input 

from 20 SLE patients through a series of in-depth interviews and focus group discussion, 

and in consultation with the dissertation committee members and the clinical consultant, 

Dr. Michelle Petri. More details on the DCE and survey development can be found in 

Section 5.2 of this dissertation.   
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Table 7: Attributes, Attribute Labels and Attribute Levels included in the 

Discrete Choice Experiment 

 
 

 

An example of a DCE question is illustrated in Figure 4. Each question 

comprised a pair of scenarios (i.e. treatment profiles) with different combinations of 

the benefits and risks attributes, and patients were asked to select the one that is most 

acceptable to them. 
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Figure 4: An Example of a Question in the Discrete Choice Experiment 

 
 

With six attributes of three levels each, there were 729 possible scenarios. Using 

these scenarios, we created a D-efficient, main effects experimental design that consisted 

of 18 pairs of scenarios (i.e. trade-off questions) with SAS version 9.4.113 Of note, we 

specified the design such that there were no dominant scenario in each question. We also 

repeated one of the question in the DCE as test-retest check for internal consistency.  

 A paper-pencil version of the survey was pilot tested with ten SLE patients and 

we refined the web-based survey based on these patients’ feedback before fielding it for 

the study. For more details on how the survey was refined post-pilot testing, please refer 

Section 5.2 of this dissertation.  

6.3.3 Statistical Analysis 

The study sample was characterized using bivariate analyses, and we assessed if 

there were statistically significant differences between the patients recruited from the 
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outpatient clinics and PLM. All bivariate analyses were conducted using SAS version 

9.4. 

We used an effects-coded, McFadden’s conditional logit model to estimate the 

effect of each attribute on the probability of choosing a scenario, given what was 

shown.117 In this commonly-used model, the dependent variable was the preferred 

scenario selected in each question, and the independent variables were attribute levels.118 

The model yields a preference weight for each attribute level where a more positive 

preference weight indicates a stronger preference. To compare the relative influence of 

each attribute on patients’ choices, we calculated the relative attribute importance scores. 

This is done by first calculating the difference in preference weights between the most 

and least preferred level within each attribute (i.e. maximum-minimum difference). 

Following which, we summed the maximum-minimum differences of all 6 attributes to 

get the total variance. The relative attribute importance score of an attribute is the 

proportion of total variance explained by the individual attribute, calculated as a 

percentage. The larger the score, the more sensitive choices were to variations in the 

levels of that treatment attribute.  

Using the relative changes in magnitude of preference weights, we also estimated 

the maximum acceptable risk (MAR) that SLE patients were willing to tolerate for 

improvements in time between flares and disease symptoms. The MAR is calculated as 

the change in risk of an adverse effect (e.g. heart damage) that could be offset by an 

improvement in perceived treatment benefit (e.g. increasing time between flares from 3 to 

12 months).109 This approach of calculating MARs has been used in similar preferences-
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elicitation studies.107-109,111  All analyses involving the DCE data were conducted using 

STATA/SE® version 13. 

Sensitivity Analysis 

Two additional analyses were conducted to evaluate the robustness of our main 

results. First, we restricted the sample to only participants who passed the internal test-

retest check in the survey. Second, we analyzed the DCE data using a random-parameters 

logit model to account for the within-subjects’ correlations since each participant 

answered multiple trade-offs questions.119 In this dissertation aim, the conditional logit 

model was used as the primary analysis as this approach requires a smaller sample size 

for convergence as compared to the random-parameters logit approach.118 Subsequently, 

in aim 3 of this dissertation, subgroup analyses will be conducted where the random 

parameters logit model may not be appropriate for the smaller subgroup samples. 

Therefore, to allow for comparisons with the aggregate analyses (Aim 2), the conditional 

logit model was chosen as main analyses of this aim.  

6.4 Results 

6.4.1 Study Sample 

The final study sample comprised 141 SLE patients. The median time participants 

took to complete the survey was 21 minutes.  Figure 5 describes the breakdown of the 

enrollment numbers across the 3 study sites. Out of those who agreed to participate, 

87.6% of them completed the web-based survey. The self-reported socio-demographic 

and clinical characteristics of the study sample are presented in Table 8. The p-values in 

Table 8 indicates if characteristics between the clinic and PLM patients are significantly 

different. The majority of the participants were diagnosed with SLE for more than 10 
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years (53.9%). About 45% of the participants reported using corticosteroids at the point 

of the survey while the others had used the medication formerly. As compared to 

participants recruited through PLM, it appeared that a larger proportion of the 

participants recruited from the clinics were working, had private insurance, and had a 

longer duration of SLE diagnosis. 

Figure 5: Breakdown of the Enrollment Numbers across Study Sites 
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Table 8: Sociodemographic and SLE-related Characteristics of Study Sample 

(N=141) 
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Table 8: Sociodemographic and SLE-related Characteristics of Study Sample (N=141) 

(continued) 

 
 

6.4.2 Preference Weights and Relative Importance of Attributes 

All of the study participants displayed some form of variation across all 18 trade-

off questions i.e. none of them consistently chose the first or second scenario, which 

would indicate that they were not paying attention to the questions.  If we had observed a 
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large number of participants selecting solely the first (or second) scenario across all 

questions, this may indicate a threat to the internal validity of the study findings.  

Estimated preference weights for each of the attribute levels are presented in 

Table 9.  Absolute preference weights by themselves have no meaningful interpretation 

because preference weights measure relative preference.118 This means that only relative 

differences in preference weights can be interpreted meaningfully. The difference 

between adjacent preference weights of an attribute indicate the relative impact of 

shifting from one level of an attribute to the adjacent level, where a greater difference 

means a more important impact on treatment choices.107 

Table 9: Preference Weights of Attribute Levels Describing Benefits and Risks of 

Corticosteroid Use 
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For ease of comparison, we rescaled the preference weights such that the least 

preferred level of each attribute corresponds to zero. The rescaled preference weights and 

relative attribute importance scores are illustrated in Figure 6.  

Figure 6: Rescaled Preference Weights and Relative Attribute Importance Scores 
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Key results from this analysis are that patients were most influenced by weight 

gain, activities limitations and heart damage when considering the risks versus benefits of 

corticosteroid use.  

The estimated preference weights for heart damage, bone fractures and weight 

gain were ordered as expected (higher risk levels are less preferred and vice versa).  The 

preference weights for the time between flares, activities limitations and unusual mood 

swings/irritability were not consistent with the natural ordering of the categories. 

However, we noted that the estimates for 12 months between flares and 6 months 

between flares were not statistically significant from each other at the 5% level. Hence, 

this implied that study participants did not view these two levels (12 months; 6 months) 

as significantly different. They did, however, differentiate between 3 months and 12/6 

months without flares. We observed a similar pattern with the activities limitations and 

unusual mood swings/irritability attributes.  

Weight gain was the most important attribute based on the relative attribute 

importance scores. This means that study participants’ treatment choices were most 

sensitive to changes in the amount of weight gained. When trading-off between risks and 

benefits of corticosteroid use, SLE patients viewed the amount of weight gain 

(score=36.7) more than twice as important as the heart-related damage (score=15.9). The 

risk of bone fractures least influenced treatment choices. In terms of attributes assessing 

treatment benefits, SLE patients consider activity restrictions to be more important than 

the time-between flares.  
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6.4.3 Maximum Acceptable Risks (MAR) 

To better understand the relative trade-offs that patients make between the 

benefits and harms of treatment, we examined the maximum amount of risk that was 

acceptable in return for a desired benefit of treatment. MAR values for improvements in 

time between flares and activity restrictions were calculated and presented in Table 10. 

For example, we looked at the difference in magnitude of preference weights assigned to 

3 months between flares and 12months between flares, and calculated the corresponding 

change in risks that would offset this difference.   

To do so, the difference in magnitude of preference weights across all risk levels 

measured (e.g. for heart damage, risks levels were 1% to 5%) must be at least equal or 

less than the difference in preference weights assigned to the improvement from 3 

months to 12 months. We were unable to calculate the exact MAR for bone fractures. 

 

Table 10: Estimated Maximum Acceptable Risks 

 
6.4.4 Sensitivity Analysis 

Of the 141 participants, 36 (clinics: 5, PLM: 31) did not display consistent 

choices across the test-retest questions. The characteristics of the 105 participants who 

passed the test-retest check are presented in Appendix 7. In the first sensitivity analysis, 

we restricted our study sample to the pool of 105 participants who passed the test-retest 
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check. Appendix 8 displays the rescaled parameter weights of this restricted sample.  

Results from the restricted sample are fairly similar to the full sample. Specifically, in 

this restricted sample, weight gain remained the most important attribute, and bone 

fractures and time between flares remained the two least important attributes. However, 

the relative importance of usual mood swings/irritability, heart damage and activities 

limitations changed slightly. It appeared that among the individuals who displayed 

consistent responses, the most and least influential attributes remained the same, but there 

were some differences in the relative importance of attributes that were ranked in-

between.  We also presented the results from the second sensitivity analysis in Appendix 

9, where a random-parameters logit (RPL) model was used to account for the panel 

nature of the DCE data. The magnitude of estimates from a RPL are typically larger than 

those from a conditional logit model, and this was reflected in our findings.118 Relative 

differences in preference weights between attributes were very similar across both 

models. The ranking of all 6 attributes by their importance scores were exactly the same 

as the conditional logit model.  

6.5 Discussion 

This study elicited the benefit-risks preferences that SLE patients have towards 

corticosteroid use. To our knowledge, this is the first study that quantified the trade-offs 

that SLE patients are willing to make between improvement in SLE and the risks of 

adverse effects with corticosteroids. In the clinical setting, there is wide acceptance on 

the need to reduce corticosteroids use in SLE.67 However, clinicians often find it 

challenging to strike a balance between maximizing treatment effectiveness and 

minimizing adverse effects. Our study findings elicited the type of adverse effects and 
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magnitude of risks that most influenced SLE patients’ benefit-risk perception of 

corticosteroid use. This information can help clinicians in formulating and explaining 

their corticosteroid-tapering plans to SLE patients.  

Among the corticosteroid-related risks examined, SLE patients in our study were 

most concerned with weight gain and heart-related damage. In fact, weight gain was the 

most important overall attribute that affected SLE patients’ choices. Our study 

participants preferred a reduction in weight (from 21–30lbs to 1–10lbs) at least twice as 

much as a reduction in risk of heart-related damage (5% to 1%) and frequency of mood 

swings (4–8 times/month to none).  Most clinical research has focused on the association 

between corticosteroids and organ damage,2,3,91,92 but less attention is given to other 

adverse effects such as weight gain and mood changes. In addition, our study 

participants’ preferences were least affected by risk of bone fractures, and did not appear 

to differentiate substantially between the different risk levels evaluated (1 – 5%). One 

reason could be the damage caused by bone fractures is more localized in nature as 

compared to heart damage. Furthermore, patients were possibly unfamiliar with heart 

damage and perceived it to be more serious than bone fractures. Literature has shown that 

patients are typically more concerned with risks that are new and unfamiliar.111  When 

attempting to taper corticosteroids for their patients, it is important for clinicians to 

highlight the potential reduction in weight gain and frequency of mood swings/irritability 

that patients can expect, so that they would be more willing to work with the clinicians to 

reduce corticosteroids use.  

We also noted that SLE patients were more willing to tolerate higher levels of 

risks in return for improvement in activities limitations due to their SLE symptoms, as 



65 

 

compared to improvements in the number of months between flares. This is not 

surprising, as previous qualitative studies,17,88,100 including those of the qualitative study 

we conducted with SLE patients, have shown that being able to carry out their regular 

daily activities is an important consideration for SLE patients. Of note, SLE patients were 

only willing to tolerate a maximum risk of 4.5% and 3% for heart damage in return for 

improvements in activities limitations and time between flares, respectively. This has 

important clinical implications given that the incidence rate of cardiovascular event is 

3.5% among SLE patients on a current dose of 20mg/day of prednisone.3 Furthermore, 

rates of obesity, mood changes, and fractures more than doubled among patients 

>20mg/day compared with ≤20mg/day.68 Our findings provide support to avoid 

prednisone-equivalent doses of >20mg/day, which is not uncommon in the clinical 

setting. Clinicians have to keep in mind potential adverse effects of such doses, 

particularly as there is a lack of accepted treatment algorithm addressing corticosteroid 

use in SLE treatment.68,90  

 

Study Limitations 

Our study findings are subjected to several limitations. First, although DCEs are 

commonly used to elicit benefit-risks preferences, this approach requires patients to 

evaluate hypothetical treatment scenarios. While we have developed the DCE to closely 

reflect real-world scenarios by seeking extensive patients’ input and risk levels derived 

from clinical literature,3 we cannot eliminate the possibility of differences between 

hypothetical stated choices and actual treatment choices. Further, our evaluation of risk 

tolerance is limited to the four adverse effects that were included in the DCE. We decided 
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on these four salient attributes based on previous qualitative work. There may be other 

adverse effects that could affect SLE patient’s decisions on corticosteroid use. However, 

including more attributes would have necessitated more trade-off questions, which would 

have been burdensome and decreased respondent efficiency. In addition, evaluating 

tradeoff questions can be cognitively challenging. We cannot ascertain with certainty if 

respondents paid attention to all questions. About 25.5% of our study sample did not 

display consistency with our test-retest checks. The percentage of test-retest failure in this 

study is comparable to other similar studies involving DCEs.109,120 However, we did 

detect some differences in ranking of the relative importance of three attributes (heart 

damage, activities limitations, and unusual mood swings and irritability).  Further, 

although patients were asked to indicate if they were diagnosed with SLE during the 

eligibility check, in the later part of the survey, one of them reported having the discoid 

form of Lupus only. Nevertheless, this individual reported experience with using 

corticosteroid, thus, we do not believe this affected the interpretation of the study 

findings.  A large proportion of our sample was recruited from PLM, an online research 

platform. Due to self-selection in online populations, these individuals may be more 

motivated and less representative of the SLE population.77 Lastly, disease-related 

information was self-reported and not all patients may be fully aware of the comorbidities 

and medications that they are taking.  

Conclusions 

In summary, our study demonstrated the varying thresholds for corticosteroid-

induced risks that SLE patients are willing to accept. Weight gain and heart-related 

damage were the risks attributes that were most important to SLE patients when weighing 
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the risks versus benefits of corticosteroid use. Further, SLE patients were willing to 

tolerate higher levels of risks for improvements in activities limitations as compared to 

improvements in time between flares. This information can help guide the use of 

corticosteroids, and corticosteroid tapering in particular, among individuals with SLE.    
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7 AIM 3: TO EXAMINE VARIATION IN PREFERENCES BY IDENTIFYING 

AND CHARACTERIZING SEGMENTS OF PATIENTS WITH DISTINCT 

TREATMENT PREFERENCES 

7.1 Abstract 

Introduction 

Reducing the dose of corticosteroids is an important goal in the management of Systemic 

Lupus Erythematosus (SLE) as long-term use of corticosteroids are associated with organ 

damage. However, this is often challenging in the clinical setting as some SLE patients 

fear resurgence of disease activity and flares when corticosteroids are discontinued. 

While some patients place a higher importance on disease control, other patients are more 

concerned with avoiding treatment risks. Understanding this variability in preferences for 

treatment benefits versus risks can facilitate discussions between clinicians and patients 

regarding corticosteroids tapering. Therefore, this study aimed to examine variations in 

SLE patients benefit-risks preferences for corticosteroid use.  

Methods 

SLE patients who had current/past experience with using corticosteroids completed a 

web-based survey that comprised 3 sections: 1) sociodemographic and SLE-related 

characteristics, 2) benefit-risks preferences, and 3) self-rated disease severity using the 

Systemic Lupus Activity Questionnaire (SLAQ). Study participants were recruited from 

the Johns Hopkins Lupus Center, the University of Maryland Medical Center and 

PatientsLikeMe, a health information-sharing website. Benefit-risks preferences were 

assessed using a discrete choice experiment (DCE). The DCE evaluated 6 attributes: time 

between flares, activities limitations, heart-related damage, bone fractures, weight gain, 
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and unusual mood swings/irritability. Variation in preferences were evaluated in 2 

approaches – a latent class analysis, and a stratified analysis where patients were 

stratified based on their SLAQ scores.  

Results 

The study recruited 141 participants (95% Female, 61% White) who reported a mean 

SLAQ score of 20.6 (standard deviation=8.9). The latent class analysis identified 3 

distinct segments of patients: weight-focused (N=67), heart-focused (N=59) and 

activities-focused (N=15). Weight-focused individuals viewed short-term, reversible 

adverse effects as the most important, heart-focused individuals were more concerned 

with long-term heart damage, and activity-focused individuals placed the most 

importance on improvements in activities limitations. When we stratified participants by 

their self-rated severity, individuals with SLAQ score ≤ 21 (N=75) were more willing to 

accept treatment risks in exchange for improvements in activity limitations as compared 

to individuals with SLAQ score > 21 (N=66).  

Conclusion 

When considering the benefit versus the risks of corticosteroid treatment, SLE patients 

displayed variations in how they valued the relative importance of activities limitations, 

weight gain, and heart damage. Variations in preferences can be due to self-rated disease 

severity and this has important clinical implication as it suggests that patients with higher 

self-rated severity may prefer a less aggressive corticosteroid treatment plan.   
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7.2 Introduction 

Corticosteroids are effective in managing the clinical manifestations of Systemic 

Lupus Erythematosus (SLE), however, they are associated with several serious adverse 

effects that are frustrating to both patients and clinicians. Some adverse effects like 

weight gain that may resolve with the reduction in corticosteroid dose, but certain long-

term adverse effects such as cardiovascular events and osteoporosis can cause irreversible 

damage.2,90,91 This presents a challenge in SLE management where patients have to work 

closely with clinicians to balance the risks of adverse effects with treatment efficacy.  

In Aim 2 of this dissertation, we used a discrete choice experiment (DCE) to 

examine how 141 SLE patients make trade-offs between expected treatment benefits and 

risks of corticosteroid use. We found that SLE patients were most averse to risks of 

weight gain and heart damage. SLE patients also appeared to tolerate higher levels of 

risks in return for improvements in activities limitations as compared to improvements in 

time between flares. However, given the heterogeneous manifestations of SLE,34,45-47 we 

expect patients to vary in their benefit-risks preferences for corticosteroid use. In 

addition, studies examining treatment preferences in rheumatology demonstrated that 

preferences are often heterogeneous, and variations can be attributed in part to the 

different risk attitudes of patients.84,111 

Therefore, to gain a better understanding of the breath of patients’ perspective 

towards the benefit versus risks of using corticosteroids, the third aim of this dissertation 

focused on assessing variation in preferences.  We accomplished this using two 

approaches: 1) a latent class analysis, and 2) a stratified analysis based on self-reported 

disease activity. For the latent class analysis, we examined if individuals with SLE can be 
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grouped into distinct segments with similar preferences. Variation in preferences was 

evaluated based on the selections that individuals made in the DCE survey and we did not 

impose any a prior hypothesis regarding how observable characteristics such as socio-

demographic characteristics may influence preferences.  

We also evaluated if self-perceived disease severity can influence benefit-risks 

preferences for corticosteroid use in SLE, by stratifying our study sample based on their 

self-rated disease activity. Literature on how self-rated disease status affects treatment 

preferences has been divided. A study examining treatment preferences in Lupus 

Nephritis observed no demonstrable differences between preferences and self-rated 

health status.72 However, another study in Crohn’s disease, another type of inflammatory 

autoimmune condition, noted that patients with milder self-rated disease symptoms were 

willing to accept higher levels of risks to avoid worsening of their disease as compared to 

those with more severe symptoms.111 

 

7.3 Methods 

7.3.1 Study Design and Procedures 

A web-based survey was administered to a cross-sectional sample of patients who 

reported 1) a clinical diagnosis of SLE, 2) were currently receiving care for their SLE and 

3) were using or in the past have used corticosteroids for their SLE. The participants were 

recruited between June 2016 and January 2017 from three sites: the Johns Hopkins Lupus 

Center (JHLC), the University of Maryland Medical Center (UMMC), and 

PatientsLikeMe (PLM; http://www.patientslikeme.com). PLM is an online health 

information-sharing platform where people with various health conditions can register for 

http://www.patientslikeme.com/
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a profile and connect to others with similar conditions.77 Study flyers (Appendix 9.1) 

were distributed to the patients seen at the outpatient SLE clinics at JHLC and UMMC. 

Patients who were interested in participating contacted the study investigator (XN) who 

emailed them then link to the web-based survey. If the individuals did not have access to 

a computer, XN met with them in-person to administer the survey on a research laptop 

(N=3). PLM also recruited study participants by sending out electronic invitations to the 

members registered on PLM’s website who reported SLE as one of their health 

conditions on their member profile. Study participants have to indicate their consent at 

the start of the web-based survey before they can proceed and all enrolled participants 

received a $15 gift card. The study protocol was approved by the University of Maryland 

Institutional Review Board (Protocol HP:00063138). 

7.3.2 Survey Instrument 

The web-based survey comprised 3 sections: 1) sociodemographic and SLE-

related characteristics, 2) benefit-risks preferences, and 3) the Systemic Lupus Activity 

Questionnaire (SLAQ). The survey was pilot tested with ten SLE patients and refined 

based on these patients’ feedback before fielding it for the study. For more details on 

survey development and pilot testing, please refer Section 5.2 of this dissertation 

Sociodemographic and SLE-related Characteristics 

This section of the survey collected information on participants’ 

sociodemographic characteristics and SLE-related information such as duration of their 

SLE diagnosis and other co-existing medical conditions.  
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Assessment of Benefit-Risks Preferences 

SLE patients’ benefit-risks preferences for corticosteroid use were ascertained 

using a discrete choice experiment (DCE).  The DCE comprised a series of 18 questions 

and an example of a DCE question is illustrated in Figure 4 (Section 6.3.2). Each 

question consisted of a pair of alternative treatment scenarios and participants had to 

choose the option that was most acceptable to them. The scenarios presented different 

combinations of corticosteroid-related benefits and risks attributes. Therefore, when 

participants were choosing between the alternative scenarios, they were essentially 

making a trade-off between the presented risks and benefits in each scenario. We 

assessed six attributes in our DCE: time between flares, activities limitations, heart-

related damage, bone fractures, weight gain, and unusual mood swings/irritability. The 

first two attributes were related to treatment benefits while the other four attributes were 

related to the risks associated with corticosteroid use.  Each attribute was described in 

three levels that reflected varying levels of benefit and risks (Table 7 in Section 6.3.2). 

The choice of attributes and levels included in the DCE was derived from in-depth 

interviews and focus groups discussion with 20 SLE patients and input from the 

dissertation committee members and our clinical consultant, Dr. Michelle Petri. Specific 

details on the DCE instrument development can be found in Section 5.2 of this 

dissertation.  The DCE scenarios and scenario-pairs (i.e. questions) were created with 

SAS version 9.4 based on a commonly-used algorithm.113 Further, we ensured that no 

question included a dominant scenario. One question was repeated as a test-retest check 

for internal consistency.  
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Systemic Lupus Activity Questionnaire (SLAQ) 

The SLAQ is a self-administered questionnaire that measures SLE patients’ self-

reported disease activity. The SLAQ has 3 components: 1) a Patient Global Assessment 

(PGA) question requiring patients to indicate whether they experienced a flare-up over 

the past three months ; 2) a SLAQ score based on patients’ ratings of twenty-four SLE 

symptoms on a 4-point scale ranging from 0 (“mild”) to 3 (“severe”); and 3) a Numerical 

Rating Scale (NRS) asking patients to rate their disease activity over the past 3 months on 

a scale of 0 to 10.121 The SLAQ has been used in prior research with individuals with 

SLE, and has demonstrated good validity and reliability.114,122,123  

7.3.3 Statistical Analysis  

Latent Class Analysis 

We first conducted a latent class analysis using the Latent Gold Choice Version 

5.1 software, which uses a combination of the Expectancy Maximization and Newton-

Raphson algorithm to estimate a maximum likelihood solution.124 The latent class 

analysis identified distinct segments of the study sample with similar patterns in the 

benefit-risks preferences of corticosteroid use, computed the segment-specific preference 

weights, and estimated the posterior probabilities of an individual belonging to each 

segment.  We evaluated one-, two-, three-, four-, and five-segment models to determine 

which best fits our data. To avoid an unrepresentative local solution, each model was 

replicated 10 times using random start seeds.125 When deciding which model best 

describes our data, we considered fit indices including the Bayesian information criterion 

(BIC) and Akaike information criterion (AIC), and the theoretical interpretability of the 

models, meaning the latent segments displayed clinically meaningful differences.126 Wald 
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statistics were used to compare if the differences in preference weights were statistically 

significant across segments. We also used bivariate statistics to compare if differences in 

socio-demographic and disease-related characteristic were significant across segments. 

Through this latent class analysis, we are able to examine variation in preferences by 

identifying segments of patients who differ in how they value different attributes of 

benefits and risks.  

Stratified Analysis 

We stratified our study sample into subgroups based on their self-reported disease 

activity assessed using the SLAQ. As mentioned in Section 7.3.2, the SLAQ can be 

scored in several ways: the PGA, the SLAQ score, and the NRS. To decide on the cut-

offs for our sample stratification, we considered both the distribution of the scores and 

the sample size of each subgroup. Ideally, each subgroup should have at least 40 

individuals. The following subgroups were compared: 1) patients who reported no/mild 

flares in the last 3 months versus patients who patients who reported moderate/severe 

flares in the last 3 months; 2) patients who had a SLAQ score of ≤ 21 versus patients with 

SLAQ score > 21; and 3) patients who reported ≤ 5 points on the NRS versus patients 

who reported >5 points.  

We combined patients reporting no flares (N= 23) and mild flares (N= 41) into 

one subgroup as the number of patients reporting no flares do not fulfill the 

recommended minimum sample size.85 Based on the developers of SLAQ, a score of ≥ 9 

has a positive predictive value of 74% of predicting a clinically important disease activity 

based on the physician-rated Systemic Activity Lupus Activity Measure (SLAM) without 

laboratory items (SLAM-nolab).114  However, the majority of our sample (N=130) had 
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SLAQ score of ≥ 9 so we could not stratify the sample based on this criteria. Eventually, 

we opted to stratify the sample based on the median SLAQ scores and NRS. Of note, we 

also examined the distribution of SLAQ and NRS scores based on patients who reported 

a flare in the past 3 months versus those who did not. Among those who reported 

experiencing a flare, their mean SLAQ scores and mean NRS was 22.4 and 6.0, 

respectively, and these mean scores corresponded to our stratification cut-offs.  

For each subgroup, we used an effects-coded, McFadden conditional logit model 

to estimate the preference weight for each attribute level.117 Preference weights reflect 

the relative preference for each level within the attribute, where a larger weight implies a 

stronger preference. We also calculated the relative attribute importance scores by first 

calculating the magnitude of difference between the highest and lowest preference weight 

within each attribute (i.e. maximum-minimum difference). The maximum-minimum 

difference of each attribute was then rescaled as a percentage of the total sum of 

maximum-minimum differences across all 6 attributes to derive the importance scores.  

We tested for the equivalence of preference weights across the stratified models using a 

Wald test.127 Furthermore, we performed a Louviere-Swait test to examine whether 

observed differences in preferences weights could be due to scale differences.128 If a scale 

difference is detected, it implies that observed differences between subgroups are due to 

differences in error variances, and not due to the underlying variations in preferences. All 

subgroup analyses were conducted using STATA/SE® version 13. 
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7.4 Results 

Our study sample comprised 141 SLE patients. Since Aims 2 and 3 of this 

dissertation are based on the same study sample, Section 6.4.1 provides a detailed 

breakdown of the enrollment numbers. 

7.4.1 Latent Class Analysis 

The latent class model fit indices improved with increasing number of segments 

(Figure 7). Based on Figure 7, BIC and AIC improved substantially from 1 to 3 

segments; however, the magnitude in improvement of the BIC decreased going from 3 to 

4 segments as illustrated by the ‘kink’ at segment 3. The 3-segment model also yielded an 

interpretable and discernable pattern of preference weights across the 3 segments.  

As explained in Section 6.4.2 of this dissertation, absolute preference weights by 

themselves have no meaningful interpretation and only relative differences in preferences 

weights can be interpreted meaningfully.118 The difference between adjacent preference 

weights of an attribute indicate the relative impact of shifting from one level of an 

attribute to the adjacent level, where a greater difference means a more important impact 

on treatment choices.107  
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Figure 7: Bayesian information criterion (BIC) and Akaike information criterion 

(AIC) of 1 to 5 segment models

 
 

To facilitate interpretation, we rescaled the preference weights from the latent 

class analysis such that lowest level of each attribute corresponded to zero.  The rescaled 

preference weights of the overall sample and each of the 3 segments estimated from the 

latent class analysis are illustrated in Figure 8.  We also included the raw estimated 

preference weights in Appendix 10 for reference.   

Considering the preference weights across all 3 segments, we derived a label that 

best described the segment’s preferences. Segment 1 was labeled as weight-focused 

(N=67), segment 2 was labeled as heart-focused (N=59) and segment 3 was labeled as 

activity-focused (N=15).  

We also plotted the distribution of probabilities of being assigned to each of the 3 

segments (Appendix 11).  Most probabilities of segment membership are greater than 

60%, with the exception of 2 individuals in Segment 1.  
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Figure 8: Rescaled Preference Weights of Full Sample and Each of the 3 Segments 
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7.4.1.1 Characteristics of Preference Segments  

As illustrated in Figure 8, the attribute that primarily influenced patients’ benefit-

risks preferences differed across the 3 segments, and are detailed below. 

Weight-focused segment 

Individuals in the weight-focused segment were most sensitive to changes in 

weight gain when they were considering the benefits versus risks of corticosteroids. They 

also appeared to be concerned with the risks of having unusual mood swings/irritability, 

which is another short-term and immediately noticeable adverse effect of corticosteroid 

use. The long-term risks, such as heart damage and bone fractures, were less important 

relative to the other attributes.  Our results showed that varying the risks of heart-damage 

and bone fractures from 1% to 5% did not significantly influence benefit-risk preferences 

for corticosteroid use.  

Heart-focused segment 

 The heart-focused segment placed the most importance on risk of heart damage, 

relative to the other attributes. With the exception of unusual mood swings/irritability, 

these individuals were more sensitive to variations in levels of treatment risks as 

compared to variations in levels of treatment benefits.   

Activity-focused segment 

 Activities limitations was the most important attribute for individuals in this 

segment. Specifically, these individuals consider activities limitations almost 4 times as 

important as any of the other five attributes assessed in the DCE.  

 The sociodemographic and clinical characteristics of all 3 segments are presented 

in Table 11. In general, we did not detect many differences in characteristics between the 
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3 segments. A greater proportion of individuals in the weight-focused segment were 

White while a greater proportion of the individuals in the heart-focused segment were 

non-White. Most of the individuals in the weight-focused segment reported household 

income of more than $50, 000 whereas the majority of the patients in the activity-focused 

and heart-focused segments reported household income of less than or equal to $50, 000.  
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Table 11: Sociodemographic and Clinical Characteristics of Patients in the 

Weight-,  Heart- and Activities-focused Groups 
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Table 11: Sociodemographic and Clinical Characteristics of Patients in the 

Weight-, Heart- and Activities-focused groups (continued) 
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7.4.2 Stratified Analysis 

The Wald test for difference between models stratified by SLAQ scores was 

significant (p<0.0001). This difference remained even after adjusting for potential scale 

differences (p<0.0001), suggesting that the observed differences are not due to error 

variances between the two subgroups. However, no significant difference was detected 

between models stratified by the PGA (p=0.763) or the NRS (p=0.051).  

The rescaled preference weights and relative importance attribute scores of the 

stratified models are presented in Figure 9. The most obvious difference between the two 

subgroups lies in how they view the importance of activities limitations.  While 

participants reporting SLAQ ≤ 21 (N=75) viewed activities limitations as the second most 

important attribute, participants reporting SLAQ > 21 (N=66) viewed this as the second 

least important attribute. This implied that patients with SLAQ ≤ 21 were willing to 

tolerate higher levels of risks for improvements in activities limitations but patients with 

SLAQ > 21 were more risk-averse. Of the two attributes assessing treatment benefits, 

participants reporting SLAQ ≤ 21 preferred improvements in activities limitations while 

participants with SLAQ > 21 preferred improvements in time between flares.  
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Figure 9: Preference Weights and Relative Attribute Importance Scores Stratified 

by SLAQ Scores 
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The sociodemographic characteristics of the two subgroups stratified by SLAQ 

scores are presented in Table 12. Individuals who reported SLAQ > 21 were significantly 

more likely to not be working, have public insurance only, have a household income of 

$50, 000 or less, have more comorbid conditions and reported higher self-rated 

susceptibility, as compared to individuals reporting SLAQ ≤21 (all p<0.05). Other 

sociodemographic and clinical characteristics were not statistically different across these 

stratified groups.   
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Table 12: Sociodemographic and Clinical Characteristics of Patients Stratified by  

Patients with Systemic Lupus Activity Questionnaire (SLAQ) Score  ≤ 21 and 

Patients with SLAQ Score  >21  
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Table 12: Sociodemographic and Clinical Characteristics of Patients  

Stratified by Patients with Systemic Lupus Activity Questionnaire (SLAQ)  

Score  ≤ 21 and Patients   with SLAQ Score  >21 (continued) 
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7.5  Discussion 

This study builds upon the findings from dissertation Aim 2 by examining 

variation in SLE patients’ preferences for the benefit-risk tradeoff with corticosteroid use.  

Specifically, our study findings demonstrated that when considering the benefit versus 

the risks of corticosteroid treatment, the relative importance of three key attributes varied 

significantly across distinct subgroups: activities limitations, weight gain, and heart 

damage. The clinical implications of variations in preferences for corticosteroid treatment 

are discussed below:  

Identifying latent segments with different priorities for specific treatment 

attributes is an important clinical finding.  Reduction of corticosteroid dose is an 

important goal of SLE management, 92 yet this is difficult to implement in clinical 

practice. Our study findings are relevant to clinicians and can help tailor discussion on 

corticosteroid-tapering plans to the attributes most important to the different segments of 

patients. For example, individuals for whom weight gain is extremely important will be 

very sensitive to this immediately noticeable adverse effect. This segment also preferred 

to avoid unusual mood swings/irritability.  Both of these effects can be attenuated with  a 

reduction in the dose of corticosteroids.91 Helping patients understand the transient and 

reversible effects may help in discussions to reduce corticosteroid dose. By comparison, 

clinicians may have a very different conversation with individuals who are sensitive to 

limitations in daily activities, and for whom a dose reduction would mean less control of 

symptoms that limit their activity  

 We also demonstrated that SLE patients’ benefit-risks preferences differ 

according to their self-rated disease severity. Individuals who reported a lower SLAQ 
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score (≤ 21 points) were also more willing to accept treatment risks in return for 

improvements in activities limitations compared to individuals with a higher SLAQ 

score. Individuals reporting SLAQ ≤ 21 were more likely to be working, which may 

explain the importance placed on activities limitations. The findings suggest that for 

patients who reported higher severity, avoidance of treatment risks was more important 

than improving activities limitations. In the clinical setting, this implies that these patients 

would prefer a less aggressive corticosteroid treatment plan that minimizes the risks of 

corticosteroids’ adverse effects.  

Interestingly, we did not detect differences when we stratified our analysis by 

PGA and NRS. In the PGA analysis, we had to combine individuals reporting no flares 

with individuals reporting a mild flare due to sample size consideration. We also had to 

combine individuals reporting a moderate flare with individuals reporting a severe flare. 

Acknowledging the fact that individuals reporting no flares could be different from those 

reporting the presence of a flare, we cannot eliminate the possibility that there could have 

been variations in preferences between individuals who did not experience a flare and 

individuals who experienced a mild, moderate or severe flare. In the NRS analysis, 

individuals had to make a judgment of their overall disease activity on a scale of 0 to 10.  

It is possible that general self-perceived health status did not have a significant impact on 

benefit-risk preferences, a phenomenon also observed with a treatment preference study 

in patients with Lupus Nephritis.72 In contrast, the SLAQ scores were derived from 

patients’ ratings of 24 individual symptoms, as opposed to one global question. This 

likely provided a more nuanced assessment of disease severity that captured more 

variability in severity.   
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Study Limitations 

Our study findings are subjected to several limitations, many of which overlap 

with the limitations described in dissertation Aim 2. In summary, DCE requires patients 

to evaluate hypothetical treatment scenarios, which may not necessarily reflect their own 

actual treatment choices. Our evaluation of benefit-risk preferences is limited to six 

attributes, which were endorsed by SLE patients who participated in our previous 

qualitative study. Nevertheless, we cannot exclude the possibility attributes other than 

those included in the current study may influence SLE patients’ decisions on 

corticosteroid use. A large proportion of our sample was recruited from PLM, an online 

research platform. Self-selection bias cannot be ruled out and these individuals may not 

represent the larger SLE population.77 Some limitations are specific to the analytical 

approaches adopted in this aim. For one, our stratification of study sample is limited by 

sample size considerations. Therefore, we were unable to evaluate if there are differences 

among individuals who reported no, mild, moderate or severe flares in the past 3 months. 

SLAQ scores could be stratified by <9 and ≥ 9 as this allowed us to compare if there were 

differences in benefit-risk preferences between those without and with clinically 

important disease activity, respectively.  However, we were unable to assess this given 

that the majority of our sample reported SLAQ scores ≥ 9.  

Conclusions 

SLE patients have variations in their benefit-risks preferences for corticosteroid 

use. In particular, they varied in their assessment of the relative importance of activities 

limitations, weight gain and heart damage. Individuals who reported higher disease 

severity were also less willing to tolerate treatment risks for improvements in activities 
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limitations, as compared to those who reported lower disease severity. When tapering the 

use of corticosteroid, these findings are informative for clinicians in tailoring their 

discussions with SLE patients, such that patients’ concerns are addressed and they would 

be more willing to adhere to the treatment plans.  
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8 CONCLUSIONS, IMPLICATIONS AND FUTURE RESEARCH 

The use of corticosteroids in the treatment of Systemic Lupus Erythematosus 

(SLE) remains a complex clinical dilemma. While corticosteroids are fast-acting and 

effective in resolving the clinical manifestations of SLE,90 they are associated with both 

short- and long-term adverse effects, which can have dire clinical consequences and 

negatively affect patients’ quality of life.2,3,91,129 Striking a balance between maximizing 

treatment effectiveness while minimizing adverse effects requires an understanding of 

how  individuals with SLE make trade-off between their tolerances for treatment risks in 

exchange for improvement in disease activity. However, there is limited literature 

examining the benefit-risks of corticosteroid use from SLE patients’ perspectives. This 

dissertation study addressed this gap in literature through a systematic investigation 

undertaken in in three sequential steps. First, we identified outcomes that are most 

important for individuals with SLE and the primary concerns that they have regarding the 

use of corticosteroids in their SLE treatment. Using these concepts, we developed a 

discrete choice experiment (DCE) to estimate SLE patients’ benefit-risks preferences for 

corticosteroid use. In addition, this study also examined how SLE patients varied in their 

preferences for corticosteroid use.  This is the first study that quantified the relative 

importance of different benefit and risks attributes affecting SLE patients’ decisions 

regarding the acceptability of corticosteroid use. The broader implications for clinical 

practice and the advancement of patient-centered outcomes research are discussed as 

follow: 

The key finding that individuals with SLE valued an improvement in activity 

limitations more than extending the time between experiencing exacerbations in disease 
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i.e. flares, and were willing to tolerate higher levels of risks in return for activity 

limitations compared to time between flares has important implications for clinical 

practice. During assessment of disease activity, clinicians place more emphasis on 

objective manifestations such as abnormal laboratory findings, whereas patients are more 

influenced by the subjective manifestations such as their self-perceived physical and 

psychological functioning.96,97 This highlights the importance of incorporating patients’ 

assessment of the disease’s impact on their daily activities in routine clinical monitoring, 

since clinician-perceived improvements in disease activity may not necessarily translate 

to meaningful improvements from the patient’s perspective. Sustained remission in SLE 

is rare and according to a recent study the median duration of remission is 3 months.  It is 

likely therefore that most SLE patients deal with disease activity and the accompanying 

symptom manifestations that limits their activities continuously.130 This points to unmet 

needs in symptom resolution as it relates to limitations in activities, which is well 

documented in the SLE literature.131,132 This suggests that clinicians and other providers 

need to help patients formulate coping strategies to help them deal with functional 

limitations of their regular activities, and access support services.132,133 The priority for 

maintaining regular activities means that behavioral interventions are likely to offer 

meaningful improvements in patient outcomes. 

This research advances scientific methods to better quantify and prioritize 

patients’ risk perceptions. In this dissertation study, we observed that when making trade-

offs between the benefit and risks of SLE treatment, SLE patients viewed weight gain as 

the most important treatment risks,  followed by heart damage and unusual mood 

swings/irritability. Most clinical studies focus on the association of corticosteroids with 
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accrual of organ damage.2,3,91,92 Less attention is given to treatment risks like weight gain 

and alterations in moods, which based on our findings from Aim 1, can be distressing for 

SLE patients.  Therefore, it is important for clinicians to recognize these issues and 

address SLE patients’ concerns with adverse effects beyond organ damage. SLE patients 

who are using corticosteroids as part of their treatment have been shown to report less 

satisfaction and lower self-perceived health status as compared to those whose treatment 

did not include corticosteroids.66 Hence, SLE patients should be engaged as active 

partners in the management of their SLE, where they work closely with their clinicians in 

treatment decisions i.e. shared decision-making, to formulate a treatment regimen that 

they are likely to adhere to, and thus achieve the outcomes that are most satisfactory to 

them.134  

The dissertation research provides scientific evidence on benefit-risk trade-offs 

that can inform clinically meaningful decisions for corticosteroid tapering.  Reduction of 

corticosteroids is an important goal of SLE management given the numerous well-

established adverse effects of corticosteroids.2,3,61,68,91,92 However, there are limited 

guidance addressing corticosteroid tapering.68  Our study addresses this knowledge gap 

specifically by demonstrating the maximum acceptable risks that patients are willing to 

tolerate in return for improvements in time between flares and activity limitations. SLE 

patients in our sample were only willing to tolerate a maximum risk of 4.5% and 3.1% for 

heart damage in return for improvements in activities limitations and time between flares, 

respectively. This has important clinical implications given that the incidence rate of 

cardiovascular event is 3.5% among SLE patients on a current dose of 20mg/day of 

prednisone.3 In addition, rates of obesity, mood changes, and fractures more than doubled 
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among patients >20mg/day compared with ≤20mg/day.68 Prednisone-equivalent doses of 

>20mg/day is not uncommon in the clinical setting,68 and our findings provide support to 

avoid such doses unless clinically warranted.  

Further, we demonstrated variation in benefit-risks preferences for corticosteroid 

use, which can advance patient-centered outcomes research that can be usefully applied 

to personalized care. According to the study findings, clinicians might first determine 

whether a patient is most concerned with activity limitation, weight gain, or heart damage 

early in the clinical encounter.  By identifying patients’ primary concerns, clinicians can 

engage them actively in discussions of corticosteroid-tapering plans. For example, 

individuals for whom weight gain is extremely important will be very sensitive to this 

immediately noticeable adverse effect. Weight gain can be attenuated with  a reduction in 

the dose of corticosteroids91 and helping patients understand the transient and reversible 

effect, patients would be more willing to work with their clinicians to  reduce 

corticosteroid dose.  

In the qualitative phase of this study with 20 SLE patients, concerns were mainly  

bone-related damage, which is contrary to our main study findings. When presented with 

the risks of heart damage in the quantitative phase of the study, the larger sample placed 

more importance on heart-damage compared to bone fractures. One reason could be a 

lack of awareness of the adverse effects of corticosteroids, and thus, individuals were 

only reporting adverse effects that they have personally experienced in the qualitative 

discussion. Thus, it is important to raise awareness regarding the potential adverse effects 

of corticosteroids. Keeping patients adequately informed of the adverse effects and 
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effectiveness of medication is necessary to facilitate patients’ participation in treatment 

decision-making and adherence to clinicians’ recommendations.134,135  

In summary, this dissertation study is the first of its kind to provide a better 

understanding of how SLE patients make trade-offs between the benefits and risks of 

corticosteroid use in SLE treatment.  This not only advances scientific research methods 

for patient-centered outcomes research, but it also  is useful in the clinical setting where 

clinicians often find it a challenge to balance treatment effectiveness with risks of adverse 

effects.  

Future Research 

 Several potential areas for future research emerged from our study. For one, there 

is a lack of empirical evidence demonstrating the effect of incorporating patients’ benefit-

risks preferences on treatment outcomes. Future work is needed to determine if 

incorporating of patients’ preferences for SLE treatment influences time in remission, and 

if patients report higher levels of treatment satisfaction. Second, this study demonstrated 

the relative importance of the types of outcomes and risks that influenced SLE patients’ 

perceptions of the acceptability of corticosteroids treatment. This knowledge can 

facilitate the development of a patient-reported outcome tool to assess the effectiveness 

of corticosteroid treatment. Specifically, the tool should include SLE patients’ ratings of 

the adverse effects and symptomatic improvements that they were experiencing while 

being treated with corticosteroids. Clinicians could use the information derived from the 

tool to formulate treatment plans, and work with patients to taper their use of 

corticosteroids. Lastly, given the importance that SLE patients place on activities 

limitations, future research should explore the utility of providing coping strategies or 
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community-based support services to SLE patients.  One study by Austin et al. found that 

physical functioning of SLE patients were significantly improved when telephone 

counseling was provided.136 Similar studies comparing different counseling and support 

services are needed so that providers will be encouraged to implement and provide more 

non-pharmacological SLE management strategies that can improve patients’ outcomes 

and satisfaction with treatment.  
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Appendix 2: Interview Field Guide  
 

[Greetings and Introduction] 

Thank you for taking the time to speak with me about your experiences with 

Lupus. I am talking with you today to listen and learn about your journey with Lupus. It 

can be hard to struggle with keeping the condition under control and to deal with the side 

effects of treatments like corticosteroids. Through this interview, I hope that you can help 

me understand what it was like for you.  

I want you to know that you can speak freely with me; there are no wrong 

answers today. You are the expert and so your voice is very important.  Our goal is to 

learn from you so that other people, just like you, can make the most helpful treatment 

decisions for themselves.  

Please let me know if a question I have asked is not clear or if you are 

uncomfortable answering. I will gladly repeat or rephrase the question, or skip any 

questions that make you uncomfortable. Our conversation today is confidential, and at 

this time do you give me permission to record the interview? 

We’ll be speaking for about two hours, and at any time please feel free to ask me 

to stop the recording. Do you have any questions for me before we begin? 
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[PATIENTS STRUGGLES WITH LUPUS] 

I am interested in listening and learning from your general experiences with Lupus and 

how it has affected your daily life.  

Can you please describe how Lupus has affected you in your daily lives? 

Probes: 

• Can you give examples of how Lupus has prevented you from doing things that you 

used to do? 

• In what ways have Lupus prevented you from doing your daily activities? 

 

[PATIENTS DESIRED OUTCOMES] 

Can you please let me know what outcomes are important to you in your Lupus 

treatment?  

Probes: 

• What do you hope to achieve with your Lupus treatment? 

• What are the immediate improvements that you would want to see with your Lupus 

treatment? 

• What are the long-term improvements that you would want to see with your Lupus 

treatment in the future? 

 

[PATIENTS CONCERNS/EXPERIENCES WITH CORTICOSTEROID] 

I also hope to learn more about your experience with using corticosteroids as part of your 

Lupus treatment.                                                                                                                                          

Can you tell me about some of your concerns with using corticosteroids?   

Probes:  

• What are the side effects that you have experienced with corticosteroids? 

• Which side effects of corticosteroids are you most concerned with? 

• Are there any risks of corticosteroids that your are concerned with? 

  

 



102 

 

Can you describe what it was like for you from the time you first started corticosteroids 

until now? 

Probes: 

• What were some of the most important choices that you had to make about using 

corticosteroids? 

• Did the use of corticosteroids require you to make any major changes in your life, 

and how did those changes make you feel? 

• Can you explain the ways in which corticosteroids have helped improve your Lupus? 

• What are some of the struggles or challenges that you face with using corticosteroids 

to manage your Lupus? 

• Is there anything more that you would like to tell me about your experience with 

using corticosteroids? 

 

[Thank the Participants] 
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Appendix 3: Summarized Questions from Survey Instrument 
 

Section 1: Basic Information about You 

1) What is your age? ____________ years old 

 

2) What is your gender?   

• Male 

• Female 

 

3) What is your race/ethnicity?  

• White 

• Black or African American 

• Hispanic, Latino or Spanish Origin 

• Asian 

• American Indian or Alaska Native 

• Middle Eastern or North African 

• Native Hawaiian or Pacific Islander 

• Some other race, ethnicity or origin, please specify:_______________ 

 

4) What is your marital status?  

• Married 

• Never married 

• Divorced/separated 

• Widowed 

 

5) What is your highest school grade completed?  

• Less than high school 

• High school 

• College 

• Postgraduate 

 

6) Are you working now?  

• Working, please specify what you do: _______________ 

• Not working 

• Retired 
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7) What is your family’s yearly household income?  

• $7,500 or less    

• $7,501 to $15,000 

• $15,001 to $25,000 

• $25,001 to $35,000 

• $35,001 to $50,000 

• $50,001 to $75,000 

• $75,001 or over 

• Don’t know 

 

8) What type of insurance do you have? (Check all that apply)  

• Public (e.g. Medicare or Medicaid) 

• Private (e.g. Blue Cross Blue Shield) 

• None 

 

9) How long have you been diagnosed with Lupus?   ______________ years 

 

10) Are you currently using corticosteroids (e.g. prednisone / prednisolone)?  

• Yes, please specify average daily dose : ____mg 

• No 

 

11) In the past year, do you use corticosteroids (e.g. prednisone / prednisolone) regularly 

or only when needed? 

• Regular use 

• Only when needed 

• Not applicable (did not use in the past year) 

 

12) If you are not currently using corticosteroids but have previously used it, how long 

ago did you use it?  

      ____ months _____ years 

 

13) What type of Lupus do you have? 

• Systemic 

• Discoid 

• Both 

• Don’t know 
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14) What Lupus medications are you currently using (check all that apply):  

• Mycochenolate Mofetil (Cellcept) 

• Azathioprine (Imuran) 

• Hydroxychloroquine (Plaquenil) 

• Cyclophosphamide (Cytoxan) 

• Methotrexate 

• Prednisone 

• Others, please specify:_________________________ 

 

15) Besides Lupus, what other medical conditions do you have  

• Heart disease 

• High blood pressure 

• Lung disease 

• Diabetes 

• Ulcer or stomach disease 

• Kidney disease 

• Liver disease 

• Anemia or other blood disease 

• Cancer 

• Depression 

• Osteoarthritis, degenerative arthritis 

• Back pain 

• Rheumatoid Arthritis 

• Other medical problems, please specify: ____________ 

• No other medical problems 
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Section 2: Benefits and Risks of Treatment 

In this section, we are trying to look at your thoughts about the benefits and risks of using 

prednisone in your SLE management. 

 

There will be 19 questions in this section. Each question contains 2 scenarios describing 

some things that could result from your SLE treatment. 

 

There are 6 things to consider for each scenario. Some may be more important to you 

than others. 

 

You may not agree or experience everything in the scenarios, but imagine that these are 

the only options available, please choose the one that you feel is MORE acceptable to 

you. There is no right or wrong answer. 
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(Series of DCE questions – an example of one of the questions is shown) 
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Section 3: SLE symptoms and the Systemic Lupus Activity Questionnaire 

 

1) Which of these following side effects have you experienced because of using 

prednisone: (Check all that apply) 

• Weight gain, please specify amount of weight: 

• Bone fractures 

• Mood swings/irritability 

• Heart disease 

• Others, please specify: 

 

2) What other side effects of prednisone are you worried about: 

 

3) In the past 3 months, have you been hospitalized because of your Lupus? 

• Yes  

• No  

 

4) How likely do you think you will experience a flare in the next 3 months? 

• Very unlikely 

• Unlikely 

• Likely 

• Very likely 

 

5) How would you describe your experiences during a flare: 

 

Systemic Lupus Activity Questionnaire (SLAQ) 

 

IN THE PAST 3 MONTHS, have you had a Lupus flare? (A lupus flare is when your 

lupus gets worse.) 

 

Which of the following responses best describes you? 

• No, no flare 

• Yes, mild flare 

• Yes, moderate flare 

• Yes, severe flare 
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Appendix 4: Summarized Comments on Attributes Describing Treatment Benefits  
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Appendix 5: Summarized Comments on Attributes Describing Treatment Risks 
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Appendix 6: Summarized Comments from Pilot Test with 10 SLE Patients 
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Appendix 7: Characteristics of Participants Who Passed Test-Retest Check 
 

 
  



118 

 

 
  



119 

 

Appendix 8: Aim 2 Sensitivity Analysis Results with Restricted Study Sample using 

a Conditional Logit Model  

 

Rescaled Preference Weights of Study Sample Restricted to Individuals who 

Passed the Test-retest Check 
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Appendix 9: Sensitivity Analysis Results using a Random Parameters Logit Model  

 

Rescaled Preference Weights of Study Using a Random Parameters Logit Model 
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Appendix 10: Estimated Preference Weights from Latent Class Analysis with  

a 3-Segment Solution  
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Appendix 11: Probabilities of Segment Membership 
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