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Abstract
Background—In order to improve adherence to treatment guidelines and performance indicators
advocating tight control of disease activity in rheumatoid arthritis (RA), it is important to gain
insight into the factors influencing rheumatologists’ decisions whether or not to escalate care.

Objective—To determine the influence of specific attributes relative to a validated measure of
disease activity (DAS) on rheumatologists’ decision to escalate care.

Methods—We used a computer-based choice-based conjoint (CBC) analysis survey to determine
the relative importance of six attributes on rheumatologists’ decisions related to escalation of care
in RA. We administered the survey in a convenience sample of rheumatologists attending the 2008
ACR national meeting. Utilities were calculated using hierarchical Bayes modeling and these
results were used to calculate the relative importance of each attribute.

Results—Rheumatologists assigned the most importance to the DAS score (relative importance
of 30.7%) in their decision to escalate care. The age of the patient (21.5%) and erosions (20.5%)
were rated as equally important in this decision. The decision to escalate care was least influenced
by change in symptoms reported by the patient (11.1%), current treatment (8.9%) and disease
duration (7.4%).

Conclusion—Our findings suggest that rheumatologists endorse the DAS as a means to guide
decision making in RA. We also found that age and erosions are important influences on
rheumatologists’ decision to escalate care in RA. Our results add to the literature supporting age
bias in RA and suggest that further research is needed to determine how age affects quality of care
in clinical practice.
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INTRODUCTION
Current guidelines advocate intensive care with disease modifying anti-rheumatic drugs
(DMARDs) in order to achieve and maintain tight control of disease activity in rheumatoid
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arthritis (RA). This recommendation is based on studies demonstrating that tight control of
disease activity improves long-term outcomes (1–5). As a result, it is now recommended that
rheumatologists use validated measures to monitor disease activity over time and adjust
treatment as required (6–8). Despite the widespread endorsement of this approach, data
suggest that many RA patients are not effectively treated with DMARDs (1). This finding
persists even among insured patients under the care of a rheumatologist, indicating that
factors over and above access to services may adversely affect quality of care in RA (9).

A recent study by Wolfe and Michaud (10) highlighted the potential effect of patient-related
factors in clinical practice. In this study, the authors found that 71% of RA patients were
satisfied with their current care and would not want to change medications despite objective
findings of active disease. Other studies have found that physician-related factors also play
an important role. In one study, where treatment was escalated in only 14% to 18% of
patients with moderate to high disease activity who had been on their current DMARD
regimen for at least three months, rheumatologists’ explained that they wanted to continue to
wait until the maximum potential effect of current DMARDs could been obtained or that
they felt the patient’s RA disease activity to be too low to warrant escalation of care despite
a DAS score indicating moderate to severe disease activity (1;11).

In order to improve adherence to treatment guidelines and performance indicators
advocating complete suppression of inflammation in RA, it is important to gain further
insight into the factors influencing rheumatologists’ decisions on whether or not to escalate
care. The objective of this study was to determine the influence of specific factors relative to
a validated measure of disease activity (DAS) on rheumatologists’ decision to escalate care.

In order to quantify the impact of specific factors on physicians’ decision making, we used a
computer-based choice-based conjoint (CBC) analysis survey. CBC assesses preferences by
asking respondents to choose a preferred option from a set of hypothetical choices described
by a predefined list of attributes. Subsequent analyses based on each respondent’s choices
generate a set of conjoint "utilities" from which the relative importance of each attribute can
be quantified. CBC is favored by many researchers over other preference measures, because
choosing from a small number of alternative items is a simple and natural task that reflects
what consumers actually do when deciding between multiple choices (12;13).

METHODS
Subjects

We conducted a survey of a convenience sample of rheumatologists attending the 2008
American College of Rheumatology meeting in San Francisco, California. Subjects were
approached by one of two medical research scientists (WK, LvH) and asked to complete a
CBC survey on a laptop computer. Eligibility criteria included: currently actively practicing
adult rheumatology and able to read and understand English.

CBC Survey
The CBC survey was designed, conducted and analyzed using Sawtooth software, Choice
Based Conjoint, version 6.0 (Sawtooth Software, Sequim, WA). The objective of the study
was to examine the relative influence of a specified set of attributes on physicians’ decision
making. Five attributes were initially selected by expert opinion (LF and PvR) to be
included in the survey: patient age, change in symptoms, change in erosions, disease activity
score as measured by the DAS-28, and current treatment (Table 1). Age was included
because it has been previously shown to influence treatment decisions in RA (14). Current
treatment was included based on the investigators’ hypothesis that rheumatologists’ would
be more likely to escalate care for patients with multiple remaining options (for example, a
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patient who had failed their first biologic) than for patients with fewer remaining options
(for example a patient who had failed two or more biologics). Six practicing rheumatologists
from the Radboud University Nijmegen Medical Centre pilot tested the designed survey and
confirmed that these five attributes were those most relevant to practicing rheumatologists’
decision making in RA. Some suggested adding disease duration to the attribute list, which
was complied with by the investigators. Each attribute was described using three levels (or
estimates) as shown in Table 1.

Respondents were asked to respond to eight CBC choice sets. Given the number of attributes
(six) and the number of possible levels per attribute (three), the total number of possible
combinations was 36=729. We therefore used the software’s complete enumeration strategy
to construct the eight choice sets. This strategy constructs options by randomly assigning
levels to each option. The complete enumeration method conforms to three main principles:

1. Minimal Overlap: Each level is shown as few times as possible in a single task.

2. Level Balance: Each level is shown approximately an equal number of times across
the choice tasks.

3. Orthogonality: The level of one characteristic is chosen independently of the levels
of other characteristics, so that each characteristic level’s effect can be reliably
estimated.

An example of one of the choice sets is shown in Figure 1. Before starting the task,
respondents read the following introduction:

Thank you very much for taking the time to help us. We are interested in learning about
how rheumatologists make decisions. In order to answer the following questions, imagine
that you are seeing a patient with seropositive rheumatoid arthritis. The patient has failed
traditional DMARDS and is now been on maximum doses of methotrexate and a TNF
inhibitor for 6 months.

The patient has:

• no other medical conditions

• no trouble performing activities of daily living (such as bathing / dressing)

• a little difficulty doing moderate activities (such as pushing a vacuum cleaner /
bowling)

• a little difficulty performing work and other activities outside of the house

In order to define a specific clinical scenario for which the therapeutic options would be
limited, we specified that the patient was on a TNF inhibitor for 6 months after having failed
traditional DMARDs, so that escalation of care would be limited to starting a new biologic.
The question for each choice set was: “For which of these hypothetical patients would you
be most likely to start a new biologic? Choose only one.” Each choice set included three
hypothetical patients and a “None” option. In choosing the CBC settings we first specified
the “None” option and then generated a design for 300 versions of the survey. The
efficiencies reported were all greater than 0.99.

In addition to the eight CBC choice sets where attributes were randomly assigned as per the
above described strategy, we included two fixed tasks in which the investigators defined the
three options in the choice set. The first (Appendix A) included a dominant choice, to enable
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the investigators to determine whether or not the respondents were paying careful attention
to the information presented. The second was composed to examine the effect of current
therapy on likelihood of escalation of care (Appendix B).

After the respondents completed the CBC survey, we collected data on physician age, years
of experience, gender, location (continent) and majority of time spent (patient care, clinical
research, basic research or administration).

Statistical Analysis
For each respondent, utilities (values) were calculated for each level of each attribute using
hierarchical Bayes (HB) modeling (Sawtooth CBC/HB system for hierarchical Bayes
estimation version 4.0). HB modeling has the advantage that it can better incorporate
heterogeneity between respondents’ choices (15–17). In HB modeling the samples averages
(prior information) are used to update the individual utilities in a number of iterations until
the samples averages stop changing between iterations. After this convergence the cycle is
run a few thousand more times and the estimates of each iteration are saved and averaged.
The iterations started with a made-up sample mean of 0 for all levels (15–17). Utilities were
entered in SAS software, version 8.2 (SAS Institute, Cary, NC) and merged with the
respondents’ characteristics. We calculated the percentage of importance that respondents
assigned to each attribute by dividing the range of utilities for each attribute by the sum of
the ranges and multiplying by 100.

We first report the distribution of subject’s relative importance and characteristics using
descriptive characteristics. To test possible relationships between respondents’
characteristics and the relative importances assigned to specific attributes, we performed
Pearson correlations for continuous data and t-test or general linear modeling for
dichotomous or categorical data, respectively. An assumption underlying the calculation of
the utilities per attribute is that there is a linear relationship between the utilities for each
level and the level itself. This assumption was tested by plotting the mean utilities per level
for each attribute. The levels with the lowest and highest utilities for the escalation of care
were grouped together for this plot.

RESULTS
Respondents

In total, 135 rheumatologists completed the CBC survey. The mean (SD) age of the sample
was 48 (11) years and 63% were men. Respondents reported a mean (SD) of 17 (10) years
of experience treating patients. Most spent the majority of their time in clinical practice
(77%), whereas 14% spent the majority of their time in clinical research, 7% in basic science
research, and 2% in administration. The majority of respondents (53%) were from North
America, 33% were from Europe, 8% were from South America, 5% were from Asia and
1% were from Africa.

When presented with the dominant choice (Appendix A), where only the DAS score was
varied, 112 (83%) out of the 135 respondents chose to escalate care for the patient having
the highest DAS score (the dominant option), 19 (14%) chose the “None” option, and four
(3%) did not choose the dominant option.

Relative Importance of Attributes
The relative importance of each attribute on rheumatologists’ decision making is reported in
Figure 2. Rheumatologists’ decision to escalate care was most strongly influenced by the
DAS score (relative importance of 30.7%). The importance of the patient’s age (relative
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importance of 21.5%) and erosions (relative importance of 20.5%) were similar. Of the
attributes included in the CBC survey, the decision to escalate care was least influenced by
change in symptoms reported by the patient, current treatment and disease duration.

When presented with the fixed task displayed in Appendix B, in which only current therapy
was varied, 31 (23 %) respondents chose the first option (currently on first TNF inhibitor), 5
(4%) the second (currently on second TNF inhibitor) and 10 (7%) the third (failed all TNF
inhibitors now on abatacept). Most (89 (66%)) respondents chose not to escalate care for any
of the three choices.

Associations between Rheumatologists’ Characteristics and Relative Importances
We found no relationship between physician age (p-value range 0.4–0.8) or years of
experience (p-value range 0.3–0.9) and the relative importances (data not shown). However,
North-American rheumatologists assigned a higher importance to ‘erosions’ than European
rheumatologists and male rheumatologists assigned a higher importance to ‘current
treatment’ than female rheumatologists (Table 2). Rheumatologists that spent most of their
time in clinical practice assigned a higher importance to erosions and rheumatologists that
spent most of their time in research or administration tasks assigned higher importances to
the DAS.

Linearity of Utilities
Figure 3 plots rheumatologists’ utilities for each level of each attribute. The importance
assigned to each attribute is reflected by the range of the levels illustrated in the graph.
Rheumatologists were less likely to escalate care for the 80 year old patient, but did not
distinguish between the 25 and 50 year old patient. The graph also demonstrates that
although rheumatologists were strongly influenced by the progression of erosions, they did
not differentiate between the absence of erosions and the presence of stable erosions. In
contrast, to the preceding non-linear relationships, rheumatologists assigned incremental
value to each level of the DAS.

DISCUSSION
In this study, we found that the disease activity defined by the DAS score was the most
important attribute in rheumatologists’ decision to escalate care relative to the other
attributes included in the CBC survey. However age and change of erosions were also
influential. We found a reluctance to escalate care for patients 80 years of age and a strong
preference to be more aggressive in patients with progression of erosions.

The relationship of age and decision making in RA is consistent with previous studies
demonstrating a possible age bias in RA (14;18). Fraenkel et al performed a scenario-based
survey which demonstrated that, all else being exactly equal, rheumatologists were more
likely to prefer aggressive DMARD treatment for a younger RA patient (28 years of age)
than an older RA patient (82 years of age) (14). Analyses based on data from a large clinical
practice registry showed that older RA patients (greater than 65 years of age) were less
likely to receive anti-TNFα treatment within an equal period of time compared to younger
patients, after controlling for disease activity, disease duration and co-morbidities (18). The
results suggest that rheumatologists weigh the risks and benefits of potential treatment
differently in older compared to adults with RA. Further research into the potential age bias
in RA is warranted given that TNFα-antagonists have substantial efficacy in older adults
with RA (19–22), and, for many, the expected benefits will most likely outweigh the
potential increased risks of adverse events (20–23).
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We found that progression of erosions also strongly influenced rheumatologists’ decision to
escalate care. This finding is not surprising, because there is a strong relationship between
disease activity, progression of erosions and long-term outcomes (24;25). However, what is
more surprising is the relative lack of influence of the change in patients’ symptoms on
rheumatologists’ decision to escalate care as demonstrated both by the relative importances
generated by the random tasks and responses to the first fixed choice task. In the latter, all
hypothetical patients were set to have ‘somewhat worsening of pain, swelling and stiffness’
and ‘no progression in erosions’. The DAS score varied from low disease activity to high
disease activity. A substantial percentage (14%) of respondents chose not to escalate care in
any of the patients, which supports that a high disease activity in combination with
worsening of clinical symptoms, but less objective evidence of disease progression, is not
sufficient for some rheumatologists to escalate care. This may be justified given recent
studies demonstrating a discrepancy between objective and subjective measures of disease
activity (26–28). Moreover, the benefits of escalating care based on subjective reports which
are not supported by objective clinical findings and/or validated disease activity measures
are not known.

Clinical experience suggests that it may be easier to escalate care when multiple options are
available than when the patient has already failed several biologics and has fewer options
left (29). In this study, the number of remaining treatment options did influence
rheumatologists’ choices, although current therapy had less influence on decision making
than other attributes. Furthermore, in the second fixed task examining the effect of current
therapy on likelihood of escalation of care, most respondents chose not to escalate care for
any of the three choices, which can be explained by the low disease activity in all three
choices. The fact that some respondents chose to escalate care in patients with fewer
remaining treatment options (choice 2 and 3) may be due to that number of biologicals failed
acting as a surrogate for disease activity.

The second objective of this study was to explore possible differences in relative importance
between groups of physicians. We found that North-American rheumatologists and the
rheumatologists that spent most of their time in clinical practice assigned a higher relative
importance to erosions than the European rheumatologists or rheumatologists that spent
most of their time in research or administration, respectively. This finding is likely due to
differences between rheumatologists in diverse work settings. For reasons which are not
clear, male rheumatologists assigned a higher importance to ‘current treatment’ than female
rheumatologists. We found no other associations between the relative importances and
physicians’ characteristics. This lack of variability supports the generalizability of our
results.

To the best of our knowledge, this is the first paper to quantify the relative importance of
salient attributes on rheumatologists’ decisions to escalate care in RA. CBC is a well-
established method and has been used to elicit preferences in a variety of domains in health
care (12). An important advantage of CBC is that it minimizes bias associated with the
context in which the decisions are made. However, there are several important limitations of
this study. First, as with other studies involving scenarios, stated preferences cannot be
assumed to reflect decisions made in clinical practice which involve many other important
issues. A comparison of stated versus revealed preferences should be examined in future
studies. Furthermore, the implications of our findings are limited to the specific attributes
included in the choice task. Future research should examine other factors that might impact
on escalation of care in clinical practice. In addition,, because we were not able to obtain
information on non-participants, we were not able to determine whether there were any
significant differences between the rheumatologists who agreed to complete the survey
versus those who refused or those who were not asked. Next, although the efficiencies
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reported after generation of the design were high, both the generalizability and stability of
our estimates would have been greater had we been able to recruit a greater number of
physicians. Finally, the order of attributes as displayed did not differ between the choice
sets. Therefore we cannot exclude whether the strong influence of age is the results of the
fact that it was always shown as the first attribute. However, the influence of age on
prescribing patterns is consistent with other published studies (14;18).

In conclusion, we found that in addition to disease activity as measured by the DAS, age and
erosions are also important influences on rheumatologists’ decision to escalate care in RA in
hypothetical patients. These findings suggest that rheumatologists endorse the DAS as a
means to guide decision making in RA. Our results also add to the literature supporting age
bias in RA and suggest that further research is needed to determine how age affects quality
of care in clinical practice.
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Appendix A
First fixed choice set

Appendix B
Second fixed choice set
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Figure 1.
An example of one of the choice sets
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Figure 2.
Relative importances of all 6 attributes
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Figure 3.
Relationship between the utilities per level per attribute and the actual level
Age: 1=80 years old; 2=50 years old; 3= 25 years old
Disease duration: 1=RA diagnosed 2 years ago; 2=5 years ago; 3=10 years ago
Clinical symptoms: 1=Pain, swelling, stiffness about somewhat better than previous visit;
2=the same as previous visit; 3= somewhat worse than previous visit (level 1 and 2 are
switched for this graph)
Erosions: 1= No erosions on recent x-rays; 2= No progression of erosions over the past year;
3= Some progression of erosions over the past year
DAS: 1= DAS today is 2.0 (low); 2= DAS today is 3.0 (moderate); 3= DAS today is 3.8
(high)
Current treatment: 1=On first TNF inhibitor; 2= On second TNF inhibitor; 3=Failed all TNF
inhibitors now on abatacept
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Table 1

Attributes and levels included in the CBC survey

Attribute Level

Age 1. 80 years old;

2. 50 years old;

3. 25 years old

Disease duration 1. RA diagnosed 2 years ago;

2. RA diagnosed 5 years ago;

3. RA diagnosed 10 years ago

Clinical symptoms 1. Pain, swelling, stiffness somewhat better than previous visit

2. Pain, swelling, stiffness the same as previous visit

3. Pain, swelling, stiffness somewhat worse than previous visit

Joint damage 1. No erosions on recent x-rays

2. No progression of erosions over the past year

3. Some progression of erosions over the past year

Disease activity 1. DAS today is 2.0 (low);

2. DAS today is 3.0 (moderate);

3. DAS today is 3.8 (high)

Current treatment 1. On first TNF inhibitor

2. On second TNF inhibitor;

3. Failed all TNF inhibitors now on abatacept
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