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Abstract

Background.—Comparing the costs and health value associated with alternative quality 

improvement efforts is useful. This study employs expert panel methodology to elicit numerical 

estimates based on a 0 to 1 utility scale of the health benefit of usual treatment patterns for 2 

medical conditions.

Method.—The approach includes development of clinical profiles and derivation of treatment 

benefit estimates via the elicitation of utility ratings before and after treatment. Clinical profiles 

specified characteristics of patient groups, treatments to be rated, and their combinations. A panel 

of 13 asthma and depression experts made a series of utility ratings (before any new treatment, 1 

or 3 mo later with no treatment, 1 or 3 mo after initiating various common treatments) for adult 

patient groups with depression or asthma. The panel convened to discuss discrepancies and 

subsequently made final ratings. Treatment benefit estimates were derived from the ratings made 

by the panelists after the panel meeting.

Results.—The treatment benefit estimates had face validity and minimal variability, indicating 

considerable consensus among experts. Treatment benefit estimates ranged from –0.03 to 0.25 for 

depression and from –0.04 to 0.24 for asthma. There was minimal variation in the estimates for 

both conditions (the estimates’ standard deviations ranged from 0.01 to 0.06). Comparisons of the 

treatment benefit estimates before and after the expert panel meeting indicated substantial 

convergence, and evidence suggests that the benefit estimates are comparable across the 2 health 

conditions.

Conclusion.—Comparable estimates of treatment benefit for distinct health conditions can be 

obtained from experts using the expert panel methodology.
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The quality of usual health care in the United States often fails to meet standards of 

guideline-recommended practice.1,2 Given limited resources, health providers and managers 

must decide how to prioritize quality improvement efforts. To inform such decisions, it 

would be useful to be able to compare the costs and the health value improvements 

associated with alternative quality improvement efforts. Health value in this context refers to 

the effects of an intervention on the quantity and quality of life. Whereas costs are relatively 

straightforward to calculate and are comparable across conditions and treatments because of 

the common metric ($), establishing a common metric for the impact of quality 

improvement efforts on health is a considerable methodological challenge.

One set of approaches to measuring the value of health care is found in the cost-

effectiveness literature, where the concept of health utility is well accepted.3 From this 

perspective, the health value of an intervention can be represented as the change in the 

utilities or preferences for health states attributable to the intervention. The concept of utility 

is most often operationalized as a value on a scale ranging from 0 (death) to 1 (perfect 
health). For example, quality-adjusted life years3 and healthy-year equivalents4–6 are 2 

common metrics that incorporate the concept of utility using the utility estimate as a basis 

for valuing treatments in cost-effectiveness analysis.

The utility concept and measurement approach has several advantages, including its strong 

theoretical basis and the existence of extensive research on various methods to elicit and 

measure preferences for health states. The methodologic literature has shown that utility 

estimates for health states vary as a function of both the elicitation method (standard gamble, 

time tradeoff, rating scale) and the type of sample providing utility judgments (patients, 

family caregivers, physicians), fueling ongoing scientific debate about which method is best.
7–9,10 In addition, there is a lack of consensus as to whether estimates based on the rating 

scale method actually constitute utilities (because this elicitation approach does not require a 

tradeoff or a gamble).

A major drawback to the utility approach, regardless of the elicitation method or type of 

sample surveyed, is that the methods for estimating utilities associated with various health 

states are time and resource intensive. It is not practical to employ these methods to estimate 

the utilities associated with the broad range of practice patterns and types of patients found 

in usual health care settings. As a result, there is limited information about utilities of health 

states in the literature and even less about the changes in utilities attributable to health 

interventions.11

Some research has focused on using statistical approaches to characterize the relationship 

between utility scores obtained from instruments such as the EuroQol and the Quality of 

Well-being and quality-of-life survey instruments such as the SF-36.12,13 This allows for the 

linking of utilities to a large number of health states, even when utilities are not directly 

assessed. However, an additional step is required to attribute utilities to health states for 

specific health conditions before and after treatment. In practice, this step has seldom been 

taken because many common treatments are not studied in published randomized controlled 

trials, so information about health status before and after these treatments is not available.
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An alternative approach to assessing the value of health interventions is to employ expert 

panel methodology. Whereas expert panels have been used to obtain category judgments of 

appropriateness of care, this study is the first to use an expert panel to generate utility ratings 

that can be used to estimate the benefit of usual care treatment practices. In the expert panel 

approach, experts are convened specifically for the purpose of making judgments and 

refining them based on discussion. The panelists tend to be more sophisticated than patient 

or physician groups who typically make utility ratings, and they are invested in the process 

and willing to put considerable effort into their judgments.

One of the more established and structured means of obtaining expert opinion is to use the 

expert consensus panel methodology or nominal group/Delphi approach.14–16 This approach 

is the basis for the RAND-UCLA appropriateness method,17,18 which has been applied to 

numerous health conditions and interventions.19–22 In this approach, experts are asked to 

make judgments about whether specific patterns of care for specific types of patients fall 

into 1 of 3 categories: appropriate (expected health benefit outweighs expected health risk), 

insufficient (failure to provide indicated appropriate care), or unnecessary (expected health 

benefit does not outweigh the expected health risk). The RAND-UCLA method selects 

panelists who are research practitioner experts, provides summaries of the relevant scientific 

evidence regarding treatment efficacy and effectiveness, and elicits judgments from 

individual panelists before and after engaging in group discussion that facilitates agreement 

across experts.

An advantage of the RAND-UCLA expert panel method is that it is a relatively efficient way 

to obtain categorical ratings of appropriate, insufficient, or unnecessary care for a broad 

range of health interventions and types of patients. Ratings can therefore be applied to 

information abstracted from large samples of medical records, so that patterns of usual care 

can be evaluated in populations, including members of health plans, hospital patients, and 

community residents. The appropriateness method generates categorical ratings; rating the 

average expected magnitude of health benefit for specific patient groups requires an 

extension of this approach that generates interval scale estimates of benefit on a bounded 

continuous scale. This extension is necessary to enable comparisons across different levels 

of appropriate care. To date, only 1 study has used expert panelists to quantify the average 

expected magnitude of benefit associated with an appropriate health intervention.23 

However, that study used a disorder-specific rating scale rather than one that could be 

applied across medical conditions.

The purpose of the study we describe in this article was to employ expert panel methodology 

to produce interval scale estimates of the average benefit of usual patterns of treatment for 2 

medical conditions: adult major depression and asthma. We use the 0 to 1 utility scale to 

establish a common metric, and although the rating scale method does not produce utility 

estimates under the strictest definition (as with gamble and time tradeoff methods), we used 

this method to minimize the complexity of the task for the expert panelists. Both depression 

and asthma were chosen because they are common and have published practice guidelines. 

In addition, both conditions have symptoms when untreated, treatments that target 

symptoms, and treatment technologies that are not rapidly changing.
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METHOD

The approach we developed to produce interval scale estimates of average treatment benefit 

involved 2 discrete steps. First, we developed a set of clinical profiles that specified critical 

information about both patient groups and treatments. The 2nd step consisted of obtaining 

experts’ estimates of average treatment benefit for the specified patient groups, which 

involved eliciting average utility ratings for patient groups before and after treatment 

initiation. The details of these 2 steps are described further below.

Development of Clinical Profiles

The purpose of the clinical profile is to summarize the critical information about both the 

patient groups and the treatments to be rated; thus, it must include anything that would affect 

either the average baseline utility value, which can vary according to general patient 

characteristics, or the potential average benefit of a particular treatment, which can vary 

according to patient characteristics, treatments, and their interactions. The clinical profiles, 

then, must specify the appropriate combinations of patient characteristics and treatments and 

recognize that all treatments are not clinically relevant for all patients.

Patient groups.—With respect to the patient groups that are hypothetically receiving 

treatment, several characteristics (e.g., age, gender, comorbidity, severity of illness) could 

potentially affect average baseline utility levels and response to treatment. To ensure the 

incorporation of all necessary patient characteristics into the clinical profiles, we conducted 

a literature review to identify those characteristics most likely to affect the average benefit of 

treatments for depression and asthma. Articles were obtained by conducting MEDLINE and 

PsyclNFO computerized searches of the English-language literature from 1993 through 

early 2003, supplemented with searches of the Cochrane Database of Systematic Reviews. 

Key words included adult depression, dysthymia, asthma PLUS QOL, quality of life, utility, 
functioning, functional status, and functional outcomes. The literature review suggested that 

for depression, treatment benefit can be assumed to be relatively stable for patients aged 18 

to 55 y regardless of gender.24–27 Similarly, there is no clinical evidence that asthma 

treatment benefit varies within this age range or according to gender. The literature also 

indicated that depression treatment benefit might be affected by the presence of a medical or 

alcohol dependence comorbidity28, 29 and that smoking status might influence asthma 

treatment benefit.30,31

We also used the available literature to identify meaningful gradations in illness severity and 

chronicity to further specify patient groups. For depression, we crossed 3 levels of severity 

(mild, moderate, severe) with 2 levels of chronicity (acute, chronic) as defined by the 

Diagnostic and Statistical Manual of Mental Disorders, 4th edition,32 and we included 2 

additional categories to reflect depression in remission (complete and partial; the acute/

chronic distinction is not meaningful for patients in remission) for a total of 8 distinct 

depression patient groups (see Table 1). For asthma, we defined 4 levels of severity (mild 

intermittent, mild, moderate, severe persistent).33 Because asthma is a chronic and recurrent 

condition, the classification of asthma severity depends on either the presence of symptoms 

or the frequency of medications used to control symptoms; thus, we further classified each 

Edelen et al. Page 4

Med Decis Making. Author manuscript; available in PMC 2019 June 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



severity level according to how well the symptoms were controlled (well, moderately, poorly 

controlled). We stipulated that mild intermittent asthma is well controlled by definition and 

that 3 gradations of control is too fine a distinction for mild persistent asthma; therefore, the 

severity and control categorizations combined to form 9 distinct asthma patient groups (see 

Table 1).

Treatment patterns.—The 2nd aspect of the clinical profile, specification of the 

treatments to be rated, required identification of common treatment patterns for depression 

and asthma and decisions regarding which common treatments were applicable for the 

various asthma and depression severity groups. We used claims data from 1998 to 2000 in 

the Medstat MarketScan® database to ascertain common patterns of care among patients 

between the ages of 18 and 55 y who had an index visit for asthma or depression identified 

based on ICD-9 codes (ICD-9 codes for depression were 296.2 and 296.3 and for asthma 

were 493, 493.9, 493.0, 493.1, and 493.2). For both conditions, National Drug Codes and 

Current Procedural Terminology codes were used to identify therapies, and continuous 

enrollment during the observation period was required. The Medstat MarketScan® database 

includes all inpatient, outpatient, and pharmacy claims as well as enrollment and 

demographic information for approximately 11 million covered lives. These individuals 

include employees, retirees, and dependents from large, self-funded US employers.

For depression, we defined an index visit as the 1st visit for a major depressive episode after 

a 12-mo period of no visits for depression, no psychotherapy visits, and no antidepressant 

medication. Patients with any history of a bipolar, schizophrenia, or schizoaffective 

diagnosis code were excluded. Based on these criteria, we identified 18 distinct patterns of 

usual care from 6343 patient records. These patterns of care reflected approximately 95% of 

the patterns observed in the claims data and varied according to the number of 

psychotherapy visits (0, 1–3, 4–9, 10 or more), use of a nontricyclic antidepressant 

medication (yes or no), whether the patient received a medication follow-up visit (yes or no), 

and the number of days of sedative/hypnotic use (0, 1–60, >60). The number of distinct 

patterns is less than what would result if each of the factors were completely crossed 

because, for example, medication follow-up cannot occur without medication use. In 

addition, the combination of sedative/hypnotic use with other treatments was particularly 

limited in the patient records. Psychotherapy visits alone (without any medication) 

accounted for approximately 40% of the observed treatment patterns in the claims data; 25% 

received 1 to 3 visits, and 15% received 4 to 9 visits. An additional 13% received 1 to 3 

visits plus antidepressant medication. Each of the remaining patterns was observed among 

fewer than 10% of the patients. (The patterns of care from the Medstat database are 

presented in more detail by Watkins and others.34)

In matching the 18 treatment patterns to the 8 depression patient groups to create rating 

profiles, it appeared that all treatment patterns constituted reasonable care for all patient 

groups, except those in full or partial remission. Therefore, all were applied to 6 of the 8 

depression patient groups. An additional 3 treatments were applied to care for depression 

patients in full (1 treatment) or partial (2 treatments) remission, for a total of 111 depression 

treatment profiles. We randomly assigned 33 randomly selected patient group-treatment 

pattern combinations to be rated for patients with comorbid alcohol dependence (11 ratings), 
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general medical condition (11 ratings), or both (11 ratings). Table 2 displays the complete 

set of depression treatment rating profiles.

For asthma, we defined an index visit as the 1st visit associated with an asthma diagnosis 

after a 3-mo period of no visits. All asthma treatments involved medications, which were 

classified according to their function: short-acting beta agonists, long-acting beta agonists, 

inhaled corticosteroids at either a low or high dose (high dose is >1000 μg per day of 

beclometha-sonedipropionate or equivalent), leukotriene modifiers, and oral steroids. By 

gathering information about medications prescribed during the 3 mo prior to the index visit 

and crossing that with prescriptions filled within 7 d of the index visit, we identified a total 

of 61 distinct common treatment patterns that reflected approximately 95% of the patterns 

observed among 8511 patients receiving treatment in the claims data. The largest group of 

patients was prescribed short-acting beta agonists (30%), 16% received oral steroids, 10% 

received a combination of short-acting beta agonists and oral steroids, and each of the 

remaining combinations was observed among fewer than 10% of the patients.

We assigned these 61 treatment patterns to the 9 asthma patient groups to reflect plausible 

care. Because most of the treatment patterns were applicable to only a few of the conditions 

(e.g., mild intermittent asthma would not be treated with oral steroids), 85% of the 549 

possible clinical profiles were eliminated, resulting in a total of 84 patient group-treatment 

pattern combinations for asthma (see Table 3). Our decisions about patient group-treatment 

pattern combinations to retain were made in consultation with asthma experts and were 

based primarily on their opinion regarding plausible care. We randomly selected 10 of these 

combinations to be rated for patients who were smokers.

Estimating Treatment Benefit

There were several steps involved in producing the final average treatment benefit estimates 

for the patient group-treatment pattern combinations, which are described in more detail 

below. The 1st step was the development of an effective elicitation protocol. The 2nd step 

involved recruitment and orientation of expert panelists. The next several steps were 

adaptations of the RAND-UCLA appropriateness method, in which experts make ratings, 

discuss them in the expert panel meeting, and then make final ratings based on the 

discussion. In our application, experts needed to rate the average utility before and after 

treatment initiation, and ratings were collected in multiple phases prior to the expert panel 

meeting (see Figure 1).

Development of elicitation protocol.—All ratings were elicited on computer via the 

Web using an interface designed to facilitate logical and consistent ratings. The development 

of this interface was informed by several iterations of pilot testing to arrive at an efficient 

elicitation protocol. The Web tool displayed clinical profile information for the patient group 

to be rated at the top of the page, a large utility scale with a movable pointer on which to 

make ratings (the movable pointer location originated at 1), and several summary tables that 

recorded information about individual raters’ ongoing ratings. Three distinct types of ratings 

were elicited, and the Web interface varied for each type (the Web tool prototype can be 

accessed at http://web3.rand.org/equity/).
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The 1st interface version was designed to elicit ratings for each patient group (8 severities × 

4 comorbidities for depression, 9 severities × 2 comorbidities for asthma) to reflect that 

group’s average utility before any new treatment (BT). Figure 2 shows the Web screen to 

elicit the BT rating for patients with acute mild depression and no comorbidity. The 

summary and rating information at the bottom half of the screen is blank at this stage 

because this is the 1st depression rating. As experts proceeded through the rating task, the 

summary and rating information was calculated and inserted into these tables on the screen. 

This procedure was adopted based on feedback from pilot studies and was intended to 

facilitate rater consistency.

The 2nd version was designed to elicit natural history ratings for each patient group (NH). 

These ratings were intended to reflect the natural course of the disease in terms of each 

group’s average utility value in the event that no new treatment was initiated after 1 mo for 

patients with asthma and 3 mo for depression patients. The interface for this was similar to 

that depicted in Figure 2, except that the experts’ average BT values for each patient group 

from the previous exercise were indicated on the rating scales with a pointer.

A final version was designed to elicit ratings for each patient group-treatment pattern 

combination to reflect that group’s average utility after receiving the indicated treatment 

(AT; 1 mo after treatment initiation for asthma and 3 mo after treatment initiation for 

depression). An example AT rating elicitation screen for individuals with acute mild 

depression receiving antidepressants is shown in Figure 3. Like the BT (Figure 2) and NH 

rating protocols, this screen provides information about the patient group and has a dynamic 

table in the bottom half of the screen that incorporates experts’ ratings as they proceed 

through the task (shaded cells in the table indicate ratings to be made). In addition to having 

the average BT value indicated on the rating scale (0.81 in Figure 3), the AT rating protocols 

also list the final NH rating for the patient group (0.90) and indicate the specific treatment to 

be rated.

Expert panelists and background materials.—We recruited 6 depression experts and 

7 asthma experts. Two panel chairs were selected from this group of 13 who had expertise in 

both conditions, and all experts were nationally recognized as experts in their field. Panelists 

included primary care physicians, specialty physicians, psychologists, and nurse 

practitioners/asthma education specialists.

Prior lessons from the literature35 and feedback from a series of pilot studies helped 

determine the necessary content and optimal presentation of written material for experts’ 

orientation and continued reference as they made their ratings. We provided experts with 

several written materials including key articles on the natural history of depression and 

asthma, key review articles and meta-analyses on treatment effectiveness, and a summary of 

the literature on patient characteristics that influence treatment response. In compiling this 

summary, we relied on data from randomized controlled trials wherever possible. We also 

provided experts with a brief description of the utility scale as a way of representing an 

individual’s degree of health-related quality of life. For this study, experts were told they 

would make their ratings on a 0 to 1 utility scale, with 0 representing death and 1 

representing the best possible health, and they were provided with a utility ruler that 
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indicated several patient-rated utilities gathered from the available literature11,36–38 to help 

anchor their ratings (see Figure 4). Feedback from experts during the panel discussion 

indicated that they referred to this ruler frequently as they made and discussed their ratings.

The rating task required that experts provide their estimate of the average utility of each 

specified patient group before and after treatment given a set of assumptions and definitions 

that were selected so that ratings would tend to reflect average states across the condition 

populations. Briefly, for both conditions, experts were instructed to consider as their 

reference group the national population of adult patients aged 18 to 55 y with the indicated 

characteristics and to assume that the treatments were approximately equally effective for all 

patients in each group. Experts were instructed to assume that for a given profile, the 

diagnosis was correct and the pharmacotherapy treatment was given in the appropriate 

dosages. For depression, they were asked to assume that the psychotherapy was either 

cognitive-behavioral therapy or interpersonal psychotherapy, was provided by a clinician in 

the usual practice, and was given once per week. (These 2 types of psychotherapy were 

chosen because they have demonstrated efficacy and effectiveness in multiple randomized 

controlled trials; although other psychological treatments may be useful in individual 

patients, evidence for their efficacy/effectiveness is lacking.) Experts were asked not to take 

the cost of the intervention into account when making their ratings and were instructed to 

assume usual compliance. With respect to the medical comorbidity for depression, panelists 

were told the following: A medical comorbidity is considered present if the individual 

presents with a chronic major medical diagnosis concurrent with or within the past year of 

the treatment episode, which would be expected to influence the person’s functioning and 

quality of life. Examples include diabetes, congestive heart failure, angina, cancer, AIDS, or 

arthritis. The experts were told to assume that usual treatment or referral is provided for the 

medical comorbidity.

Premeeting rating elicitation.—The series of steps to elicit premeeting ratings is 

depicted in Figure 1. Experts first rated the average utility before any new treatment (BT 

ratings) for each of the 8 depression and 9 asthma patient groups. As is clear from Table 3 

(columns 1 and 2), there was variation within 7 of the 9 asthma patient groups with respect 

to their pretreatment medications. However, the BT ratings were made for these patient 

groups as a whole according to the severity and control specification of the patient groups, 

regardless of prior medication. After these ratings were complete, the average BT rating 

(listed in Table 1) was calculated for each patient group and inserted into all subsequent 

rating protocols (i.e., NH and AT rating protocols) so that all experts were using a common 

reference point. Next, experts estimated the average utility for each depression patient group 

3 mo later, and for each asthma patient group 1 mo later, after no new treatment (NH ratings; 

NHi). As with the BT ratings, experts made the NH ratings for the 9 asthma patient groups 

regardless of prior medication. The experts then discussed these NHi ratings via phone to 

establish some degree of consensus. To facilitate the discussion, experts were provided with 

plots of results depicting the extent of their discrepancies and the general trend of their 

ratings as a group. Experts made a 2nd set of NH ratings (NHf ) for each patient group in 

their own specialty following the consensus discussion. The median of these within-
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specialty NHf ratings for each patient group (listed in Table 1) was calculated and inserted 

into the subsequent AT rating protocols.

The consensus discussion was important for 2 reasons. First, pilot work indicated that mon 

cognitive step in estimating the average treatment benefit. Thus, forming consensus on the 

average natural history of asthma over 1 mo and depression over 3 mo for various levels of 

illness severity could serve to reduce variability in the estimates of average treatment benefit. 

Second, in terms of the cost-effectiveness of treatments, treatment utility is traditionally 

valued against a no-treatment alternative (i.e., NH) to incorporate any changes over time that 

may occur regardless of treatment. Thus, this process helped to enhance the validity of the 

NH ratings for subsequent use.

At this point in the rating process, the BT and NHf ratings were considered finalized, and the 

remaining exercises (including the panel discussion meeting) focused on the AT ratings. The 

final set of premeeting ratings required experts to estimate the average utility of the various 

patient grouptreatment combinations 1 mo after initiating treatment for asthma and 3 mo 

after initiating treatment for depression (ATi ratings). Experts completed ATi ratings for all 

profiles within their specialty and for a selected subset (approximately 20%) of nonspecialty 

profiles. We collected the subset of cross-specialty ratings to provide a common reference 

between the 2 conditions and to promote the likelihood that experts were using the scale 

similarly in their ratings of both conditions.39

Expert panel meeting material preparation.—We prepared materials summarizing 

results of the premeeting treatment benefit estimates (ATi — BT) in table and chart formats 

to facilitate discussion during the expert panel meeting. One set of plots emphasized 

differences in estimates according to specialty among the subset of 22 depression and 18 

asthma profiles that were rated by all experts regardless of specialty. Other charts and tables 

provided results of the within-specialty estimates. Several tables allowed experts to get a 

general sense of the range of estimates and to see how they tended to rate relative to others, 

and charts emphasized selected profiles whose estimates were most discrepant.

Expert panel meeting and final ratings.—The expert panel meeting was conducted 

over 2 d. Experts spent the 1st morning discussing the asthma and depression profiles that 

were rated by all experts, focusing primarily on patterns of expert/nonexpert discrepancies in 

treatment benefit estimates (e.g., experts tended to estimate greater benefit than nonexperts). 

The discussion covered a variety of topics including, for example, clarifications about 

assumptions and definitions and findings from relevant literature. Next, the experts split into 

2 groups according to expertise to discuss the most discrepant within-expert estimates as 

well as the comorbidity effects. These discussions included, for example, consideration of 

assumptions, available literature, and personal experience to explain the reasoning behind 

the AT ratings that were made and the resultant treatment benefit estimates. During these 

discussions, experts also sought to agree on several general rules or benchmarks for the 

treatment benefit estimates (e.g., experts came to a consensus on benefit estimates for the 

most optimal treatment for each patient group). In the afternoon of the 2nd day, all experts 

reconvened, and the panel chairs summarized the main points of their group’s discussion, 

including decisions that were made and the reasoning for those decisions. Immediately 

Edelen et al. Page 9

Med Decis Making. Author manuscript; available in PMC 2019 June 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



following the expert panel discussions, experts made a new set of AT ratings (ATf). While 

making their final ratings, experts had access to whatever notes they had taken during the 

panel discussion but were not able to refer to their original ratings. These ATf ratings took 

approximately 60 min to complete.

Evaluation of final treatment benefit estimates.—The final treatment benefit 

estimates were calculated as the differences in the BT and ATf ratings. We examined these 

estimates for face validity and evaluated the extent of their variability. We generated basic 

descriptive statistics to gather information about the impact of the expert panel. We also 

constructed box plots of selected treatment benefit estimates before and after the panel 

discussion.

RESULTS

BT and NHf Ratings

Table 1 displays the average and range of BT and within-specialty NHf ratings that were 

elicited prior to the expert panel meeting. These tabulated average values were used to 

anchor the experts’ ATi and ATf ratings. Based on the distribution of the ratings, the mean 

was used for the central tendency of the BT ratings, whereas the median was chosen for the 

NHf ratings, which were fewer in number (specialists only) and slightly skewed by the 

presence of an outlier for both conditions. In general, BT and NHf data sets were nearly 

complete; however, 2 experts did not complete their BT ratings in time to be included in the 

average calculation that was incorporated into the NH and AT rating pages. The average BT 

ratings for depression ranged across the patient severity groups from 0.532 to 0.915, with 

chronic conditions rated consistently lower than their acute counterparts. These ratings 

correspond well with the 2 existing values that were available from the literature, a utility of 

0.63 for major depression and 0.89 for full remission from depression.36 For 6 of the 8 

depression patient groups, the expected change in utility based on the median NHf ratings 

over 3 mo with no new treatment was minimal. However, patients with acute moderate and 

acute severe depression were expected to improve somewhat over the 3-mo period.

For asthma, the average BT ratings ranged across the severity patient groups from 0.494 to 

0.894, with the more persistent and less well-controlled patient groups getting lower ratings. 

The 1 general utility value available from the literature (0.68)38 falls in the middle of this 

range. Based on the average NHf ratings, the extent of expected change over 1 mo with no 

new treatment was minimal for the mildest and well-controlled asthma conditions. Experts 

expected that patient groups with more persistent and less well-controlled asthma would get 

somewhat worse over the 1-mo period with no new treatment.

Final Treatment Benefit Ratings (ATf – BT)

Quality of the final ratings.—Tables 4 and 5 provide an abbreviated set of final 

treatment benefit estimates for depression and asthma, respectively. Characteristics of all 

rated depression and asthma profiles are listed in Appendices A and B, which can be found 

at http://mdm/sagepub.com/supplemental/ ). The appendices list each of the patient group-

treatment pattern profiles that were rated, the before and final after treatment ratings, and 
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estimated treatment benefit means and standard deviations. These estimates reflect within-

specialty ratings only; they do not incorporate cross-specialty ratings for the 40 profiles that 

were rated by all panelists regardless of expertise. The ATf ratings data set was nearly 

complete, with less than 1% missing; thus, the small amount of missing data was ignored in 

calculating treatment benefit estimates. For both conditions, the variability of the estimates 

was minimal. The average standard deviation for depression treatment benefit estimates was 

0.02 (range — 0.004–0.06) and for asthma was 0.03 (range = 0.01–0.06). In addition, the 

majority of the estimates had standard deviations of less than 0.05. For depression, 80% of 

the estimates’ standard deviations were < 0.025, 17% were between 0.025 and 0.05, and 

only 3% were > 0.05. For asthma, 31% of the estimates’ standard deviations were < 0.025, 

58% were between 0.025 and 0.05, and only 11% were >0.05.

Comparing estimates across conditions.—Two sets of descriptive analyses were 

conducted on the profiles rated by all experts regardless of expertise to evaluate the extent to 

which we could reasonably compare treatment benefit estimates (ATf — BT) across 

conditions. First, we calculated the mean difference between expert and nonexpert estimates 

before (using ATi-) and after (using ATf) the expert panel for each condition. These results, 

shown in Table 6, indicate that the average expert/nonexpert difference decreased 

substantially from the initial to final ratings for both depression (from 0.020 to –0.009) and 

asthma (from 0.058 to –0.022) estimates. We also generated box plots for each condition 

before and after the expert panel to display the amount of variability in the individual profile 

estimates according to the type of expertise. A convergence in expert/nonexpert estimates 

should result in less variability across expertise groups. As can be seen in Figures 5 and 6, 

this was the case for both depression and asthma estimates. Not only did the amount of 

variability across expertise groups decrease substantially, but the treatment benefit estimates 

(ATf – BT) for each individual profile also converged considerably for both expertise groups 

after the expert panel.

Impact of expert panel on treatment benefit estimates.—To examine the impact of 

the expert panel on experts’ estimates, we examined the difference between each expert’s 

mean treatment benefit estimate before (using ATi) and after (using ATf) the expert panel. 

Table 7 displays these results for depression, and Table 8 lists the asthma results (experts 7 

and 13, the panel chairs, were considered experts in both conditions and completed ratings 

for both conditions). For depression, 3 of the 7 experts’ average treatment benefit estimates 

increased and 4 decreased after the expert panel, resulting in a very small overall mean 

treatment benefit estimate change. In contrast, for asthma, the overall mean treatment benefit 

estimate was markedly lower after the expert panel as compared to before. Five of the 8 

asthma experts decreased their estimates, whereas only 3 experts’ estimates increased.

Comorbidity effects.—Comorbidity effects were calculated as the change in the average 

treatment benefit estimate for each profile when the comorbidity was added (i.e., estimate2 – 

estimate1 where estimate2 corresponds to the profile with the comorbidity and estimatei 

without). Smoking comorbidity was evaluated for asthma, and for depression, 3 

comorbidities were evaluated: alcohol dependence (AD), medical (MED), and combination 

alcohol dependence and medical (AD + MED). We calculated the mean comorbidity effects 
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across profiles to represent the estimated comorbidity impacts. The impact of the medical 

comorbidity was near zero X[s] = − 0.004[0 . 02]). However, the other 3 comorbidities were 

estimated to have a small and similar negative impact on treatment benefit: X(s) for smoking 

= –0.04 (0.03), alcohol dependence = –0.03 (0.04), and combination alcohol dependence and 

medical = –0.04 (0.03). Although there was some variability in these comorbidity effects 

according to profile, we were unable to discern any clear patterns in this variability.

DISCUSSION

This study used expert panel methodology to obtain numerical estimates of treatment benefit 

for 2 distinct health conditions that can be interpreted similarly on a utility scale. We were 

not able to directly validate the ratings in this study by comparing them with utility ratings 

using other methods, as the available literature that provides assessment of utility of specific 

major depression and asthma treatments using any rating method is so limited. However, the 

final estimates possess adequate face validity (i.e., the relative magnitude of benefit ratings 

is ordered as we would expect from the clinical literature) and minimal variability among 

expert raters. The low variability of the estimates reported in this study implies a high degree 

of consensus, which is the 1st step in establishing validity.

Although it is not possible to prove the assumption that the treatment benefit estimates for 

the 2 health conditions can be compared directly (i.e., that they are on the same scale), 

several aspects of the study design and results provide strong support for this assumption. 

First, a significant portion of the expert panel discussions involved the entire group of 

experts. In these discussions, experts shared their thoughts and impressions about the utility 

scale and how they used it, as well as their interpretations of the assumptions and definitions 

for the task and their incorporation of knowledge from the literature and their own 

experience. In addition, both expert groups reported back to the larger group with a 

summary of the decisions they made in their individual meetings. The likelihood that all 

experts were using the same scale was surely increased by the extensive communication 

across expertise during the 2-d expert panel meeting.

A 2nd aspect of our study design was the presence of 2 members of the expert panel with 

expertise in both conditions, which allowed us to include their ratings in calculating the 

mean estimates for all profiles. Comparison of these dual experts’ average asthma and 

depression treatment benefit estimates (across all patient groups) with those based on the 1-

domain experts’ ratings revealed that the pattern of ratings was similar: In all cases, the 

average asthma benefit was slightly larger than the average depression estimate (difference 

of 0.02 for 1-domain experts’ ratings, and 0.04 and 0.02 for the dual-experts’ ratings). This 

similarity in rating patterns lends support to the assertion that the entire set of judgments is 

on the same scale.

A final aspect of our study design that can bolster this assertion is that the 1-domain experts 

rated a subset of profiles from the condition outside their specialty. Although these 

nonspecialty ratings were not incorporated into the final mean values, analyses showed 

substantial convergence in ratings across expertise after the expert panel, indicating a 

common understanding and use of the scale by all experts. Although it may be difficult to 
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include experts with cross-condition expertise in future applications of this approach, it is 

straightforward to replicate the elements of cross-calibration and combined group 

discussions to establish some basis for comparability across conditions.

Demonstrating the validity of utility estimates for any method is challenging, given the 

absence of a gold standard. However, the finding that participation in the expert panel’s 

process of repeated judgments, feedback, and deliberations had considerable impact on 

experts’ AT ratings does provide preliminary support for the validity of the final treatment 

benefit estimates. Individual experts adjusted their AT ratings either up or down to reflect 

decisions made by the group informed by the evidence from the literature as interpreted by 

the other experts on the panel and with reference to Figure 3‘s standard for the use of the 

scale.

The findings regarding comorbidity effects are not conclusive. To reduce burden, the study 

design included a small random subset of profiles to be rated with and without comorbidities 

with the hope that the estimated impact of comorbidity would be fairly constant across 

treatments and patient groups. Unfortunately, analyses suggested that the comorbidity 

impacts were not constant. Although there were no clearly discernable patterns in the data, 

the experts did discuss and agree on some general rules for estimating these effects during 

the expert panel meeting. It may be possible to create rough estimates of the comorbidity 

effects for all profiles based on the content of these discussions to get a more complete 

picture, but such extrapolated estimates would have to be used cautiously.

One of the limitations to this approach is that there is no agreed-upon gold standard for 

utility ratings; thus, it is difficult to directly assess the external validity of these results. 

However, the approach used in this study has many advantages: It allows for the estimation 

of treatment benefit across a wide range of severity and for numerous common treatment 

patterns, the main elements of the approach are well-established (expert judgment and the 

RAND appropriateness method), and the approach used the clinical literature to inform 

decisions to the extent that relevant evidence was available. In addition, the utility ratings 

obtained from the experts were comparable to the few values available in the literature that 

were elicited directly from patients. In the absence of a gold standard, these aspects of the 

study design and results provide some evidence of external validity.

This study demonstrates that valid and comparable ratings of treatment benefit for distinct 

health conditions can be obtained from experts using the expert panel methodology. The 

replicability of such methods is an important question that has not yet been addressed. It is 

not unreasonable to expect that with similar levels of expertise on the panel and given the 

procedures and the review of the evidence base, the results would be similar, but this 

hypothesis should be explicitly tested as a next step in extending these methods. It is 

important that any such replications employ Web-based elicitation protocols with an 

interface similar to that used in this study (including updated summary information).

There are at least 3 additional directions for future research. The 1st involves conducting 

similar studies to obtain treatment benefit estimates for other health conditions as well as for 

children and adolescents. The 2nd takes the next step in using the treatment benefit estimates 
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to evaluate the quality of usual care for major depression and asthma by applying benefit 

estimates to patterns of care observed in medical records and comparing benefit with costs. 

Members of our study team have already conducted analyses that apply depression treatment 

benefit estimates derived from these expert ratings (ATf – NHf) to treatment episode costs 

from claims data and report cost/health value ratios for common depression treatments.34 By 

having information on the value as well as costs of routine practice and best practice, we 

hope to be able to identify ways in which quality improvement efforts could have the most 

impact for a given cost. A 3rd direction of future research pertains to the expert panel 

approach itself; if the expert panel methodology is to be widely adopted for use in producing 

treatment benefit estimates, it would be important to conduct research on the validity of the 

expert panel method. For example, a validity study could apply this methodology to a topic 

on which there has already been a major cost-effectiveness analysis done (or is about to be 

done, so that the expert panel members are not already familiar with the results). Under 

these conditions, one could determine whether the competing methods are consistent and/or 

complementary. Similarly, it would also be interesting to study whether the validity of expert 

panel utility assessments can be improved with different rating approaches or informational 

inputs.
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Figure 1. 
Flow chart of expert rating exercises and discussions.
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Figure 2. 
Screen for before-treatment depression ratings.
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Figure 3. 
Screen for after-treatment depression ratings.
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Figure 4. 
Utility ruler provided to experts. HRQOL = health-related quality of life.
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Figure 5. 
Depression profiles rated by all experts: treatment benefit estimates before (ATi – BT) and 

after (ATf – BT) panel discussion by expertis.
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Figure 6. 
Asthma profiles rated by all experts: treatment benefit estimates before (ATi – BT) and after 

(ATf – BT) panel discussion by expertise.
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