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Abstract

Objective—To investigate optimal functioning of using frequency versus agreement rating scales

in two subdomains of the newly developed Work Disability Functional Assessment Battery (WD-

FAB): the Mood & Emotions and Behavioral Control scales.

Study Design and Setting—A psychometric study comparing rating scale performance

embedded in a cross-sectional survey used for developing a new instrument to measure behavioral

health functioning among adults applying for disability benefits in the United States.

Results—Within the sample of 1017 respondents, the range of response category endorsement

was similar for both frequency and agreement item types for both scales. There were fewer

missing values in the frequency items than the agreement items. Both frequency and agreement

items showed acceptable reliability. The frequency items demonstrated optimal effectiveness

around the mean ± 1–2 SD score range; the agreement items performed better at the extreme score

ranges.

Conclusion—Findings suggest an optimal response format requires a mix of both agreement-

based and frequency-based items. Frequency items perform better in the normal range of

responses, capturing specific behaviors, reactions, or situations that may elicit a specific response.

Agreement items do better for those who scores are more extreme and capture subjective content

related to general attitudes, behaviors, or feelings of work-related behavioral health functioning.
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1. Introduction

Developing Patient-Reported Outcome (PRO) assessments involves several steps that will

ultimately determine the tests’ overall performance. One of the critical early steps to

consider is item structure.[1] Aspects of item structure include the timeframe, content, and

rating scale options. The choice of rating scales has been extensively studied in

psychological and educational testing.[1, 2] Despite recent advances in measurement

development, debate remains as to the optimal item format. Within a given sample, a rating

scale may be interpreted by respondents in different ways, resulting in variation in the

response elicited. [1] This is especially true in the context of measuring health status

attributes, which are often subjective.

This study compared the performance of the Mood & Emotions and Behavioral Control

scales of the Work Disability Functional Assessment Battery (WD-FAB), which was

developed for use by the Social Security Administration (SSA) to assess work related

functioning in its 3 million yearly disability applicants.[3–5] The WD-FAB instrument

measures work-related behavioral health functioning in four scales: Mood & Emotions, Self-

Efficacy, Social Interactions, and Behavioral Control. A detailed report of the initial

psychometric properties of these scales has been reported elsewhere.[3–5] The Mood &

Emotions and Behavioral Control scales are composed of items that include either frequency

or agreement response categories. The agreement items use a 4-point rating scale ranging

from Strongly Disagree to Strongly Agree and typically reflect a general tendency of

behavior, attitude, or feeling.[6] Since severity of mental conditions often fluctuates over

time, the agreement rating scale allows respondents to reflect on their typical functioning,

rather than referencing a specific time frame. The frequency items utilize a 5-point rating

scale ranging from Never to Always. The items included in the frequency scale originate

from the Patient Reported Outcomes Measurement Instrument System (PROMIS) and

Quality of Life Outcomes in Neurological Disorders (Neuro-Qol).[7–10]

The goal of this paper was to examine the extent to which the agreement-based rating scales

differ in the information about respondents’ Mood & Emotions and Behavioral Control they

elicit, when compared with the frequency-based rating scale for the same item content in

order to optimize the effectiveness of the WD-BH instrument.

2. Participants and methods

The study included a sample of SSA claimants applying for disability benefits (SSDI/SSI)

who were 21 years of age or older, able to speak, read, and understand English, and had

recently filed for disability benefits due to a mental health related condition. SSA claimants

were stratified by both SSA region and urban/rural location, and then randomly selected for

participation. Data were collected on a 165-item instrument by either phone or the internet.
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Details of the development of the WD-FAB behavioral health instrument, which in previous

studies met assumptions of local dependence and unidimensionalty for all scales, using the

standards for item fit testing according the p <0.01 of S-X2 criteria. A detailed report of the

development and psychometrics of the WD-FAB have been described elsewhere.[3–5]

Ethics approval was obtained from the university institutional review board.

In the administration of the the Mood & Emotions and Behavioral Control scales, both

frequency and agreement response format items for the same item content were

administered to respondents. For example, the following two items were fielded to all

subjects: (1) “In the past 7 days, many situations made me worry [Never, Rarely,

Sometimes, Often, Always]” and (2) “Please specify your level of agreement: Many

situations make me worry [Strongly agree, Agree, Strongly disagree, Disagree, I don’t

know].”

IRT measurement models can be used examine the associations between individuals’

response to a series of items designed to measure a specific outcome domain. Using IRT

modeling techniques, data analysis focused on determining if using the agreement rating

scale rather than the frequency rating scale affected the psychometrics of the scales. To

perform this comparison, we first looked at the item category response frequencies and

percentage missing for each response category. Missing responses included true missing for

the frequency response items (item skipped/not answered) and for the agreement response

items also included endorsement of “I don’t know” responses.” To assess reliability we

applied a graded response model (GRM) to the frequency and agreement items within each

scale. We also estimated the group reliability for “Frequency” and “Agree” items, which

defined as 1/[1 + EΘ (1/information)]. The EΘ ( ) means the expected value was calculated

based on the assumption that the latent trait followed a standard normal distribution.[12] The

item fit was examined by s-x2 using IRTFIT [11] with p-value less than 0.01 indicating a

misfit. Item parameter estimates were calculated using IRTPRO.[13]

Based on the estimated item parameters, we calculated the information function curves of

“Frequency” items and “Agree” items for each scale. Plots of item information were created

to examine how much information a specific item contributes to discriminating various

ability levels along the scale’s score range.[14] Item information curves are typically bell-

shaped with highly discriminating items reflecting high information functions typically over

a narrow range with poorly discriminating items providing less information often covering a

wider score range.[15] The test information function was constructed by summing the

information functions across all of the items used in the scale.[14, 16, 17]

3. Results

The study sample included 1,015 claimants: 56% female, 61% white, average age of 44 +/−

11 years, see Table 1 for details. There were 5 items in Behavioral Control scale with

corresponding “Agree” and “Frequency” item and 10 items in the Mood & Emotions scale

with corresponding “Agree” and “Frequency” structures. The range of the item response

category endorsement was similar across the item formats for both scales. For missing

values in the Behavioral Control scale, the “Frequency” item average percentage of missing
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(0.04%, range: 0%~0.1%) was smaller than that in “Agree” item (2.27%, range

1.38%~3.15%). Similarly in the Mood & Emotions scale, the “Frequency” items’ average

percentage of missing (0%, range: 0%~0.3%) was smaller than that in “Agree” item (1.78%,

range: 0.79%~4.04%).

Results for the GRM had no p-value less than 0.01 based on S-x2 statistics, indicating all

items fit the model. The reliability of the “Frequency” items in the Behavioral Control scale

was 0.76 and 0.73 for the “Agree” items. The reliability of “Frequency” items in the Mood

& Emotions scale was 0.91 and 0.84 for “Agree” items. The test information function plots

illustrate differences in the item performance in both scales. The Behavioral Control scale

“Frequency” items provided more information compared to the “Agree” items at the range

between 1 standard deviation (SD) above the mean and 3 SDs below the mean, whereas the

“Agree” items performed better at 1 SD above the mean and higher (Fig. 1). In the Mood &

Emotions scale (Fig. 2), the “Frequency” items performed better than “Agree” items at range

between 2 SDs above and below the mean, but the “Agree” items worked better at 2 SDs

above the mean and higher.

4. Discussion

This study offered a unique opportunity to explicitly examine potential implications of

utilizing a frequency versus an agreement item format for eliciting information about

behavioral health functioning. To optimize scale performance in the Behavioral Control and

Mood & Emotions subdomains of the WD-FAB instrument, we examined rating scale

psychometrics using existing frequency-based response options versus an agreement scale

version of the same items. Results revealed that the reliability of the frequency items was

marginally higher than that of the agreement items, while the test information function plots

illustrated systematic differences in how the frequency and agreement items performed at

various places along the possible score distribution for both the scales.

The test function based on the frequency items tended to demonstrate optimal effectiveness

around the mean +/− 1–2 SD for both scales. In contrast, the agreement item test function

performed better +2 SD above the mean for the Behavioral Control scale and +3 SD above

the mean for the Mood & Emotions scale. Assuming the majority of the population will be

within plus or minus 2 SD of the mean, our results indicated that the frequency items will

typically perform better for the majority of the population. However, this finding also means

that for the unique individuals who are functioning at the extreme lower and higher ends of

the distribution, the agreement options may be the optimal choice. Similar methodological

work has been published in the area of psychological testing and educational settings, but

such analysis is sparse in the area of self-reported health outcomes assessment.[1, 2, 6]

Some limitations should be noted. Although the item response scale effectiveness could be

isolated and analyzed in this study, isolating the potential differences due to the timeframe

variation of the items was not performed. This type of evaluation would require a third item

that differed based on timeframe alone, with all else being equal. Such a study is beyond the

scope of this project.
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5. Conclusion

This study supported the notion that differences in item structure may have important effects

on a test psychometric performance. When developing a new assessment tool, balancing

item content coverage with item structure becomes an important factor to consider. Future

work examining the optimal mix of frequency and agreement items should be conducted.

The final WD-FAB behavioral health scales included both frequency-based and agreement-

based items in an effort to balance a goal of optimizing the scale performance, and achieve

breadth of content coverage.
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What is new?

• Assessing rating scale performance has a long history in traditional educational

test theory. However, research is still required in the public health setting. This

study was unique in that we assessed rating scale performance, comparing

agreement and frequency scales, in a critical new self-report measure of work

related behavioral health functioning to be used by the Social Security

Administration.

• This study supported the notion that choosing an optimal response format

requires a mix of both agreement and frequency based items. Frequency based

items performed better in the normal range of responses and captured

information about specific behaviors, reactions, or situations that may elicit a

specific response. The agreement items did better for those whose scores were

more extreme and captured more subjective content related to general attitudes,

behaviors, or feelings of work-related behavioral health functioning.

• These findings have implications for researchers who are interested in

developing or improving existing self-report measures and give insight into

ways to optimize rating scale effectiveness in measuring health-related

outcomes such as work related behavioral health.
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Fig. 1.
Test Information function comparison between “FREQUENCY” and corresponding

“AGREE” items in Behavioral Control scale
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Fig. 2.
Test Information function comparison between “FREQUENCY” and corresponding

“AGREE” items in Mood & Emotions Scale
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Table 1

Background Characteristics of the Sample (N=1015)

Variable Mean ± SD or n (%)

Age* 43.76 ± 11.09

Gender**

 Female 571 (56.26)

 Male 444 (43.74)

Race

 White 617 (60.79)

 Black/African American 266 (26.21)

 Other 111 (10.94)

 missing 21 (2.07)

Age* (N=991)

Gender (N=998)
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