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Abstract

Many burn survivors experience social challenges throughout their recovery. Measuring the social 

impact of a burn injury is important to identify opportunities for interventions. The aim of this 

study is to develop a pool of items addressing the social impact of burn injuries in adults to 

create a self-reported computerized adaptive test based on item response theory. The authors 

conducted a comprehensive literature review to identify preexisting items in other self-reported 

measures and used data from focus groups to create new items. The authors classified items 

using a guiding conceptual framework on social participation. The authors conducted cognitive 

interviews with burn survivors to assess clarity and interpretation of each item. The authors 

evaluated an initial pool of 276 items with burn survivors and reduced this to 192 items after 

cognitive evaluation by experts and burn survivors. The items represent seven domains from the 

guiding conceptual model: work, recreation and leisure, relating to strangers, romantic, sexual, 

family, and informal relationships. Additional item content that crossed domains included using 

self-comfort and others’ comfort with clothing, telling one’s story, and sense of purpose. This 

study was designed to develop a large item pool based on a strong conceptual framework using 

grounded theory analysis with focus groups of burn survivors and their caregivers. The 192 items 

represent 7 domains and reflect the unique experience of burn survivors within these important 
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areas of social participation. This work will lead to developing the Life Impact Burn Recovery 

Evaluation profile, a self-reported outcome measure.

With the steady increase in survival rates after a burn injury, survivors have reported 

experiencing difficulties in returning to work, maintaining their personal relationships, and 

continuing activities that are important to them.1-5 These challenges may be greater for 

those with burns to critical areas that include face, hand, feet, or genitals. With more burn 

survivors living and returning to their communities, social, and professional lives, there is a 

need for patient-reported outcome (PRO) measures that capture the increasingly important 

social areas of recovery.

Existing burn-specific questionnaires primarily focus on physical and not social outcomes. 

Although the Burn Outcome Questionnaires do contain dimensions of social function, 

family, and work reintegration, they are tailored to pediatric and young adult populations.6 

Burn care is oriented toward survivors’ recovery and return to their communities. Current 

measures are lacking the breadth and depth that are required to track burn survivor’s 

progress for these important life areas. Previous work has focused on developing a 

conceptual framework for building an instrument that measures the social impact of burn 

injuries.7 The World Health Organization’s International Classification of Functioning, 

Disability and Health provides the conceptual grounding for a content model that focuses on 

two main concepts: societal role and personal relationships, which includes the subdomains 

of work, recreation, and leisure, relating to strangers, romantic relationships, sexual 

relationships, family, and informal relationships.

This article reports on the development of survey questions (what we call “items”) we 

employed for a new PRO instrument that measures the social impact of burn injuries. 

We developed this pool of items with the goal of building a PRO, the Life Impact Burn 

Recovery Evaluation (LIBRE Profile), to measure social functioning throughout a burn 

survivor’s recovery.

METHODS

We conducted a structured literature review to collect items from existing generic, burn-

specific, and other condition-specific PRO measures published in English. New items were 

written based on input from focus groups, and all items were refined through cognitive 

testing.

The LIBRE Profile employs a methodology called item response theory (IRT), where each 

item is ordered in a hierarchy along a unidimensional construct. Computerized adaptive 

testing (CAT) is a method of administering IRT-based instruments. For a broad concept 

such as social impact of burns, there are a large number of areas that need to be measured 

to capture the breadth of issues, and there is a wide range of possible items within each 

particular area. Therefore, a primary goal of item development is generating a large item 

pool that reflects the breadth and depth of concepts that we wish to capture. To administer 

the LIBRE Profile in a feasible way, we will employ a technique called CAT where a 

computer algorithm selects each subsequent question based on how a respondent answers 
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previous questions. The CAT approach allows for the skipping of items irrelevant to a 

person’s ability or status, which minimizes the burden of administration without sacrificing 

measurement precision.

We identified 19 PRO measures as part of the literature review (methods of literature review 

described in the study by Marino et al7). Items from those measures were first binned 

by two reviewers, who were selected based on their experience conducting the literature 

review and developing the conceptual framework. Binning refers to a rigorous process 

for categorizing items into domains on the basis of a latent construct. When there was 

disagreement between the reviewers, several burn injury content experts were consulted 

about inclusion.8 Six content experts were provided with the study’s conceptual framework, 

the list of agreed upon items, and the items where there was disagreement about relevancy 

or mapping to the conceptual framework. In addition, we conducted four focus groups with 

burn clinical experts and survivors, which were transcribed and coded using grounded theory 

methodology.9,10 This approach has been recommended as a best practice to ensure that 

items are developed with rigorous methods and used to ultimately arrive at a final pool of 

items that are accurate, are exhaustive, and have content and face validity.11,12

We winnowed down the items based on the refining of the content models to ensure that 

the item pool was representative of the areas discussed by burn survivors and clinicians. The 

same two independent reviewers winnowed the items by flagging those that were irrelevant, 

repetitive, or in need of revision. Those that required revisions were brought to the larger 

research team along with a list of content areas and themes noted in the focus groups for 

which there were no items. When there were no suitable legacy items for content identified 

in the framework as important to social participation of burn survivors, new items were 

written. Whenever possible, the language of the burn survivors and clinicians were used in 

the item wording to maximize fidelity to the original concept conveyed.

The preliminary list of items was then cognitively evaluated with burn survivors by 

conducting debriefings to assess the clarity and the consistent interpretation of each item.13 

Item pools were divided into modules of 15 to 25 items based on content areas. Each 

burn survivor provided feedback on two to three modules. Each item was reviewed by 

two to three different burn survivors to facilitate item revision when disagreements in the 

feedback from the burn survivors arose.13 For these cognitive evaluation interviews, targeted 

verbal probes were used, including asking participants to rephrase the items in their own 

words, pointing out any words that were confusing or hard to understand, and providing the 

investigators with feedback on the item stems and response scales. A nonrandom sample of 

23 participants was recruited from a regional support group of burn survivors and clinical 

database of burn survivors interested in participating in research. Snowball sampling was 

also used to reach the target sample size. Those who participated in the focus groups were 

not eligible to participate in cognitive evaluation of the items. After the cognitive interview 

process, the research group examined the feedback, revised items, and then gave the revised 

item pool to content experts for final review.
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RESULTS

The literature review yielded 19 measures with a total of 530 items14-32 (Table 1). After 

binning, winnowing, and writing new items, there were 253 items that were cognitively 

evaluated. The final item pool after cognitive testing was 192 items (Figure 1). Of these 192 

measures, 100 were originally written for the LIBRE Profile and were unique to this item 

pool, 88 items came from other legacy measures but were either altered to reflect a specific 

issue discussed by a burn survivor or changed for clarity based on the feedback in cognitive 

interviews. Only four items were retained from previously used measures in their original 

form.

Some themes emerged from the focus groups that were not anticipated in the study’s 

conceptual framework: “self-comfort and others’ comfort with clothing,” “telling one’s 

story,” and “sense of purpose.” Because these themes were pervasive in the focus groups, 

they were used to create items (Table 2). Burn survivors talked about clothing as a way to 

cover up their burns, as landmarks of progress in their comfort with other people seeing their 

burns, and as something that people in their lives often had strong opinions about. One burn 

survivor commented that “My burn is so recent that I’ve loved this hard, long winter because 

I’m all covered up. And I’m dreading the warm weather when I go to short sleeves and short 

skirts. I don’t know how I’m going to feel, never mind thinking about how people around 

me will feel.” The same participant further stated that “My two sons are the ones that put 

the fire out when I was burning and they don’t like to see anything…So that’s why I like to 

cover them up with capris that cover most of them. And I always have -quarter-length sleeve 

because I have–like, my arm goes in and there’s nothing that–… And my husband does it, 

too. So I can’t visibly go out and look like that, because it throws things back at them.” 

Several burn survivors discussed how they used clothing as a way of covering up their burns 

to avoid stares from strangers, and then a gradual process of becoming comfortable with 

others seeing their burns corresponded with gradually changing their clothing.

The theme of “telling one’s story” incorporates the notion that many burn survivors had 

varying levels of comfort with sharing their burn experience with strangers, people at work, 

or talking about their experience with those close to them. The importance of this theme 

was not that constant full disclosure is a signal of recovery, but rather about each survivor 

finding a way to talk about experiences in the ways that are most comfortable for him or 

her: “When you reach towards acceptance, like myself, I tell a story… I just share one, quick 

story. Somehow it came up in a conversation with this client I’d known for 20 years, ‘I’m 

doing some work in [hospital]. And I volunteer at the burn unit.’ ‘Oh, well, how did you get 

involved with that?’ ‘Well, I was in a house fire…’” Items related to this theme were written 

for relating with strangers, family, and informal relationships domains.

Many burn survivors talked about how their experience of both their burn and their recovery 

and rehabilitation has helped them gain greater insights and purpose in life. This took many 

forms such as new perspectives on relationships, new vocational callings, and particularly 

in becoming a part of a burn survivor community and helping others in similar situations. 

“Long run I think I’m much more empathic person. And I think when other people I know 
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are going through things that are really hard, they’re a bit more comfortable going to me 

because they think, because I’ve been through something analogous.”

Twenty-three burn survivors participated in the cognitive interviews, 13 men and 10 women. 

The TBSA burned for the sample ranged from 1 to 94% with an average of 28.3%, and the 

time since burn injury ranged from 3 months to 38 years, with an average of 9.3 years.34 

The average age was close to 50 years, the majority of participants were white, and six of 

the participants had a high school diploma or less (Table 3). Table 4 gives selected examples 

of original items and how they were refined based on the quotations from the burn survivors 

in focus groups and feedback from cognitive testing. All items were written at an average 

sixth grade reading level or lower and assessed using the Lexile Analyzer (https://lexile.com/

analyzer/). Items are both “positive” and “negative” phrased and theoretically represent a 

continuum of “difficulty” or “functioning” rather than solely an average level. The item pool 

contains questions and statements with three different response categories: “strongly agree, 

agree, neither agree nor disagree, disagree, strongly disagree, not applicable”; “never, almost 

never, sometimes, often, always”; and “not at all, a little bit, some-what, quite a bit, very 

much.”

The distribution of the final 192 items is representative of all of the domains of the 

conceptual framework7 as presented in Table 5. There are several features assessed for 

each domain with at least three items. Work and employment items involve physical and 

emotional content related to finding, maintaining, and advancing in a job, as well as 

interpersonal interactions with coworkers and supervisors. Recreation and leisure items 

ask questions about a person’s ability to engage in and satisfaction with activities such as 

running errands, sports, hobbies, and general community events. For relating with strangers, 

the items ask about particular interactions with strangers, comfort level in public situations, 

and general behaviors regarding interacting with strangers. Family and friend items focus 

on the amount of support one gets from others, the comfort level in the relationships, 

and activities one does with family and friends. Questions about romantic relationships 

are asked specific to an individual partner and cover content involving emotional and 

physical attractions, communication, and support. Sexual relationship items involve desire 

and interest toward sex, satisfaction with sexual activity, sexual confidence, and sexual 

intimacy. The items in both the romantic and sexual relationship domains are written in 

gender neutral terms to be universal regardless of sexual orientation.

DISCUSSION

We applied a conceptual framework to guide the identification and development of a large 

pool of items that address in depth on the social areas of life affected by a burn injury. The 

resulting 192 items represent a continuum of functioning across the subdomains of work and 

employment, recreation and leisure, relating with strangers, and romantic, sexual, family, 

and informal relationships.

The grounded theory approach that we used in this work provides significant advantages 

over other approaches to questionnaire development. When using grounded theory 

methodology, the data are the foundation for theory building: in this case, the conceptual 
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framework and item generation. By keeping the LIBRE Profile items directly linked to 

the data—the transcripts from the focus groups—they are directly rooted in burn-specific 

issues as identified by survivors and caregivers who work with them. Given that the ultimate 

purpose of developing this pool of items was to use in an IRT-based instrument, this 

methodology enabled us to obtain a large number of items reflective of the range of 

domains and the range of experiences expressed by burn survivors within each domain. 

Although other approaches such as literature review only or phenomenology may be more 

suited to other purposes, grounded theory allows investigators to work without preconceived 

hypotheses about topics and items to include. This methodology allows the content areas and 

language for items to emerge from the data, thereby enhancing content validity.

Given the grounded theory approach, the resulting LIBRE item pool that was generated is 

different from the item pool in other measures currently used. Although the domains in 

which the items are grouped may have some overlap with other burn-specific and generic 

measures used in the burn survivor population, the actual item content within them is quite 

unique. For example, the patient-reported outcomes measurement information system social 

roles and social discretionary activities scales ask about the satisfaction with ability to do 

leisure activities, but do not capture the multitude of unique ways a burn survivor may 

engage in leisure activities and challenges that he or she may face. In our recreation and 

leisure domain, by comparison, items specifically mention issues such as fatigue, concerns 

about appearance, and the reported therapeutic value of the activities, exemplified by items 

such as “I tire easily when doing things for fun.” and “I do things I enjoy, even if I have to 

do them differently.” Similarly, other generic outcome instruments35 may have items about 

interpersonal relations, but they fail to capture the burn-specific issues uncovered in our 

focus groups such as “My family is over protective of me,” and “I feel that my partner 

accepts how I look,” and “My friends have helped me get out of the house.” The LIBRE 

set of items is also more comprehensive than the burn-specific questionnaires currently 

being used. For example, the young adult burn outcome questionnaire asks several sexual 

questions; but the LIBRE item pool goes beyond the mechanical aspects of sex and also 

contains items such as “My burns affect my confidence as a sexual partner.”

Several limitations of the approach and findings in this article should be noted. First, 

because of the use of a locally based nonrandom sample, there may be differences in the 

interpretation and perceived applicability and relevance of the items to burn survivors in 

other geographic areas. Similarly, the cognitive interviewing participants were almost all 

white, and there may be race or ethnicity differences in interpretation not observed in this 

sample. Finally, the sample contained six burn survivors with a high school diploma or less, 

and the sample as a whole was fairly educated. Although the items were all written to be at 

an average of a sixth grade reading level, there may be issues in interpretation and clarity 

in participants with lower educational achievement. The further work currently underway 

to develop a final measure involves administering these items to a large sample of burn 

survivors from across North America.

The large item pool that emerged from this development work serves as the foundation 

for building a new quantitative PRO instrument, the LIBRE Profile. All items will 

be administered to a large sample of burn survivors and analyzed to assess the 
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unidimensionality of the hypothesized constructs using advanced psychometric approaches 

included in the framework and to calibrate the items into quantitative scales.36-38 Future 

empirical studies will include psychometric analyses based on factor analysis and IRT to 

validate the created scales to be administered as a CAT. The LIBRE Profile instrument could 

be used to develop trajectories of social impact and recovery after major burn injuries, which 

can help demonstrate the effect of different rehabilitation and social-based intervention 

programs over time.
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Figure 1. 
Item identification, development, and revision process.
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Table 1.

Identified questionnaires included in the literature review

Measure

Candidate
Items

Identified

Young Adults Burn Outcomes Questionnaire6 22

The Burn Specific Health Scale21 14

Sexuality After Burn Injury Questionnaire17 31

The Female Sexual Function Index19 19

The International Index of Erectile Function20 15

Intimate Bond Measure29 12

Dyadic Adjustment Scale18 32

Fear of Intimacy Scale30 35

Rejection Sensitivity Questionnaire27 18

Differential Loneliness Scale33 58

Index of Sexual Satisfaction22 25

Satisfaction With Appearance Scale16 13

Neuro-QOL25 115

PROMIS8 40

Perceived Stigmatization Questionnaire14 21

Social Comfort Questionnaire15 8

Body Image Quality of Life Inventory24 19

Coping With Burns Questionnaire28 33

Total 530

PROMIS, patient-reported outcomes measurement information system; QOL, quality of life.
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Table 3.

Cognitive interview participants: demographics

n 23

Gender

 Female 10

 Male 13

Age (yr) 24 to 71

Race

 White 22

 Other 1

Years since burn injury 3 mo to 38 yr

TBSA 1–94%

Education

 High school diploma or less 6

 Greater than high school 17
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