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Abstract

Introduction—The transition from early childhood to teen years (5–12) is a critical time of 

development, which can be made particularly challenging by a burn injury. Assessing post-burn 

recovery during these years is important for improving pediatric survivors’ development and 

health outcomes. Few validated burn-specific measures exist for this age group. The purpose of 

this study was to generate item pools that will be used to create a future computerized adaptive test 

(CAT) assessing post-burn recovery in school-aged children.

Methods—Item pool development was guided by the previously developed School-Aged Life 

Impact Burn Recovery Evaluation (SA-LIBRE5–12) Conceptual Framework. The item pool 

development process involved a systematic literature review, extraction of candidate items from 

existing legacy measures, iterative item review during expert consensus meetings, and parent 

cognitive interviews.
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Results—The iterative item review with experts consisted of six rounds. A total of 10 parent 

cognitive interviews were conducted. The three broad themes of concern were items that needed 1) 

clarification, needed context or were vague, 2) age dependence and relevance, and 3) word choice. 

The cognitive interviews indicated that survey instructions, recall period, item stem, and response 

choices were interpretable by respondents. Final item pool based on parental feedback consist of 

57, 81, and 60 items in Physical, Psychological, and Family and Social Functioning respectively.

Conclusion—Developed item pools (n=198) in three domains are consistent with the existing 

conceptual framework. The next step involves field-testing the item pool and calibration using 

item response theory to develop and validate the SA-LIBRE5–12 CAT Profile.
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Pediatric burn outcomes; burn injury; observer-reported outcomes measure; computerized adaptive 
test; LIBRE

Introduction

Observer-reported outcome measures provide clinicians and researchers with standard 

assessment tools for understanding patient experiences of burn injury and treatment. They 

are an integral part of measuring the long-term physical and psychosocial outcomes 

of pediatric patients that have experienced burn injuries.1 Observer-reported outcome 

measures allow health care professionals and researchers to understand, from the 

survivor’s perspective, the multidimensional and complex adversities that patients encounter 

during recovery.2–4Additionally, observer-reported outcome measures permit clinicians 

and researchers to compare a patient’s unique experience against patients with similar 

demographics who have the same condition.5 This not only highlights areas in which 

the child is excelling but also uncovers low-performing areas where interventions or 

tailored care plans might be beneficial. Although several existing legacy measures assess 

burn outcomes in children, such as the Shriners Hospitals for Children/American Burn 

Association Burn Outcomes Questionnaire for Children and Youth (BOQ5–18)6, the fixed 

format of these legacy instruments pose a number of challenges given their length and 

difficulties of administering in routine clinical practice. These challenges call for a shift 

from traditional observer-reported outcome measures to computerized adaptive test- (CAT-) 

based assessments.

Computerized adaptive tests use a computer algorithm and item response theory (IRT) to 

administer only the most relevant subset of items to respondents from a calibrated item 

bank, which improves measurement precision, patient engagement, and response burden 

compared to fixed-form instruments.7 Item banks are large sets of items (e.g., 40–60 items) 

that aim to assess the continuum of an underlying, unidimensional construct intended 

for assessment. Items within an item bank aim to capture the full range of patients’ 

symptom frequency/severity or patients’ functional ability. To develop item banks, item 

pools, or large sets of candidate items, must be developed based on a conceptual model 

identifying condition- and treatment-related outcomes of importance from patient/caregiver 

and clinician perspectives. The development of candidate items follows standard methods 

for instrument development3, consisting of reviews of existing instruments, patient/caregiver 
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concept elicitation interviews, patient/caregiver cognitive debriefing interviews, and expert 

clinician review of draft items. Once item pools are developed, they are calibrated using IRT 

psychometric analyses to form a final set of items that can be used to capture respondents’ 

symptom severity/function ability level on the underlying construct of interest. Prior to CAT 

development, researchers begin by creating the item pools in collaboration with clinical 

experts, burn survivors and their caregivers to ensure relevance to the target population.3,8

The School-Aged LIBRE5–12 item pool was created using the previously developed School-

Aged Life Impact Burn Recovery Evaluation (SA-LIBRE5–12) conceptual framework9. 

This framework was based on the World Health Organization’s International Classification 

for Functioning (WHO ICF-CY)10 and American Burn Association/Shriners Hospitals for 

Children Burn Outcomes Questionnaire (BOQ5–18)6. The primary aim of this paper is to 

report on the development of parent-reported item pools to assess burn outcomes in children 

ages 5 to 12 years old, guided by the three domains solidified in the previously established 

SA-LIBRE5–12 conceptual framework: Physical Functioning, Psychological Functioning, 

and Family and Social Functioning.9 To achieve this goal, item pools were developed and 

iteratively revised using clinician and parental feedback. The final item pools will then be 

administered, calibrated, and ultimately used to develop the SA-LIBRE5–12 CAT (Fig. 1).

Methods

The development process of SA-LIBRE5–12 CAT Profile consists of 10 steps (Fig 1). Steps 

1 through 3 consisted of developing the conceptual framework and are detailed elsewhere.9 

The current study focuses on steps 4 through 7, involving the development and refinement 

of item pools. This involved generating an initial item pool, qualitative item review, expert 

consensus meetings, cognitive interviews, and final item revisions.

Generating initial item pools and Qualitative item review

A systematic review previously conducted by our research team to identify literature on the 

impact of physical and psychosocial functioning on burn injuries guided the initial item pool 

generation (Appendix 1).11 The different instruments used to assess burn outcomes in the 

studies identified from the systematic review were further evaluated to capture the intended 

age group. That is, if the instrument was originally developed to assess outcomes in children 

5 to 12 years of age, the research team attempted to obtain the items within the instrument. 

Instruments that could not be obtained through public access were eliminated. Additionally, 

initial candidate items were culled using previously developed patient- and observer- 

reported outcome measures (e.g., Patient-Reported Outcomes Measurement Information 

System (PROMIS), National Institutes of Health (NIH) Toolbox and Quality of Life in 

Neurological Disorders (Neuro-QOL)).

Extracted items from each measure were entered into a data collection spreadsheet in Excel. 

The following information was collected for each measure, as available: instrument name, 

instrument description, age demographics, the total number of items within the instrument, 

instructions for completing the instrument, recall period, item stem, item body, response 

options, and domains assessed.
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Two research coordinators (KP and GG) binned and winnowed candidate items to remove 

duplicative and similar items and facilitate the iterative review process. Items were binned 

to assess similar content together and any doubts were discussed12. This process of binning 

was guided by the previously developed SA-LIBRE5–12 conceptual framework.9 Based on 

the subdomains, the research team ordered items along a continuum ranging from low to 

high levels of each construct. For example, items assessing “standing” and “walking” were 

assessed as items requiring low ability whereas “climbing” and “running” were assessed 

as items requiring high ability. This process ensured that items assessing different levels 

of ability and difficulty were captured appropriately for the age span included in this 

measurement for each of the 3 domains. Additionally, some measures included both self-

reported and observer-reported items. Only proxy-reported items, appropriate for the parent 

or guardian of the child, were retained. If an observer-reported item was not available, 

self-reported items were recrafted for this purpose. Additionally, items were removed if they 

were irrelevant to this age group or condition-specific to a non-burn condition (i.e. Asthma) 

and inappropriate.

Expert consensus meetings

Expert consensus meetings were comprised of research coordinators with expertise in 

psychology, neuroscience, pediatrics, and public health (KP, GG, CR, SR, and EK), a 

surgeon scientist (CMR), a child and adolescent psychiatrist (FJS) with many years of 

experience in pediatric burns as well as a health services researcher (LK) who is an expert 

in psychometric measurement. The primary aim of the expert consensus meetings was to 

develop the item pool through reviewing and winnowing of items, standardizing language, 

and solidifying item placement along a continuum of ability. This goal was achieved in a 

series of six rounds between January 2020 and June 2020.

In the first three rounds, items were revised to clarify language or item content and 

ensure that items would be easy to understand for respondents. Additionally, they were 

reviewed to ensure they covered concepts that were important in measuring burn recovery, 

were age-appropriate, accounted for delayed or advanced development, and could be 

reliably reported upon. In the fourth round, item placement along the continuum was 

confirmed within each domain, and items were compared to constructs from the following 

well-established and valid measures: Burn Specific Health Scale13, Pediatric Symptoms 

Checklist-1714, Children’s Depression Inventory15, Child and Youth Resilience Measure16, 

Social-Emotional Assets and Resilience Scales-Parent report17, Child Behavior Checklist.18 

Additionally, items were compared to the Preschool1–5 LIBRE19 and LIBRE Profile20 for 

adults for similarities, continuity, and bridging of the assessments. Items were carefully 

placed within each domain so that there was a balance of positive and negative items to 

avoid extreme response bias.21 The fifth round consisted of reviewing item content and 

language, creating a uniform recall period, item stems, and response options. Finally, in 

the sixth round, domain placement within the instrument was confirmed and novel items 

were created to address gaps in content. Other refinement steps used throughout the six 

rounds included ensuring coverage of the three areas of focus as well as checking verb tense 

agreement, item appropriateness, and inclusivity for demographic, socioeconomic, clinical, 

and developmental characteristics. For example, items such as ‘my child’s anxiety interfered 
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with their ability to go to a sports event or ball game’ were revised since they might be 

socioeconomically or gender biased which might result in differential item functioning when 

conducting IR-based psychometric analysis. In addition, the refinement process confirmed 

that item language included common English phrases and not idioms specific to certain 

regions of the country.

Parent cognitive interviews

Parents/legal guardians who had a child with a history of burn injury and were between the 

ages of 5 and 12 years at the time of enrollment, received care at Shriners Hospitals for 

Children – Boston® were identified from electronic health records (EHR) and contacted 

through indirect methods (e.g., phone calls, emails). Additional inclusion criteria for 

participants were being 18 years or older, the legal guardian of the child, and able to 

speak and understand English. Participants were eligible to participate regardless of the 

child’s burn size, burn location, or time since burn injury, and were ineligible if they 

had previously participated in the SA-LIBRE5–12 semi-structured interview.9 Of the 15 

participants scheduled for individual cognitive interviews, five did not answer at the 

scheduled time. After three unsuccessful attempts to reach them at follow-up times, these 

participants were deemed lost to follow-up. Consent information sheets were emailed to 

participants ahead of the interview time, and verbal informed consent was obtained prior to 

beginning the interview. Additionally, interviews could only be conducted virtually due to 

SARS-CoV-2. The following data was collected prior to the interview: participant age, race, 

and education, participant and child sex, number of children in the family, whether a spouse 

or adult partner is living with the participant, date of burn injury, burn size, burn location, 

burns to critical areas (face, hands, feet, genitalia), and burn etiology (contact, scald, flame, 

friction, or other).

The item pool was divided in half to reduce participant burden, and the contents of each 

group were reviewed by all investigators to ensure that both groups of parents reviewed 

items from each of the three domains. The first group of participants reviewed 97 items in 

the following subdomains and other specific areas: functional impact of physical symptoms 

(n=20), physical resilience (n=6), emotional functioning (n=21) resilience (n=20), peer 

relations (n=16) and school (n=14). The second group reviewed 95 items in the following 

areas: functional independence and activities of daily living (n=29), cognitive functioning 

(n=10), behavioral functioning (n=15), body image (n=14), community participation (n=7), 

and family functioning (n=20).

The purpose of cognitive interviews was to obtain feedback on the item content in 

our preliminary item banks. Participants were asked to assess item quality (i.e., clarity, 

relevance, comprehensiveness, and appropriateness). Interviews lasted between 45 and 90 

minutes with one interviewer and one note-taker. Detailed notes were taken for each 

item in a word document template created by the research coordinators to later facilitate 

data analysis. Participants were provided with the appropriate items in a PDF file prior 

to the interview and the interviewer guided the participant through the slides during the 

virtual interview. Each item, item stem, and response option were presented individually. 

Participants read each item (either aloud or to themselves) and were asked about their 
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interpretation of the item and response options (Appendix 2). An example was given to 

ensure participants understood the purpose of the interviews. Follow-up questions were 

tailored according to participant input to obtain granular data and ensure that participants 

were interpreting items as intended by the research team. Participants were provided 

reimbursement for their time upon interview completion.

Final item pool

Grounded theory methods guided the data analysis process. Cognitive interviews were 

conducted until thematic saturation was reached, as determined by recurrent themes during 

data analysis in tandem with data collection.22–24 Data (written notes during the interview) 

were condensed using an analysis key to identify themes of concerns that emerged. 

Cognitive interview feedback was presented to the principal investigator and clinical experts 

to identify item content that needed to be eliminated, added, or revised and make the 

appropriate adjustments.

Ethical approval

This study was approved by the Western Institutional Review Board (IRB number: 

1-1249074-1) for Shriners Hospitals for Children.

Results

Generating initial item pools and qualitative item review

A total of 3,732 initial candidate items were identified from 128 existing measures and 

checklists during the literature review to generate the initial item pool.

The extracted items were divided into three domains: psychological functioning, physical 

functioning, and social and family functioning. After items were reviewed and eliminated 

due to similar items or duplicates, a total of 1,019 items remained.

Expert consensus meetings

During the first five rounds of review, items were winnowed from 1,019 items to 188. After 

all the qualitative item review rounds, expert consensus meetings, and creating novel items 

to address gaps in content, a total of 192 items were included in the item pool for cognitive 

testing. The recall period for all items was standardized to ‘In the past 7 days’. For most 

items, this recall period was followed by the item stem ‘your child’. The only subdomain 

without this item stem is parental satisfaction since these items refer to the parent’s emotions 

and behavior. Additionally, 5-point Likert scale response options were implemented and 

standardized for each item (Table 1).25,26

Parent cognitive interviews

A total of 10 cognitive interviews were conducted and each item was reviewed by 4 or more 

parents. The parent sample age in years was 43.6 (range: 30.0 – 64.0), with 70% female and 

identified as White. The majority (70%) had a Bachelor’s degree or greater. The child age 

in years was 8.4 (range: 5.8 – 10.4), with 60% female (Table 2). TBSA for 70% of children 

was greater than 20% and 70% had burns to critical areas (Table 3). The majority of burn 
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etiologies included flame injuries (40%) and scald burns (30%). On average, 1.3 years had 

elapsed since burn injury.

Parent cognitive interview feedback

Out of the 192 items presented, 37 items were considered clear by all parents. Parents 

considered the item stem, recall period, and response options to be appropriate with minimal 

feedback. Three broad themes of concern were notable: 1) needed clarification, needed 

context or were vague, 2) age dependence and relevance, and 3) word choice. Items were 

refined based on parental feedback (Table 4).

Across parents, 15.4% of the feedback was related to items that needed clarification, context, 

or were vague. For example, for the item “Your child was able to stand still,” four parents 

felt the item needed clarification and context in terms of the intention, duration, or setting 

of the item. Based on parental feedback, this item was changed to “your child was able to 

stand still for several minutes.” Another item that needed clarification was “Your child felt 

weak.” Three parents felt that the item was not specific enough on whether it referred to 

the child’s physical or emotional state or the situation and context during which the child 

felt weak. Based on these comments, this item was adjusted to be more specific regarding 

physical ability, “Your child felt physically weak.”

Item age dependence and relevance were the second most common concern, 5.3% of all 

feedback. Some parents mentioned that certain items did not apply to all ages, did not 

apply to their child due to their current age, or were not relevant to burn recovery. For 

instance, the item “Your child volunteered for community activities” was revised on parental 

input regarding age dependency and relevance. Some parents felt this item did not “feel 

appropriate” or “would assume this is for older children” and suggested the inclusion of 

“after school activities” to be clearer. Hence, the research team revised the item to “Your 

child volunteered for afterschool or community activities”. This accommodated for the lower 

end of the age group for whom this item may not be applicable.

Lastly, 4.3% of the feedback was related to concerns about the word choice of certain items. 

For example, parents found the item “I felt that taking care of my child controlled my life” 

in the parental satisfaction subdomain focus “hard to answer” and felt that “the control part 

sounds negative”. Due to these concerns regarding word choice, this item was revised to “I 

felt that taking care of my child takes up all of my life.”

Final item pools

The final item pool consisted of 198 items (Table 5). A total of 52 instruments were used in 

the item pool along with novel items developed by the study team to address content gaps: 

16 in physical functioning, 18 in social and family functioning, and 33 in psychological 

functioning (Table 6). After cognitive interviews, 14 items were rephrased, one item was 

removed, four items were added and three items were double-barreled and separated into 

two items each (Table 4). For instance, the item ‘your child got tired easily and had little 

energy’ was divided into ‘your child got tired easily’ and ‘your child had little energy’ 

(Table 4). The item ‘your child had a before or after school job’ was eliminated since it was 

not considered age-appropriate by parents. While identifying gaps in content and based on 
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parent feedback, experts decided to address appetite (‘your child had a good appetite’) and 

three items relating to social media use (‘your child used social media as a learning tool,’ 

‘your child used social media to connect with others,’ and ‘your child used social media to 

escape’).

Within physical functioning, 57 items are divided among the three subdomains: functional 

independence and activities of daily living, functional impact of physical symptoms, and 

physical resilience. Functional independence and activities of daily living covers upper 

extremity and fine motor function (13 items) as well as gross motor and lower extremity 

function (16 items). Functional impact of symptoms covers sleep and fatigue (8 items), 

pain (8 items), and skin symptoms (6 items). The physical resilience subdomain examines 

adaptation and coping abilities post-burn injury (6 items). The items in the physical 

functioning domain use an ability, frequency, or perceived health 5-point Likert scale 

response option.

The psychological functioning item pool is comprised of a total of 80 items with cognitive 

(10 items), behavioral (16 items), emotional (21 items), body image (14 items), and 

resilience (20 items) subdomains. Lastly, the family and social functioning domain has 

60 items divided among the family functioning and social functioning subdomains. In the 

family subdomain, items were divided into family relationships (10 items) and parental 

satisfaction (10 items). The items under social functioning included: peer relations (16 

items), school (14 items), and community participation (10 items). Both psychological and 

family and social functioning domains use 5-point Likert scale response options.

Discussion

The primary aim of this study was to develop parent-reported item pools to assess outcomes 

that are important for burn recovery in children ages 5 through 12 years old guided 

by the three domains in the SA-LIBRE5–12 conceptual framework.9 We used previously 

developed legacy measures such as the Burn Outcomes Questionnaire (BOQ), a rigorous 

qualitative item review, and co-production including expert consensus meetings and parent 

cognitive interviews to finalize the item pools. Co-production was a key component of the 

development process as recent metric development guidelines recommend integrating direct 

feedback from the target end-users throughout all stages of instrument development.27–29 

This ensures that the resulting item bank is age-appropriate, and deemed relevant as 

determined by all key stakeholders such as parents and clinicians. We created 3 item pools 

encompassing Physical Functioning (57 items), Psychological Functioning (80 items), and 

Family and Social Functioning (60 items). These item pools will be the foundation for the 

SA-LIBRE5–12 CAT which will aid families and physicians to assess children’s recovery 

and rehabilitation after a burn injury. Previous instruments have been developed to assess 

post-injury recovery in preschool children (Preschool LIBRE1–5)19,30 and adults (LIBRE 

journey).20,31 The SA-LIBRE5–12 9 provides an additional stepping stone for the continuity 

and bridging of the Preschool LIBRE1–5 and the LIBRE journey. Additionally, the item 

pools developed in the present study will contribute to the expanding literature on outcomes 

research aimed at improving health care providers’ ability to track and improve recovery 

efforts for burn survivors using CAT-based observer-reported outcome measures.9,19,20,30,31
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The advantages of using CAT-based observer-reported outcome measures have been outlined 

in prior work19,32. For example, traditional legacy measures require the participant to answer 

all questions in the item bank, regardless of relevance to the patient. A CAT-based tool 

will eliminate irrelevant items based on prior endorsed responses in real-time. By limiting 

the number of questions one has to answer while tailoring the items to the participant, the 

participant burden can be significantly decreased while still capturing individualized scores 

to identify the patient’s specific needs. New systems are now being envisioned for future 

use with platforms that will allow CAT-based tools to be integrated into electronic health 

records.33 Systems such as REDCap (Research Electronic Data Capture) can use application 

programming interface (API) links to external servers so they are able to accommodate 

CAT-based systems. This provides a relatively seamless approach to administering a CAT 

tool with the scoring of observer-reported outcome measures and their feedback to clinicians 

not unlike a laboratory test.34–36 While there are many reasons to use observer-reported 

outcome measures, it is also important to note that in some settings, they may not be 

feasible. As they rely on technological access, they are likely not the most practical option in 

low-resource settings where patients and their caregivers do not have access to the necessary 

technology. In these scenarios, a fixed short-form instrument, adapted from the CAT and 

administered on paper, might be more appropriate.37

It is vital to assess recovery post-burn injury during middle childhood (5 to 12) since it is a 

crucial time for development in children. During this time, children gain independence from 

caregivers, awareness of body image, think about the future, pay attention to friendships 

and develop a sense of their place in the world.38,39 An estimated 10% of burn injuries 

occur between the age of 5 and 16.40 A burn injury can disrupt development and physical 

functioning during this period,41,42 since children’s ability to perform tasks they were 

previously capable of can be impacted, negatively influencing the level of independence for 

pediatric burn survivors.43 Erikson’s fourth stage of psychosocial development, industry 
versus inferiority, defines the importance of social independence gained through peer 

interactions and family dynamics.44 Previous burn outcomes research has reported bullying, 

behavioral problems, and emotional dysregulation in burn survivors to be linked to impaired 

functioning, while the presence of community engagement and peer acceptance have 

been associated with better outcomes following a burn injury.45–52 During this stage of 

development, children are also developing a greater sense of reality and body esteem 

which can be shifted due to changes in appearance resulting from a burn injury (e.g., 

burn garments, burn contractures, scaring, etc.).45,49,53–55 These changes can influence 

psychological functioning resulting in symptoms of depression, anxiety, trauma, and 

behavioral problems.56–58 Furthermore, self-esteem is critical at this time as children begin 

to separate themselves from their family environment and determine their place in the 

world.38 It is therefore essential for an instrument such as the SA-LIBRE5–12 to integrate 

items within physical, psychosocial, and family domains to appropriately track and obtain a 

holistic understanding of a burn survivor’s recovery.

This study has a number of limitations that need to be considered. First, our patient 

population had full access to American Burn Association verified pediatric burn centers. 

Therefore, our study may not be generalizable to other children with burns who did not 

receive specialized burn treatment. If we had the opportunity to include patients that 
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received less support post-injury, we might observe more extreme results which would 

emphasize the need for a tool such as the SA-LIBRE5–12. Second, some items were changed 

from the original items in the legacy measures. For example, the item ‘When I have 

problems with the care of my son I can resort to some people for help or advice’ from 

the Pediatric Stress Index59 was changed to ‘Others helped me take care of my child’. 

The authors attempted to mitigate this limitation by basing items on a well-established 

conceptual framework that grounds our work in the WHO ICF-CY. Future work will include 

psychometric analysis and IRT-based analysis to validate the domains of the School-Aged 

LIBRE5–12 CAT Profile.

Despite these limitations, this item pool development process was comprehensive in 

covering the age-based development and physical, social, and psychological state of 

pediatric burn survivors as well as family functioning as reported by their parents. This 

work is an important contribution to the literature focusing on improving the widespread use 

of patient-centered and condition-specific outcome measurement tools to measure the long-

term outcomes of burn injuries on a pediatric population. The SA-LIBRE5–12 CAT Profile, 

and observer-reported outcome measures more broadly, have the potential to transform 

how clinicians administer and measure the recovery process of their patients. CAT-based 

observer-reported outcome measures reduce participant burden, they are also able to tailor 

their item administration to respondents in real-time, creating the potential to use these 

metrics to support highly individualized care.

Conclusions

This study used the SA-LIBRE5–12 Conceptual Framework, qualitative item review, expert 

consensus meetings, and parent cognitive interviews to develop an item pool of 198 

items encompassing the following domains: 1) Physical Functioning, 2) Psychological 

Functioning, and 3) Family and Social Functioning. The next step in the SA-LIBRE5–12 

CAT Profile development will be a large-scale field-test of the item pool. Field-test findings 

will be used to calibrate the item pools using an IRT-based approach. The SA-LIBRE5–12 

CAT Profile will help assess burn outcomes in school-aged children and provide individually 

tailored care. Additionally, it will allow caregivers, health care professionals, and researchers 

to track burn recovery outcomes in critical areas for school-aged children. Future research 

will be focused on developing a Teen-Aged LIBRE CAT to assess burn outcomes in 

teens 12 to 18 years old. Once each of the age- and condition-specific instruments have 

been developed and psychometrically tested, researchers will be able to track a patient’s 

recovery from childhood into adulthood by bridging each assessment. This provides a rich 

opportunity for improving clinical care and allows researchers to conduct novel longitudinal 

studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
School-Aged Life Impact Burn Recovery Evaluation (SA-LIBRE5–12) CAT Profile 

development process. Steps 1–3 are detailed elsewhere (Rencken et al. 2021). Steps 4–7 

are described in the methods below.
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Table 1:

5-Point Likert scale options for item pools

Frequency Assessment Ability Assessment General Health Assessment

Never Unable to do Poor

Rarely With much difficulty Fair

Sometimes With some difficulty Good

Often With a little difficulty Very good

Always With no difficulty Excellent
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Table 2:

Cognitive interview parent participants demographics and characteristics of the burn injury (n = 10)

Age (years), mean (range) 43.6 (30.0 – 64.0)

Sex, n (%)

 Female 7 (70%)

 Male 3 (30%)

Race, n (%)

 Black or African American 2 (20%)

 White 7 (70%)

 Asian 1 (10 %)

Education Level, n (%)

 Completed high school or equivalent 0

 Completed some college 2 (20%)

 Associate’s Degree 1 (10 %)

 Completed Bachelor’s Degree 3 (30%)

 Completed Master’s Degree 4 (40%)

Partner at Home, n (%)

 Yes 8 (80%)

 No 2 (20%)

Children under 18 living at home, mean (SD) 1.9 (0.9)
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Table 3:

Cognitive interview child demographics and characteristics of the burn injury (n = 10)

Age (years), mean (range) 8.4 (5.8 – 10.4)

Sex, n (%)

 Female 6 (60%)

 Male 4 (40%)

Burn Etiology

 Flame 4 (40%)

 Scald 3 (30%)

 Contact 1 (10 %)

 Friction 1 (10 %)

 Other 1 (10 %)

Years elapsed since burn injury, mean (SD) 1.3 (1.9)

Total Body Surface Area Burned

 < 20% 7 (70%)

 ≥ 20% 3 (30%)

Burn to Critical Area

 Yes 7 (70%)

 No 3 (30%)

Burn Location *

 Hand 6

 Feet 1

 Genitals 2

 Face 2

*
Number does not equal sample size as some children had burns to multiple locations.
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Table 4:

Examples of candidate items before and after cognitive interview-based refinement.

Item presented in 
cognitive interview

Notes from cognitive interview Broad theme of 
concern

Final item

Your child was able 
to use a fork or 
spoon

Parent 1: Suggestion on rewording? Your child was able to successfully 
feed themselves using a fork or spoon. Are they able to grip an object and 
hold it for an extended period of time? Similar to the previous question. 
Could be some age dependency. Use a fork or spoon mean do they pick it 
up or do they use it like I use it
Parent 2: This is clear I understand exactly what it means. With his non-
bandaged hand, yes he can use a fork and a spoon.
Parent 4: Can my child eat independently? I think this one makes sense.
Parent 5: Yes, very clear

Word choice; 
Needs 
clarification

Your child was able 
to feed themself 
with a fork or spoon

Your child got tired 
easily and had little 
energy

Parent 6: To monitor energy levels; Clear choices
Parent 7: Maybe expand the 7-day window; Depending on when, maybe 
since coming to Shriners or since treatment has started; Could be broken 
into two questions; Could be potentially two different answers
Parent 9: Doesn’t make sense and then it does; Your child was telling you 
that they got tired.
Parent 10: Clear

Double 
barreled, needs 
clarification; 
time frame

Your child got tired 
easily

Your child had little 
energy

Your child was able 
to complete tasks

Parent 1: Not specific enough ‘complete tasks’. I would want to know if 
it’s about completing the task physically or mentally, or giving up easily, 
again putting it into context, were they able to complete tasks for school. 
Get ready for bed?
Parent 2: This is pretty vague, I don’t know how I would be able to answer 
this. I would ask the specific task, like tie his shoe, or pick up a cup, etc.
Parent 3: Pretty straightforward; The only thing that I can see someone 
getting caught up on between these last two; Reword: your child was able 
to complete any given task
Parent 4:Can he finish something that he starts
Parent 5: Yeah always

Vague; word 
choice

Your child was 
able to complete 
tasks (e.g. simple 
chores such as 
pick up toys, clean 
room, or homework 
assignments)

Your child had 
eating problems

Parent 1: It’s not clear, is it digestion problems, she eats less than usual or 
more than usual. Maybe change to in the past 7 days your child’s appetite 
was typical of their behavior
Parent 2: This is easy to answer.
Parent 3: Yeah this one would be… I it eating problems like eating 
disorder or just appetite; How has your child appetite been, reword
Parent 4: Specific eating problems like not eating or bulimia
Parent 5: No, I want to say. I think about indigestion not appetite

Need 
clarification, 
word choice; 
time frame

Your child had 
eating problems

Your child had a 
good appetite

Your child was 
anxious around 
strangers

Parent 6: Yes, this is a pretty relevant question based on the incident.
Parent 7: I don’t love the word anxiety or anxious, but people relate to it; 
Maybe use uncomfortable instead
Parent 8: Item is fine; Most children are anxious – normal behavior, but 
‘anxious’ more strong than shy and could be related to injury; Anxiety 
about hospital but not nurses – so more about memory than people
Parent 9: No, she just demands attention from strangers. Maybe that is 
anxious but she is as she has always been she wants attention. Easy to 
answer.
Parent 10: Clear

Word choice; 
Needs 
clarification

Your child 
was unsure of 
themselves around 
strangers

Your child was 
uncomfortable with 
others because of 
scars

Parent 1: I don’t know, your child was uncomfortable with other seeing 
their scars, I guess ‘because of’ feels a little weird.
Parent 2: No one can see his scars, I would change it to scars or bandage.
Parent 3: Add because of their scars instead ‘of’
Parent 4: I would answer this one, if he seems uncomfortable with the 
scars
Parent 5: Never in the last 7 days

Word choice Your child was 
uncomfortable with 
others because of 
the appearance of 
their injury or scars

Your child was 
physically hurt by 
others

Parent 6: I mean, it has to be regarding what, I mean, I don’t know, it is too 
vague and hard to answer
Parent 7: Straightforward; If he was purposely hurt byothers. Different 
form getting tackled while playing football
Parent 9: No, Clear
Parent 10: Think of one of her cousins hitting her; clear

Vague Your child was 
pushed or shoved 
around by other 
children

Your child had 
a before or after 
school job

Parent 1: doesn’t feel appropriate
Parent 2: This does not apply to my 5 year old.
Parent 3: Doesn’t apply to 5–12 age group; Probably 14 and up

Not applicable; 
Age dependent

Eliminated
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Item presented in 
cognitive interview

Notes from cognitive interview Broad theme of 
concern

Final item

Parent 4: Clear
Parent 5: Never, not really related to her age because she is 10. I said never 
because it’s not applicable

Your child felt very 
close to our family

Parent 1: I do not know about that one. It says your child and our family so 
that is not consistent. Maybe reframe as your child was withdrawn.
Parent 2: “Closer than usual? I don’t know”; This is hard to answer. Maybe 
add post-injury.
Parent 3: Don’t really understand it; Is it referring to the hospital family?; 
Say ‘your family’; Your child and our family cancels out
Parent 4: I don’t think he would say it, but does he say “I love you” or does 
he seem happy; If he was not feeling close to our family, I probably would 
not answer honestly
Parent 5: Always, I think it depends on the parent if they would answer 
this honestly but I feel comfortable answering honestly

Word choice; 
need context; 
hard for parent 
to know; need 
clarification; 
parents will not 
give an honest 
response

Your child felt very 
close to family

Others helped me 
when I had 
problems taking 
care of my child

Parent 1: not sure why it had to say ‘when I had problems’ maybe just say 
‘when I needed it’s not clear
Parent 2: This is easy to answer.
Parent 3: Straightforward
Parent 4: Who can I turn to help? Clear
Parent 5: Mm sometimes. I think about family members when I think of 
other. The transition in item stem is clear and easy to read

Need 
clarification; 
word-choice

Others helped me 
take care of my 
child
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Table 5:

Mapping Finalized Item Pools to the Conceptual Framework of Parent-Reported Child Health Outcomes 

Post-Burn Injury for Children 5 – to – 12 Years Old

Domain Subdomain Subdomain Focus Items

Physical 
Functioning 

(n= 57)

Functional 
Independence 
and Activities 
of Daily 
Living

Upper extremity & fine motor 
(n= 13 items)

• Was able to use a cell phone or tablet with their fingers

• Was able to pick up a coin from a flat surface

• Was able to button their clothes

• Was able to feed themself with a fork or spoon

• Was able to write with a pen or pencil

• Was able to put on socks

• Was able to turn door knobs

• Was able to comb or fix their hair

• Was able to throw a ball

• Was able to put on a coat/jacket

• Was able to drink from a cup

• Was able to pour a drink from a full pitcher or a large 
bottle

• Was able to lift heavy things over their head

Lower extremity & gross 
motor (n= 16)

• Was able to turn their head to look over their shoulder

• Was able to get down on the floor

• Was able to get in and out of a car

• Was able to get out of bed and stand

• Was able to get up from the floor

• Was able to carry a backpack

• Was able to stand still for several minutes

• Was able to walk one block

• Was able to walk 3 blocks

• Was able to run

• Was able to climb one flight of stairs

• Was able to climb three flights of stairs

• Was able to kick a ball

• Was able to do physical activities that are fun (for 
example dancing, biking, or hiking)

• Could manage all bathroom activities by themselves

• Had toileting accidents

Functional 
Impact of 
Symptoms

Sleep & Fatigue (n= 8) • Was satisfied with their amount of sleep

• Was satisfied with their quality of sleep

• Got tired easily

• Had little energy

• Had difficulty falling asleep

• Could not sleep alone

• Reported having bad dreams or nightmares
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Domain Subdomain Subdomain Focus Items

• Wet the bed

Pain (n= 8) • Had trouble sleeping when in pain

• Had a hard time doing physical activities when in pain

• Cried when in pain

• Was irritable when in pain

• Moved stiffly when in pain

• Avoided using the part of their body that hurt

• Was angry when in pain

• Became quiet when in pain

Skin Symptoms (n= 6) • Was bothered by itching

• Had trouble sleeping because of itching

• was sensitive to clothing that bothered their skin

• Was bothered by numbness or tingling of their skin

• Was bothered in hot rooms or places

• Was embarrassed by sweating

Physical 
Resilience (n= 
6)

• Physical health was

• Felt physically weak

• Set physical goals for themself to achieve

• Kept trying when physically challenged

• Tried to make themselves physically stronger

• Did not give up when physically challenged

Psychological 
Functioning 

(n= 81)

Cognitive (n= 
10)

• Responded upon hearing their name called

• Had good attention span

• Could easily go from one activity to another

• Was able to complete tasks (e.g. Simple chores such as pick up toys, clean room, or 
homework assignments)

• Did not pay attention

• Was able to read

• Was able to write

• Forgot things easily

• Reported uncomfortable memories of the event

• Had a hard time learning new things

Behavioral (n= 
16)

• Smiled or laughed

• Behaved well

• Followed instructions

• Replayed how they got hurt

• Was overly needy or dependent

• Argued a lot

• Fought with other children

• Stared blankly or daydreamed
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Domain Subdomain Subdomain Focus Items

• Was bored

• Had eating problems

• Had a good appetite

• Complained of aches and pains

• Was anxious about their next visit to the hospital or clinic

• Avoided scary videos, movies, or TV shows

• Startled easily (e.g., jumped when they heard sudden or loud noises)

• Did things they had outgrown like thumb sucking, bedwetting, or requesting to sleep with 
parents

Emotional (n= 
21)

• Viewed the future with hope

• Was withdrawn

• Felt they were supported by a parent, caregiver, or other adult

• Felt that things will work out for them

• Was unsure of themselves around strangers

• Was grieving

• Felt sad, unhappy

• Was irritable, angry

• Was worried they might die

• Was afraid other kids would make fun of them

• Had spells of terror or panic

• Reported physical complaints when reminded of the trauma (sweating, trouble breathing, 
nausea, or a pounding heart)

• Cried a lot

• Felt bothered by things

• Felt they were bad

• Felt helpless

• Felt alone

• Felt that nobody loves them

• Avoided reminders of the trauma

• Felt embarrassed or humiliated about their injury

• Got upset if reminded of the trauma

Body Image 
(n= 14)

• Was satisfied with how they look

• Felt good about themselves

• Was satisfied with their pain relief

• Was satisfied with their itch relief

• Was satisfied with their ability to play and have fun

• Was happy with how they looked in recent pictures

• Felt the scar was unattractive to others

• Dressed to avoid stares

• Felt that their changed appearance interfered with their relationships

• Was uncomfortable with others because of the appearance of their injury or scars

• Was unhappy with how they looked
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Domain Subdomain Subdomain Focus Items

• Was unhappy about a hidden scar

• Was unhappy about how the injury affected their appearance

• Said that people would not want to touch them

Resilience (n= 
20)

• Your child health was

• Mental health was

• Overall quality of life was

• Accepted responsibility when they needed to

• Felt unable to manage things in their life

• Offered to help others

• Avoided other children

• Understood others by listening closely

• Got along with other children

• Said that no one understood them

• Was happy with how they did in school

• Felt like they were treated unfairly by their classmates

• Could think of a solution if they were in trouble

• Remained calm under stress

• Did not finish things they started

• Followed our religious and spiritual traditions

• Was a stronger person as a result of the injury

• Enjoyed our cultural and family traditions

• Viewed their scar(s) as a badge of honor

• Was confident

Social & 
Family 

Functioning 
(n= 60)

Social Peer Relations (n= 16) • Was able to have fun with friends

• Was able to stand up for themselves

• Felt there was someone who took pride in their 
accomplishments

• Had other kids wanting to be their friend

• Played video games

• Played make-believe with other children

• Said that others stared at them

• Did not listen to rules

• Was teased

• Was pushed or shoved around by other children

• Was bullied

• Got called names by others

• Bullied others

• Hung around with others who got in trouble

• Worried about having a boyfriend or girlfriend because 
of their appearance

• Showed romantic interest in a friend
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Domain Subdomain Subdomain Focus Items

School (n= 14) • Was interested in school

• Kept up with school work

• Performed well at school

• Was satisfied with their ability to do school work

• Was accepted by classmates

• Was absent from school

• Feared going to school

• Refused to go to school

• Had trouble doing schoolwork due to their pain

• Had trouble doing schoolwork due to their itching

• Found it hard to do schoolwork because they were 
nervous or worried

• Had problems at school because of poor sleep

• Had trouble with a teacher

• Was too tired to focus on their schoolwork

Community Participation (n= 
10)

• Volunteered for afterschool or community activities

• Used social media

• Used social media as a learning tool

• Used social media to connect with others

• Used social media to escape

• Went to a house of worship

• Participated in sports

• Played with children in the neighborhood

• Took part in recreational activities with other children 
the same age (for example dancing, biking, or hiking)

• Went on a play-date or to a party with other children

Family Family Relationships (n= 10) • Talked about their feelings with family

• Felt very close to family

• Worried about being separated from loved ones

• Received praise from family members

• Was distressed by problems with other family members

• Was distressed by family money problems

• Was bothered by family work problems

• Was worried by family emotional problems

• And the family had fun together

• Your family was upset your child

• couldn’t do more things with the family

Parental Satisfaction (n= 10) • Health or behavior limited your (or your partner’s) 
ability to work

• Health or behavior made shopping or household chores 
more difficult or stressful
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Domain Subdomain Subdomain Focus Items

• Health or behavior limited your ability to have time for 
yourself or time with friends

• Health or behavior limited your ability to spend time 
with your spouse or partner

• I felt joy in taking care of my child

• I felt sad about my child

• I felt irritated or angry with my child

• I felt guilty about my child

• I felt that taking care of my child takes up all of my life

• Others helped me take care of my child
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Table 6:

Instruments and checklists included in three item pool along with the number of items included from each (n = 

52).

Instrument Physical 
Functioning

Social and 
Family 
Functioning

Psychological 
Functioning

Body Esteem Scale for Adolescents and Adults (BESAA)1 2

Brief Symptom Inventory2 1

Burn Outcomes Questionnaire 11 –18(BOQ11–18)3 3

Burn Outcomes Questionnaire 5 – 18(BOQ5–18)3 10 9 4

Burn Specific Health Scale (BSHC)4 1

Child and Health Youth Resilience Measure (CYRM)5 1

Child Behavior Checklist6 1 5

Child Stress Disorder Checklist (CSDC)7 1 3

CSDC- Short Form (CSDC-SF)8 3

Children’s Depression Inventory (CDI)9 5

Children’s Behavior Questionnaire - Very Short Form (CBQ-VSF)10 1

Cognitive Emotion Regulation Questionnaire (CERQ)11 1

Emotional and Social Competency Inventory12 2

Impact of Event Scale – Revised OR13 1

Interpersonal Support Evaluation List14 1 1

Multidimensional Anxiety Scale for Children – Parent15 1 2

Neuro QOL Item Bank v1.0 – Pediatric Anxiety16 2 2

Neuro QOL Item Bank v1.1 – Pediatric Depression16 1

Neuro QOL Item Bank v2.1 – Pediatric Fatigue16 1

Neuro QOL Item v1.0 – Pediatric Stigma16 1 3

Neuro-QOL Item Bank v1.0 – Pediatric Social 1

Relationships - Interactions with Peers16

NIH Toolbox Fixed Form v2.0 – Fear – Separation Anxiety – Parent Report17 1

NIH Toolbox Fixed Form v2.0 – Negative Parent Relationship – Parent Report17 1

NIH Toolbox Fixed Form v2.0 – Sadness – Parent Report17 2

NIH Toolbox Fixed Form v2.0 – Sibling Rejection – Parent Report18 1

NIH Toolbox Item Bank/Fixed Form v2.0 – Empathic Behaviors – Parent 
Report17

1

NIH Toolbox Item Bank/Fixed Form v2.0 – Self Efficacy – Parent Report17 2

Parenting Stress Index19 6

Pediatric Symptoms Checklist20 1 5

Peer Relations Questionnaire For Children21 1

Preschool LIBRE1–5
22 3 2
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Instrument Physical 
Functioning

Social and 
Family 
Functioning

Psychological 
Functioning

PROMIS Parent Proxy Bank v1.0 – Family Relationships23 4

PROMIS Parent Proxy Bank v1.0 – Pain Behavior24 7

PROMIS Parent Proxy Bank v1.0 - Psychological Stress Experiences25 1

PROMIS Parent Proxy Bank v1.0 – Strength Impact26 4

PROMIS Parent Proxy Bank v2.0 – Anxiety26 1

PROMIS Parent Proxy Bank v2.0 – Fatigue27 1 1

PROMIS Parent Proxy Bank v2.0 – Mobility28 3

PROMIS Parent Proxy Bank v2.0 – Pain Interference29 4 2

PROMIS Parent Proxy Bank v2.0 – Peer Relationships30 3

PROMIS Parent Proxy Bank v2.0 – Upper Extremity31 3

PROMIS Parent Proxy Item Bank v1.0 – Psychological Stress Experiences25 1

PROMIS Parent Proxy Item Bank v1.0 – Sleep Disturbance32 1

PROMIS Parent Proxy Item Bank v1.0 – Sleep Related Impairment32 1

PROMIS Parent Proxy Item Bank v1.1- Cognitive Function33 2

PROMIS Parent Proxy Scale v1.0 - Global Health34 1 2

PROMIS Pediatric Item Bank v1.0 - Sleep Related Impairment32 1

Satisfaction with Appearance Scale35 1

Social Emotional Assets and Resilience Scales - Parent report36 1

Strength and Difficulties Questionnaire – 4 to 1037 3

Vineland Adaptive Behavioral Scales38 2 4 6

Youth Quality of Life – Short Form39 1
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