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Abstract

Modern, reliable, and valid outcome measures are essential to understanding the health needs 

of young children with burn injuries. Burn-specific and age-appropriate legacy assessment tools 

exist for this population but are hindered by the limitations of existing paper-based instruments. 

The purpose of this study was to develop item pools comprised of questions appropriate for 

children aged 1–5 with burn injuries. Item development was based on a framework provided 

by previous work to develop the Preschool Life Impact Burn Recovery Evaluation (LIBRE) 

Conceptual Model. The Preschool LIBRE Conceptual Model work established four sub-domains 

of functioning for children with burns aged 1–5. Item development involved a systematic literature 

review, a qualitative item review process with clinical experts, and parent cognitive interviews. 

Four item pools were established: (1) communication and language development; (2) physical 

functioning; (3) psychological functioning and (4) social functioning for preschool-aged children 

with burn injuries. We selected and refined candidate items, recall periods, survey instructions, and 

response option choices through clinical and parental feedback during the qualitative review and 

cognitive interview processes. Item pools are currently being field-tested as part of the process to 

calibrate and validate the Preschool1–5 LIBRE Computer Adaptive Test (CAT) Profile.

Keywords

Pediatric burn outcomes; Health outcomes metrics; Burn injury; Item pool development; Patient-
reported outcomes measure

1. Introduction

The first five years of life represent a time where children rapidly grow and achieve a 

multitude of developmental milestones [1]. Fledgling mobility skills – such as children 

learning to crawl and walk – as well as their natural curiosity to explore surroundings place 

young children at risk to sustain a burn injury [2]. Since the first five years of life are a 

formative time in young children’s growth, burn injuries at this age can have a significant 

impact on health and development [3–5]. The assessment of burn injury recovery in children 

is critical to improving pediatric health outcomes. Physical, psychological, and social effects 

of the burn injury can potentially alter the trajectory of a child’s life and these effects can 

persist into adolescence and adulthood [6].

The assessment of burn recovery through the use of patient-reported outcomes measures 

(PROMs) is essential to measuring long-term physical and psychosocial outcomes [7]. 

For young children, parent-reported PROMs can provide insights into the complex, multi-

dimensional challenges that children may face after burn injury. PROMs provide an 

opportunity to obtain information directly from the patient/parent perspective, including 
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functional status, symptom severity, and overall well-being following treatment and 

intervention, which allows patients and families to champion recovery efforts and actively 

engage in care [8–10]. While traditional burn-specific measures exist, such as the Shriners 

Hospitals for Children/American Burn Association Burn Outcomes Questionnaire for 

Children 0–4 (BOQ0–4), the science of instrument development has advanced with the 

advent of contemporary approaches to measurement such as computer adaptive testing 

(CAT) and benchmarking of recovery trajectories [6,11–17]. These approaches can be 

applied to assessing children with burn injuries in order to improve upon traditional 

outcomes measures and to provide more contemporary, sophisticated assessment tools.

Shifting from static PROMs to CAT-based instruments has several advantages when 

measuring long-term outcomes: (1) precision is optimized because CAT-based measures 

only administer psychometrically relevant items to the respondent; (2) each assessment is 

customized to the respondent based on what items are endorsed; and (3) by filtering out 

irrelevant items, CAT-based instruments are efficient and less burdensome for the respondent 

[18]. However, these advantages are dependent on the development of comprehensive 

questions that comprise the item pools. Items pools are administered to large samples in 

field studies and items are then calibrated with advanced psychometric approaches using 

item response theory (IRT), which is the measurement paradigm underlying CAT-based 

assessments. Item response theory is the foundation for developing a computer adaptive 

test as it uses a graded response model which is unidimensional for each domain. These 

calibrated item banks are administered with a CAT-based approach. In order to create a 

CAT-based PROM, researchers begin with developing items, in partnership with clinical 

experts, patients, and families, to ensure that important activities relevant to patients and 

clinicians are assessed by these measures [9,18].

Burn outcomes research for young children has been previously hindered by limitations of 

traditional legacy assessments. CAT-based PROMs overcome these limitations by efficient 

administration of large comprehensive item banks in the home and clinical setting via CAT 

web-based platforms. Recent strides to develop CAT-based outcomes measures with wider 

research and clinical applications demonstrate a focus in improving recovery metrics tailored 

to the needs of individual burn survivors. CAT-based instruments use a computer algorithm, 

based on IRT to select items from calibrated item banks. The algorithm uses an individual’s 

response for an item to select the next item from the calibrated item banks based on two 

considerations: the level of item difficulty that best matches the individual’s ability and 

the item that best discriminates between individuals at a particular ability level. The CAT 

approach personalizes each assessment but since all assessments share a common metric 

score, results can be compared even though different items were administered. Conversely, 

legacy measures require the completion of all items of a domain to estimate an individual’s 

score [19,20]. With CAT-based technology, items selected for administration are based on 

real-time estimates of an individual’s ability. A precise estimate of ability is achieved with 

administration of a few (e.g., 5–10) selected items from the entire item bank for a given 

domain [20]. CAT features are optimized when item banks contain a wide range of items 

appropriate for different levels of ability on a unidimensional metric [21]. Thus, CAT-based 

instruments require the iterative development of item pools that cover the scope of the 

Grant et al. Page 3

Burns. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



underlying construct and must contain items with consider-able conceptual breadth and 

depth.

When developing a parent-reported, burn-specific PROM, researchers can leverage clinical 

experts’ knowledge along with input from parents of children with burns using a 

collaborative, co-productive process to generate items that assess important long-term 

physical, psychosocial and emotional outcomes for children with burn injury [22]. The 

advantage of directly engaging with parents and burn care clinicians is the ability to 

gain unique parental and clinical perspectives when generating item content, revising 

item wording, and evaluating the range of item coverage. Clinical and parental input can 

aid researchers in identifying activities specific to burn recovery that are important to 

incorporate in a new instrument. Additionally, parents and clinicians can offer insights into 

the comprehensibility and clarity of each candidate item and these insights serve to create a 

more comprehensive and relevant measure for future end-users [22–24].

The primary focus of this study was to develop comprehensive item pools based on the 

four functioning sub-domains previously established by the Preschool Life Impact Burn 

Recovery Evaluation (LIBRE) Conceptual Model [25]. A secondary focus of this study was 

to seek clinician and parental feedback regarding their understanding of the item content. 

This work aims to form the foundation of a new parent-reported CAT-based outcomes 

instrument that measures recovery after burn in preschool-aged (1–5 years) children (Fig. 1).

2. Methods

The process for developing item pools involved two phases: (1) Item pool development 

(January–April 2018) and (2) Item pool refinement (April–October 2018). Preliminary item 

pool development consisted of generating initial item pools from pre-existing measures and 

checklists such as the Centers for Disease Control and Prevention’s (CDC) Developmental 

Milestones [1]. This phase also involved a qualitative item review process with clinicians 

and researchers where candidate items were binned together and winnowed down. The 

second phase, item pool refinement, included clinical expert consensus meetings, parent 

cognitive interviews, and final revisions of candidate items (Fig. 2).

2.1. Preliminary item pool development

2.1.1. Generating initial item pools—Initial candidate items were generated from 95 

generic and burn-specific outcome measures and developmental checklists identified from 

a literature review conducted by Brady et al. [25]. Items from each measure and checklist 

were then extracted and entered into a structured data collection spreadsheet. For each 

measure reviewed, the following additional information was extracted: intended domains 

and constructs, unique recall periods, item stems, and response options.

2.1.2. Qualitative item review—Items underwent an iterative review process 

characterized by binning and winnowing [15,26]. Goals of the binning process were 

to group items assessing similar content together to allow for the winnowing process 

where the best items in each group were selected and duplicate items were removed. 

Grouping items together based on the conceptual content allowed the research team to 

Grant et al. Page 4

Burns. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



determine which relevant domains and items were necessary in the assessment of burn 

injury recovery for children in this age group. Identification of the underlying construct 

assessed by each item was performed based on a review of the original scale developers’ 

definition and the opinions of burn care experts. Item binning was informed by the Preschool 

LIBRE Conceptual Model and items were divided into four groups of functioning: (1) 

communication and language development, (2) physical functioning, (3) psychological 

functioning and (4) social functioning [25]. Based on a qualitative review of items in each of 

the four domains, the research team ordered items appropriate for assessing different ability 

levels (low to high) for each construct. For example, within the gross motor sub-domain 

of physical functioning, items assessing ‘crawling’ abilities were ordered as ‘lower’ ability 

level items, appropriate for younger children; whereas, items assessing ‘running’ abilities 

were ordered as ‘higher’ ability items, appropriate for older children. This review allowed 

for detailed consideration of a wide range of items that assess developmentally appropriate 

abilities for each domain.

Item pools were iteratively culled to ensure that the selected items assessed abilities and 

behaviors that were age-relevant and focused on health and developmental concepts that 

are important in the assessment of preschool-aged children’s burn recovery. Based on 

previous work by Brady et al., health and development concepts were related to physical 

functioning, psychological functioning, social functioning, and communication and language 

development for children aged 1–5 years old [25]. Candidate items were removed from item 

pools if they were poorly worded, conceptually too narrow, irrelevant to this age group, 

inconsistent with the domain definition, or represented a concept that could not be assessed 

consistently by parent-report. For example, in the psychological functioning domain, several 

items assessed pediatric sleep behaviors. The item, “My child had frightening dreams or 

nightmares” was selected over other items with similar content, including, “This child 

has more nightmares”, “[This child is] Alarmed by scary dream”, “[This child is] Often 

frightened by dreams or the nighttime”. Clinician focus groups and parent semi-structured 

interviews were conducted concurrently with the qualitative item review to further develop 

and refine item pool content. During the early phase of project development, semi-structured 

interviews included parents of children who were 1–2 years of age. These methods are 

described elsewhere [25].

2.2. Item pool refinement

2.2.1. Clinical expert consensus meetings—As a first step for item pool 

refinement, consensus meetings were conducted with clinical experts to modify and 

standardize items selected from the qualitative review. Clinical experts across four primary 

research sites (Shriners Hospitals for Children burn centers: Boston, Cincinnati, Northern 

California, and Galveston) worked collaboratively from April 2018 until August 2018. 

Clinical expert consensus meetings consisted of child life specialists, social workers, 

pediatric burn nurse practitioners, occupational and physical therapists as well as an 

elementary school teacher. Clinical experts used an iterative process to revise original items 

and reconcile the following inconsistencies: recall period solidification, item stem, and/or 

item body that required revision. The meetings served as an opportunity for experts to clarify 

item language, such as re-phrasing double-barreled or multi-barreled items to address a 
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single construct. Clinical experts worked to select common English phrases, choose simple 

examples for certain items and avoided slang terms and/or regionally-understood jargon. 

Verb tense was standardized for each item within a domain. Literacy demands was also 

reviewed by clinical experts on the research team and items were simplified as needed.

An additional purpose of the expert meetings was to ensure comprehensive coverage of 

the four conceptual areas. For each item pool, 30–50 items were selected to reflect a 

representative sampling of the domain construct. Experts confirmed that selected items were 

clinically, developmentally, and culturally appropriate for assessment of parent-reported 

burn recovery among preschool-aged children. Final items underwent further rounds of 

expert consensus review to construct new items, and standardize recall periods, response 

options, verb tense, and literacy demands across all items for comprehension.

2.2.2. Parent cognitive interviews—Parents with a child aged 1–5 with a burn injury 

were recruited from Shriners Hospitals for Children — Boston to complete a one-time 

cognitive interview regardless of inpatient or outpatient status. Parents were additionally 

required to speak and understand English to meet eligibility criteria. Parents of children 

who sustained a burn injury prior to their first birthday but who were aged 1–5 at time 

of recruitment were invited to participate in the study. Potential parent participants were 

identified from electronic health records (EHR) of children within this age group who 

received inpatient and/or outpatient burn care at Shriners Hospitals for Children — Boston. 

Additional eligibility criteria included burn size with total body surface area (TBSA) equal 

to or greater than 5% and/or had burn injuries to critical areas such as face, hands, feet, 

or genitalia. Of 16 parents scheduled for cognitive interviews, only eight parents completed 

the cognitive interviews. Remaining eight parents did not answer at the scheduled time and 

study staff was unable to reach them at follow-up phone calls. Study staff attempted to 

re-contact parents by performing three follow-up calls at alternating morning, afternoon, 

and early evening intervals. If parents were unable to be reached, voicemails containing the 

study phone number and email were left. If all three follow-up calls were performed and a 

cognitive interview was unable to be rescheduled, the parent was deemed lost to follow-up.

One-on-one parent cognitive interviews were performed to evaluate candidate items. The 

focus of these interviews was to ensure item quality, relevance, and comprehensibility and 

each interview lasted approximately 45 min. By obtaining direct feedback from parents 

of pediatric burn survivors, improvements could be made to the four item pools to ensure 

that each item would be understood and interpreted as intended by the research team. The 

purpose of the cognitive interview was explained prior to the beginning of the interview 

along with completion of a brief demographic survey. An example was completed to ensure 

parents understood the process of the interviews (see Supplemental appendix). Cognitive 

interviews included potential survey items and background items (207 items). Parents were 

divided into two groups with each group reviewing 95 and 112 items, respectively.

Each candidate item was reviewed by at least four different parents to obtain feedback on 

language and clarity of the item pools. Items were presented one at a time to parents by 

Microsoft Power Point slides. Parents read each item aloud and a member of the research 

team queried each parent regarding item interpretation and response selection. Questions 
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about item interpretation included: (1) What do you believe the item is asking?, (2) Is 

the item easy or hard to respond to?, (3) Should the item be reworded?, and (4) How do 

you think the item could be made clearer?. Additional follow-up questions were asked, 

tailored to individual parents’ responses. Candidate items were either refined and finalized 

or eliminated from item pools based on this parental input. Parent feedback was captured 

in written notes and synthesized. To synthesize parent cognitive interview data, the research 

team analyzed written notes using methods informed by grounded theory [27–29]. Grounded 

theory in the context of theoretical saturation used a constant comparative analysis process 

moving in and out of data collection and analysis [30]. Data were collected until saturation 

was reached. Recurring themes that occurred in the cognitive interviewing process indicated 

that a point of saturation was achieved.

2.2.3. Ethical approval—This study was approved by the Western Institutional Review 

Board (BOS1805E and BOS1807) and the Boston University Medical Campus Institutional 

Review Board (H-37821 and H-37814). Verbal informed consent of each participating 

parent was obtained for this study.

3. Results

3.1. Generating initial item pools

Identification of items from existing measures generated a total of 9509 initial candidate 

items.

3.2. Qualitative item review

Table 1 shows the corresponding sub-domains for the four item pools and measures used 

to derive candidate items. For example, similar items that addressed crawling, walking, and 

running were grouped together within the gross motor sub-domain of physical functioning. 

A total of 188 final items were included across the four item pools.

3.3. Clinical expert consensus meetings

The final review standardized recall period to “In the past 7 days . . . ”. During cognitive 

testing, parents confirmed they were able to remember various observations and behaviors 

in this time frame. Parents responded, “I wouldn’t go any further beyond 7 days in terms of 

recall period”, “[In the past 7 days . . . ] recall makes it easier to answer”, and “Time frame 

of 7 days is good for recall”. This observation was consistent with previous PROM research 

demonstrating that a shorter recall time frame reduces bias and response shift problems 

[31]. Final consensus meetings also assigned a 5-point Likert scale set of response options 

to each item. Two different response options were considered based on whether the item 

content assessed ability or frequency. For items that assess ability, response options included 

“Unable to do”, “With much difficulty”, “With some difficulty”, “With little difficulty”, and 

“With no difficulty”. Response options for items that assess frequency of behaviors included 

“Never”, “Rarely”, “Sometimes”, “Often”, and “Always”. Finally, clinical experts modified 

items so that certain concepts were both negatively and positively phrased. For example, 

within the psychological functioning domain, two items included are “My child seemed sad 

or unhappy” and “My child seemed happy”. Negatively phrased and positively phrased items 
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were included to potentially reduce both acquiescent and extreme response biases. Including 

both positive and negative wording provides more expansive, comprehensive coverage of the 

metric for the domain at both higher and lower levels [32].

3.4. Parent cognitive interviews

3.4.1. Study demographics—The cognitive interview study population consisted of 

eight parents of pediatric burn patients aged 1–5. On average, the parent sample age was 

34±5.5 years with a greater proportion (62.5%) being female. Parent cognitive interview 

participants identified as White (50%) and a majority (75%) had completed some form of 

higher education (Bachelor’s degree or greater). Of the eight parents, three had children in 

the 1–2 age group and five had children in the 3–5 age group. Children were mostly male 

(87.5%) and on average, 24 months had elapsed since the date of the children’s burn injuries 

(Table 2).

3.4.2. Parent cognitive interviews feedback—Parents were able to comprehend 

the majority of candidate items and had minimal critiques for recall period and response 

options. Eight cognitive interviews identified issues with comprehension and relevancy 

which led to alternative wording for select items. Parents identified language that was 

difficult or confusing for them to understand and offered suggestions on how to better 

re-phrase items. The following four broad themes of concerns about item content emerged 

from the cognitive interviews: (1) item age-appropriateness, (2) the use of qualifier language 

within items, (3) items addressing extreme behaviors, and (4) issues with semantic meaning. 

Of the 207 items presented to participants during cognitive interviews, 5 were removed, 36 

items were reworded for the final item pool, 1 item was separated into two items, and 7 new 

items were added. Table 3 highlights examples of original items and how items were refined 

based on parent cognitive interview test findings.

Age-appropriateness of items in relation to a child’s current abilities and developmental 

progress was identified as an issue for a number of potential candidate items. Some 

parents had difficulties responding to questions that were outside of their child’s current 

developmental age range. To remedy this issue, 3 candidate items were rephrased, 2 were 

eliminated, and 2 new items were added. Additional age-related language was also included 

in the pre-survey instructions section: “Some questions may not seem age-appropriate for 

your child, but it is important you still respond to these items based on the response that 

best describes your child. Even if you are unsure, try your best to answer every question.” 

This pre-survey language was added not only in response to the parent cognitive interviews 

but also for the purpose of future field testing. As part of item pool field testing, parent 

participants are required to answer all of the items for psychometric analyses and our aim 

was to deter parents from skipping any questions they deemed age inappropriate.

Parents also had challenges with qualifier language within item text. They vocalized having 

difficulties conceptualizing terms such as “a lot” and “very.” Parents deemed qualifier 

language as too subjective and suggested that these terms be removed from item text. In 

response to this issue, the research team removed qualifier language from 4 candidate items, 

eliminated 1 candidate items, and added 1 new item to prevent parental misunderstanding 
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in later field testing. Simplifying item language was a direct result of parent suggestions 

from the cognitive interviews and was applied by the research team during clinical expert 

consensus meetings.

Item content that addressed extreme behaviors generated important feedback from parents. 

For example, the research team eliminated the candidate item, “My child hurt animals on 

purpose” from the psychological item pool in response to parental input. During cognitive 

interviews, some parents commented that these items were “aggressive” and “startling.” In 

addition, one parent indicated that even if his/her child engaged in these behaviors, he/she 

would not endorse the item.

The final theme that emerged from parent cognitive interviews was concern about semantic 

meaning. Parents indicated that some items were too vague and recommended clarifying 

these ambiguous items with concrete examples. For example, parents reported being 

confused by the item, “My child copied the gestures of others.” They stated, “I don’t 

understand what you’re getting at” and “Is this talking about good or bad gestures?”. 

Twenty-eight items were revised to include clarifying language, 1 item was removed, and 4 

new items were added. In addition, some item language garnered parental responses about 

containing double meaning and these items were also amended.

3.5. Final item pools

Four domains emerged as important when assessing recovery after a burn injury among 

preschool-aged children: (1) communication and language development (42 items) to assess 

the child’s ability to receive meaning and produce language; (2) physical functioning (53 

items) to assess the child’s gross and fine motor abilities; (3) psychological functioning (56 

items) to assess the child’s emotions and behavior (internalizing and externalizing behaviors, 

dysregulation, toileting, and response to trauma); and (4) social functioning (37 items) to 

assess the child’s social participation and abilities. Table 4 summarizes the item pool content 

for each domain.

4. Discussion

This study developed comprehensive item pools based on the conceptual framework 

previously developed for the Preschool LIBRE CAT Profile. These item pools provide a 

solid foundation for continued research that will add to the growing field of outcomes 

research directed towards tracking and improving recovery and rehabilitation efforts for burn 

survivors using CAT-based PROMs [15,16]. Item pool development processes identified 

items from existing PROMs and optimized extant item content using an approach focused on 

co-production using parental feedback and clinical expert review.

This work aims to advance measurement beyond the limitations of traditional, legacy 

measures which require all respondents to complete all items in a survey, even if some 

of the items are less relevant for the individual respondent. Traditional legacy assessments 

require administration of large numbers of items to adequately assess a child’s functioning 

and recovery across multiple health domains. For example, the Shriners Hospitals for 

Children/American Burn Association Burn Outcomes Questionnaire for Children 0–4 
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(BOQ0–4) is ones of a few burn-specific outcomes measures available to assess long-term 

outcomes in preschool-aged children. The BOQ0–4 is a historical measure that was an 

important landmark PROM in the burn literature. The assessment is administered by paper 

and pencil or telephone and requires respondents to complete all 55-items, across ten 

domains [12–14,33–35,37,38]. While the large number of items ensures that the instrument 

assesses activities that represent the developmental continuum, the resulting assessment is 

cumbersome, burdensome for the respondent, and not practical for administration in the 

clinic setting [19,39,40].

By building upon on the foundations of existing PROMs, preliminary research has shown 

evidence of the feasibility of using electronic platforms to collect outcomes data [7]. In 

addition to being conceptually comprehensive and timesaving, a CAT potentially can ease 

data handling and monitoring. Use of CAT-based assessments offer the opportunity to 

examine recovery of the burn survivor by integrating the derived scores with an electronic 

health records (EHR) system [7,10]. This is not unlike the results of a clinical test monitored 

over time in the EHR. Connectivity between an EHR system and PROMs data could 

potentially provide clinicians with information that directly impacts a patient’s course of 

care. In addition, a fully integrated system has the potential to facilitate patient – clinician 

communication, patient engagement, and could lead to improved outcomes and increased 

patient care satisfaction [41].

It is important to state that the use of a CAT-based metric is not always feasible in routine 

clinical practice. CATs are computer-based platforms that are dependent on technology 

such as laptops, desktops, tablets, and cell phones for use. In order to address possibilities 

where computers are not available to administer a CAT, a fixed short-form format can 

be administered by mail or telephone. This will put the subject on the same common 

metric. Additionally, short forms can be administered by simple computer interface with a 

researcher recording responses during a direct in-person interview or telephone interview.

Another finding of this study supports previous literature emphasizing the importance of 

using qualitative interviews to inform item content when developing new PROMs [16,42–

44]. Recent metric development guidelines recommend obtaining direct feedback from 

patients and families as early as the conceptual framework stage and through item generation 

[3]. Marrying clinical and parental input provides opportunities to frame the vision of a 

domains framework and inform subsequent item content. This process ensures that items in 

the outcome metric represent relevant health and age-appropriate domains as determined by 

clinicians and patients/parents. By partnering with future end-users, the research team can 

build a conceptual model to generate items that cover the full spectrum of the underlying 

construct and address the multidimensional nuances of the relationships across the content 

areas described. Stemming directly from domains represented in the conceptual model, high 

quality item pools include items of different levels of ability, laying the foundation for the 

CAT-based PROM. A qualitative review of item difficulty along the continuum of the metric 

can ensure that potential gaps in content are covered. Following field study data collection, 

IRT-based psychometric analyses will convert these item pools into hierarchically organized 

calibrated item banks which will exist behind the scenes of the CAT. Both the parents and 
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clinicians can play an important role where synergies involve input from both parties early 

on in this process. [15,22].

Limitations of the study should be noted due to potential impact on the transferability of our 

findings. First, each item was reviewed by at least four different parents during cognitive 

interviewing. When designing new questionnaires, some authors recommend conducting 

10–15 interviews to identify conceptually difficult domains and items [44]. We aimed to 

mitigate the limited number of cognitive interviews through extensive clinical expert review 

and decided to halt interviews once saturation was reached. Second, while some items may 

have been derived from pre-existing valid and reliable metrics, these items may function 

differently due to our study changes in item stem, body, and/or recall period. However, 

this approach was used with an eye towards IRT-based psychometric analyses, using a 

unidimensional approach for each of the conceptually-based domains. Third, the conceptual 

model for Preschool LIBRE1–5 aimed to include a family domain in the instrument [25]. 

During expert consensus meetings, we recognized that family is an important domain with 

important subtleties and nuances. Another concern related to increasing respondent burden 

when field-testing the item pool. To give proper justice to family items, ancillary items were 

added with five of sixteen total items related to parental satisfaction and family functioning. 

Considering a family-focused assessment with other detail and subdomains will be a further 

focus for a future study.

While the content validity of the item pools were established by the conceptual 

grounding of the well-known and highly credible World Health Organization’s International 

Classification, Disability, and Health for Children and Youth and interviews with parents 

of pediatric burn survivors, there is currently no empirical grounding that each construct is 

separate and unique [25]. Content validity of a PROM is at risk if the measure insufficiently 

captures or fails to capture important health domains that are relevant to the specific 

population [3]. Failure to generate initial quality items can result in loss of precision 

and accuracy, thus limiting the instrument’s responsiveness and effectiveness during later 

psychometric testing and clinical use. Future studies will include psychometric analyses, 

including confirmatory factor analysis and IRT-based analysis to evaluate and validate the 

domains and items to be administered by the Preschool LIBRE CAT Profile [45–47].

Despite these limitations, these findings represent an important contribution to the field of 

burn care and outcomes research for assessing health and recovery after burn in children 

aged 1–5. The use of the Preschool LIBRE CAT has the potential to shift clinical practice 

with the use of a low burden parent-reported PROM that uses cutting edge psychometric 

approaches as part of the treatment process. Future work will also include the development 

of measures for older age groups, such as school-aged children and teenagers. Once these 

age-specific instruments are developed and psychometrically tested, research teams would 

be able to utilize age-specific metrics to track outcomes across a patient’s childhood by 

bridging assessments throughout their age span in these formative years. The development 

of these instruments allows for age-specific cross-comparison of different domains and 

outcomes, and the opportunity to conduct longitudinal studies. Additionally, future work 

will have greater focus of cultural representation across different populations. As a future 

evaluative measure for nurses, physicians, other interdisciplinary care providers, and parents, 
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the Preschool LIBRE may be used to identify the needs for outpatient care in routine 

clinical practice. Clinical and research use of the Preschool LIBRE CAT has the potential to 

optimize interventions and personalize care for young children with burn injuries.

5. Conclusions

Continued expansion and improvement of the BOQ0–4 is critical to understanding the impact 

of burn injuries in children 1–5 years of age. We applied the Preschool LIBRE Conceptual 

Model to guide the development of item pools that address four conceptual areas impacted 

by burn injuries in preschool-aged children. The resulting 188 items represent item coverage 

across the four functioning sub-domains of the framework, including: (1) communication 

and language development, (2) physical functioning, (3) psychological functioning, and 

(4) social functioning. Our item development methodologies are the result of an iterative 

qualitative group consensus process across four primary research sites. By building upon 

item content derived from existing PROMs, this work forms the foundation and will guide 

the development of calibrated item banks for a new parent-reported, CAT-based outcomes 

instrument that measures recovery after burn in preschool-aged children, the Preschool Life 

Impact Burn Recovery Evaluation (LIBRE) CAT Profile.
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Fig. 1 –. 
Preschool Life Impact Burn Recovery Evaluation (LIBRE) CAT Profile development 

process. Steps 1–3 are detailed elsewhere [22]. Steps 4–8 are described in methods below.
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Fig. 2 –. 
Flow diagram of item pool development.
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Table 2 –

Cognitive interview parent participants and child demographics and characteristics of the burn injury (n = 8).

Parent

Age (years), mean (sd) 34 (5.5)

Male, n (%) 3 (37.5%)

Race, n (%)

 White 4 (50%)

 Black or African American 2 (25%)

 Other 2 (25%)

Education, n (%)

 Completed high school or equivalent 1 (12.5%)

 Completed some college 1 (12.5%)

 Completed Bachelor’s degree 4 (50%)

 Completed Master’s degree 2 (25%)

Living with spouse/partner, n (%) 7 (87.5%)

Children under 18 living at home, mean (sd) (n = 7) 2.6 (0.8)

Child

Age at time of burn, n (%)

 1 to <3 years 7 (87.5%)

 3—5 years 1 (12.5%)

Age at time of interview, n (%)

 1 to <3 years 3 (37.5%)

 3—5 years 5 (62.5%)

Male, n (%) 7 (87.5%)

Months elapsed since burn injury, mean (sd) 24.1 (7.8)
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