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Abstract

Pruritus is a commonly reported symptom after burn injury. Valid and reliable scales to measure 

itch in pediatric burn survivors is important for treatment and epidemiological studies. This study 

sought to develop psychometrically sound, publicly available self- and proxy-report measures 

of itch for use in pediatric burn survivors suitable for use in research and clinical practice. A 

panel of burn experts developed a definition of itch interference and a set of parallel self- and 

proxy-report candidate item that covered important activities affected by itch. Candidate items 

were evaluated in cognitive interviews with pediatric burn survivors (n=4) and proxies (n=2). 

Items were translated to Spanish and administered in both English and Spanish to a sample 

(N=264) of pediatric burn survivors and/or their proxy enrolled in the Burn Model System (BMS) 

longitudinal database. The mean age of the pediatric sample was 13 years and average time since 

burn 5 years. The final itch interference measures each included 5 parallel items calibrated using 

a one parameter graded response item response theory model, with a mean of 50 representing 

the average itch interference of the sample. Reliability of the scores is excellent between the 

mean and two standard deviations above. Initial analyses provide support for validity of the 

score. Concordance between the self- and proxy-report scores was moderate (ICC=0.68). The 

results support the reliability and validity of the itch scale in children and youth with burn 
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injury. The new BMS Pediatric Itch Interference scales are freely and publicly available at https://

burndata.washington.edu/itch.
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Introduction:

Pruritus is a commonly reported and unpleasant symptom after burn injury, and has been 

reported to affect up to 90% of adult and pediatric burn survivors at discharge from acute 

care.1,2 Whereas pruritus does resolve over time for many patients, it remains problematic 

for up to 60% to 70% of pediatric and adult burn survivors two-years post injury.1,2 Pruritis 

can be a significant cause of distress, and can impact wound healing, sleep, concentration, 

and overall quality of life.3-5

Studies in adults and children indicate that pruritus can be difficult to treat due to the 

complexity of treatment options and potential need for referral to specialists.6 In addition, 

the evidence for effectiveness of treatments for pruritus in burns is of low quality and a lack 

of treatment consensus exists across clinical settings.6 Very few studies have specifically 

examined the effectiveness of pruritus treatments in children with burn injuries,6,7 though 

a recent study indicated that only 30% of those provided with anti-itch treatment achieved 

complete symptom relief.7 Given the paucity of research and the high prevalence of pruritus 

in pediatric burn survivors, there is a need for future research to identify effective treatment 

protocols and potential new therapies.

In order to evaluate interventions or medications to improve pruritis, measurement tools 

that are sensitive and specific are necessary. Two measures of itch, the Toronto Pediatric 

Itch Scale and The Itch Man Scale, have been developed for use specifically in pediatric 

burn patients.8,9 While other measures of itch have been utilized in studies with burn 

survivors, including the Burns Itch Questionnaire (BIQ),10 the 5-D Itch scale,11 and the 

commonly used Visual Analogue Scale (VAS),12 they have not been validated in pediatric 

burn survivors. In addition, the 5-D and BIQ were developed for adults and contain 

items which may be inappropriate for the pediatric patient (i.e. items relating to work or 

partner relationship), and some evidence suggests the VAS may not be suitable for use 

in individuals with cognitive limitations, including children.12 Of the two pediatric itch 

measures currently available, the Itch Man Scale8 was the first tool to be developed for 

pediatric burn patients and consists of a graphic image containing five different stick figure 

images with corresponding descriptions. It was designed for burn patients age 6 years or 

older, and it generates an itch severity score between zero and four based on the image they 

select. Alternatively, the Toronto Pediatric Itch Scale9 is designed for use in children under 

5 years of age and consists of a single proxy report item which asks raters to assign a score 

for itch severity between zero and three. While some reliability and/or validity evidence is 

available for both scales, this evidence is generally weak8,9 and interpretation of the scores is 

problematic as neither scale has been evaluated for sensitivity to change, suggesting limited 
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usefulness for use in assessing the impact of pruritis treatments. While a proxy version of a 

scale can be used to assess pruritus when a child is unable to self-report or used in addition 

to pediatric report, validity of proxy report on the Itch Man scale has not been evaluated. The 

inter-observer agreement for the Toronto scale was moderate overall (kappa=0.52) and weak 

for those with intermediate itch.9 Lastly, neither scale was designed to assess interference 

of itch with daily activities or changes in itch after treatment, but rather are single item 

measures of itch severity.

In addition to the limitations already described, one item measures are typically less reliable 

than multi-items scales, especially multi-item instruments developed using Item Response 

Theory (IRT). Compared to Classical Test Theory, IRT methodology can significantly 

improve psychometric properties of multi-item scales and provide scores on the same 

metric, regardless of the mode of administration or the specific items (from an item 

bank) administered. Because of these and other benefits, IRT-based instruments have 

become increasingly popular in health assessment and clinical research.13-15 Given the 

limitations of the currently available measures of pruritus, the objective of this study was to 

develop publicly available self- and proxy-report BMS Pediatric Itch Interference (BMS-PII) 

measures for use in pediatric burn survivors using modern psychometric theory. We sought 

to develop psychometrically sound, clinically meaningful instruments suitable for use in 

research and clinical practice. To further enhance the validity and utility of the measures, 

we also included burn experts and burn survivors in the measure development process, as is 

recommended practice in measure development.16

Methods:

This study took place as a part of the larger Burn Model System (BMS) national longitudinal 

database, which has been described in depth elsewhere.17 Study procedures were approved 

at all participating BMS sites by their respective Institutional Review Boards. Development 

of the BMS-PII scales followed many of the procedures used by national measurement 

initiatives,13,15 including feedback from the target audience and use of modern measurement 

theory. The first step in the study was to define the construct of itch interference and 

develop items that measure it. This was done in consultation with an expert panel of 

burn researchers, burn clinicians, and psychometricians. Next, items were reviewed by 

individuals with burn injuries or a proxy using a cognitive interview process. Items were 

then administered to a sample of children with burn injury and/or their proxy. Using this 

data, items were analyzed using modern psychometric techniques including item response 

theory, and preliminary validity analyses were completed.

Participants and Procedures:

Expert Panel: A panel of eight BMS burn researchers from institutions across the United 

States met multiple times to discuss the definition and purpose of self- and proxy-report 

BMS-PII measures, appropriate length of the measures, format and wording of items, 

important life activities that may be affected by itch, and to choose individual item content. 

Once candidate items were proposed, the panel considered each item’s appropriateness and 

relevance to itch in pediatric burn injury prior to submission for cognitive interview testing.
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Cognitive Interviews: Candidate items chosen by the expert panel were tested in 

cognitive interviews with pediatric burn injury survivors and parent/proxy responders for 

children with a burn injury. Cognitive interview participants were recruited from the BMS 

center at the University of Texas Medical Branch at Galveston and the BMS center at the 

University of Texas Southwestern. Participants were recruited from a convenience sample 

of participants already taking part in the larger BMS longitudinal database.17 Interviews 

were conducted in either English or Spanish to youth ages 12 to 17 and to parents of burn 

survivors aged 12 to 15.

Structured cognitive interviews18 were completed on each of the proposed items. Cognitive 

interviewers completed written and verbal training sessions with an experienced investigator 

with training in measurement. Cognitive interviews were used to ensure that the items 

were understandable, relevant and meaningful to the target audience. The interview 

process involved asking participants to first respond to all items, followed immediately 

by probing questions about how they arrived at their answer and questions about clarity 

and meaningfulness of the question. Participants were also asked to give feedback on the 

appropriateness and clarity of the response options and instructions. Any problematic items 

were modified or deleted based on interview feedback. Each proposed type of item (either 

self-report or the parallel proxy report item) was reviewed by at least 5 individuals (i.e. 

either a burn injury survivor or a proxy).

Calibration Study: Items deemed clear and appropriate based on cognitive interview 

feedback were incorporated into the BMS national longitudinal database follow-up surveys 

for pediatric participants and their proxies (burn survivors being <18 years at follow-up) 

beginning in June, 2015. A description of the BMS and it’s goals and ideology have 

been previously described 19 and an overview of the type of data available has been 

published.19,20 In brief, the BMS currently includes four burn centers that contribute data to 

an ongoing longitudinal database that was initiated in 1994. Baseline data are collected from 

eligible consenting participants within 30 days of their acute hospital discharge following 

their burn injury. Follow-up data are collected during specific follow-up windows around 

6 months, 1-year, 2-years, and every 5-years post-injury for the lifetime of the participant. 

Inclusion criteria for individuals under 18 years of age include burn surgery for wound 

closure, primary treatment at a BMS center, and one of the following: a) Total Body Surface 

Area (TBSA) burned of 20% or greater; or b) deep second or third degree burns with 

serious functional or cosmetic threat that involve face, hands, feet, genitalia, perineum, or 

major joints; or c) deep electrical burns including lightning injury or inhalation injury with 

burn injury. Data is collected using a combination of medical record abstraction and self-

report surveys administered either via paper/pencil, online, or phone or in-person interview. 

Participants can complete the survey in either English or Spanish. Self-report and proxy 

report surveys for pediatric participants are both administered until at least the age of 14, 

though some BMS sites administer both through the age of 17. While all BMS sites enroll 

pediatric burn survivors, the majority of the pediatric participants are enrolled at the Shriners 

Hospitals Pediatric Burn Center in Galveston, Texas location. Only pediatric participants 

(<18 years) who were over the age of 8 at the time of follow-up assessment, and/or their 

proxy, were invited to complete the candidate itch items. If participants responded at more 
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than one follow-up timepoint to the itch items, only their first response was used (i.e. only 

one record from each individual and/or their proxy was included).

Measures:

The BMS longitudinal database includes demographic and multiple health and symptom 

related measures. Burn related variables, including Total Body Surface Area (TBSA) 

burned, etiology of burn, and location of burn, are collected via medical record abstraction. 

Demographics and health outcome measures are collected via self-report and/or proxy-

report. Specifically, self-reported pain interference, physical function, and peer relationships 

were measured using the PROMIS Pediatric Profile 25 v2.0, which includes four items that 

measure each of six domains.21 Proxy-reported peer relationships, pain interference, and 

physical function were assessed using the PROMIS Peer Relationships Short Form 7a proxy, 

PROMIS Pain Interference Short Form 8a proxy, and PROMIS Physical Function Mobility 

Short Form 8a proxy. The PROMIS profile and short forms were scored following developer 

guidelines.22-24 Items are scored on the T-score metric and a mean of 50 represents the 

mean of the general United States population. Higher scores indicate more of the trait 

being measured (i.e. more pain interference, better physical function, and better peer 

relationships).

Itch Interference: The candidate BMS-PII self- and proxy-report items were included 

in the BMS longitudinal database at all follow-up timepoints. The candidate items are 

described in detail below, but included five items measuring important aspects of itch 

interference. The items utilized the time frame of the past 7 days and a five-point 

frequency response scale of “Never” to “Almost Always”. A Spanish language version 

of the items was also created for this study as a significant percentage of participants 

are Spanish speaking. The Spanish translation was reviewed by at least two different 

research coordinators fluent in Spanish and then consensus meetings were held to discuss 

the translation and decide upon the final version.

Data Analyses:

Descriptive statistics were calculated for the calibration sample on demographic and burn 

related variables. All analyses, with the exception of IRT analyses, were completed using 

Stata 14.2.25

IRT Analyses: Data from the calibration study were used to calibrate items to a one 

parameter graded response IRT model26 and evaluate score reliability. All analyses were 

completed on self- and proxy-report responses separately (i.e. they were treated as separate 

measures). As a first step, the IRT assumptions of unidimensionality and local independence 

were examined after fitting a one factor confirmatory factor analysis (CFA) using the 

WLSMV estimator in Mplus 7.2.27 Unidimensionality is supported by a comparative fit 

index (CFI) of 0.90 or higher,28 while local independence violations can be examined using 

the residual correlations from the CFA, as residual correlations greater than 0.2 suggest local 

dependance.29 Item pairs identified as having significant local dependance were examined 

and problematic items dropped from the banks if necessary. Items that met the assumptions 

of unidimensionality and local independence were calibrated to a one parameter graded 
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response IRT model (i.e. discrimination parameters were set to be equal across items) using 

IRTPRO 4.2.30 Item fit was evaluated by examining the stability and size of the item 

calibration parameter standard errors.If the standard errors were judged to be sufficiently 

small across all discrimination and difficulty parameter estimates no items were dropped 

from the bank.

Final item parameter estimates were calculated for both proxy and self-report banks 

and were centered in the calibration study sample (i.e. a score of 50 is the mean 

of the calibration study sample). In addition, item response curves and individual and 

combined test information functions were extracted from IRTPRO. The response curves 

were examined to evaluate the function of the response options. Ideally, category response 

curves have distinct peaks, indicating the most likely response category to be selected by a 

respondent at each level of the trait (i.e. itch interference).31 The test information functions 

were converted to Classical Test Theory reliability estimates and plotted along the T-score 

continuum with a histogram of participant scores. Reliability of 0.8 and 0.9 in the Classical 

Test Theory framework corresponds to scale information in the IRT framework of 5 and 10 

respectively.32 In general, reliability of 0.8 is considered sufficient for group comparisons 

while 0.9 is required for individual comparisons.33,34 The range of scores for which the 

BMS-PII scales measure above 0.9 or 0.8 reliability was also calculated. Floor and ceiling 

effects were examined and are considered to be present if more than 15% of respondents 

achieved the lowest or highest possible score, respectively.35

Validity Analyses: The construct validity of the BMS-PII scales was evaluated by 

examining Pearson’s correlations between BMS-PII scores and other self- or proxy-report 

outcome measures. Based on prior literature we hypothesized that BMS-PII scores would 

be moderately positively correlated with pain interference scores (r ≈ 0.5),1 while having 

a low degree of correlation with less related constructs including physical function and 

peer relationships (~r ≤−0.3). Though the current literature is somewhat conflicting on the 

association between TBSA and itch,1,7 we examined known groups validity by comparing 

BMS-PII scores between TBSA burn groups. We hypothesized that BMS-PII scores would 

be significantly higher for individuals with higher TBSA burn (>40%) than below.

Self and Proxy Report Comparison: To assess agreement between self and proxy 

BMS-PII responses a number of analyses were completed. Overall scale agreement was 

examined by calculating average differences between self and proxy total scores and 

a Pearson correlation coefficient. In addition, a 2-way mixed effects model (absolute 

agreement, individual measures) intraclass correlation coefficient (ICC)36 was performed. 

We considered ICC values less than 0.5, between 0.5 and 0.75, between 0.75 and 

0.9, and greater than 0.90 indicative of poor, moderate, good, and excellent reliability, 

respectively.37 Individual item agreement and concordance was examine using weighted 

versions (quadratic) of both Cohen’s kappa and an alternative to kappa, the Gwet’s AC2 38 

Gwet’s AC is a more stable inter-rater reliability coefficient, less affected by prevalence and 

marginal probability, and does not depend on the assumption of independence of raters.39 

We considered a kappa or Gwet’s AC value of 0.21-0.4 fair agreement, 0.41 to 0.6 moderate 
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agreement, 0.61 to 0.8 substantial agreement, and greater than 0.81 excellent agreement.40 

Gwet’s AC was calculated in Stata25 with the user written kappaetc41 command.

Results:

Expert Panel:

The expert panel included eight MD or PhD level burn clinicians and researchers, at least 

one with training in measurement. The panel decided that the new BMS-PII scales should 

measure how often itch interferes with important aspects of a child’s life, including the 

extent to which itch hinders engagement with social, cognitive, emotional, and recreational 

activities as well as ability to sleep. Because the panel wanted to include the new scales 

in the existing BMS survey, brevity of the scales was of extreme importance to the panel. 

Thus, the panel wanted to include only one question about each of the important aspects 

of itch interference (social, cognitive, emotional, recreational activities and sleep). The 

panel decided to use the 7 day time frame (i.e. “In the past 7 days…”) to make the scale 

appropriate for use in clinical trials where the 7 day time frame is the most common and 

the frequency response options recommended by the PROMIS initiative (i.e. “Never” to 

“Almost Always”).42 The panel developed 20 candidate items to assess how itch affects 

engagement with sleep, social, cognitive, emotional, and recreational activities. Of the 20 

candidate items, the 5 items (i.e. one per subdomain) that were voted most preferred or most 

relevant by the expert panel were chosen for the candidate measures (see Table 1). Parallel 

items were then created for proxy responders with identical response options (i.e. “I felt 
angry when I was itching” became “My child felt angry when he/she was itching”).

Cognitive Interviews:

A total of four pediatric participants with a burn injury completed cognitive interviews on 

the five self-report itch items, and two parent/proxy responders completed the cognitive 

interview of the five parallel proxy-report items. Pediatric respondents ranged in age from 12 

to 15 years (mean age: 13 years) and proxy responders included one mother and one father 

of different 12-year-old children with burn injury. Mean burn size (% TBSA) of the pediatric 

burn participants was 41% (range: 5-50%). All six participants found the items clear and 

appropriate. None indicated difficulties with the response options or instructions. Thus, no 

changes were made to either of the five item sets prior to administration in the calibration 

sample.

Calibration Sample:

A total of 264 pediatric participants and/or their proxy completed at least one of the 

candidate BMS-PII items during at least one follow-up assessment (only their first response 

was used if they completed it at multiple timepoints). Of these, 247 participants completed 

the self-report candidate items, 260 completed proxy-reports, and 243 had both self- and 

proxy-report. Individual item missingness ranged from 0% to 1% across the 10 itch items. 

The final dataset included 11% (n=28) collected at six months, 27% (n=71) at 12-months, 

11% (n=30) at 24-months, 23% (n=61) at 5 years, 22% (n=58) at 10 years, and 6% (n=16) 

at 15 years post burn injury. The sample was majority male (n=179), mean age of the 

pediatric burn participant was 13.1 years, and the average time since burn injury at BMS-PII 
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administration was 5.0 years (see Table 2). The majority of participants completed the items 

in Spanish (n=207) and were of Hispanic ethnicity (n=210).

IRT Analyses: The results of the CFA for both self- and proxy-report supported 

unidimensionality (both CFI=0.99) and no items displayed residual correlations greater 

than 0.2 on either self- or proxy-report. After calibration to the unidimensional graded 

response IRT model item parameter standard errors were sufficiently small (0.06 to 0.18 for 

difficulty and 0.35 for discrimination) to retain all 5 items for both self- and proxy-report 

(see Table 1 for item parameters). Response options were acceptable for all items. There was 

some support for fewer responses for some items, but the response curves were acceptable 

and for consistency and simplicity we decided to retain 5 response options for all items. 

The reliability of both five item self- and proxy-report measures is high (>0.9) between 

T-scores of 50 and 72 (see Figure 1) and good (>0.8) between T-scores of 48 and 74. When 

examining only those who report at least some itch interference (i.e. those not answering 

“Never” to all items), the percentage of participants measured with reliability greater than 

0.9 is 94% on self and 95% on proxy and greater than 0.8 is 100% and 95% on self- and 

proxy-report measures, respectively. As can be seen in Figure 1, approximately half of the 

sample (n=127 (51%) self-report; n=134 (52%) proxy-report) reported no itch interference 

(“Never” on all items) and are at the floor of the measure. This is to be expected as 

individuals with no itching would not experience itch interference. A small number of 

participants (n=7 (3%) self-report; n=5 (2%) proxy-report) answered “Always” to every item 

and were at the ceiling of the measure, indicating the ceiling effects are minimal.

Validity Analyses: Correlations between BMS-PII self- and proxy-report and pain 

interference were 0.50 and 0.55 respectively. Correlations between self-report itch and 

self-reported physical function and peer relationships were −0.28 and −0.13, respectively. 

Similarly, correlations between proxy-report BMS-PII and proxy-report physical function 

and peer relationships were −0.28 and −0.23, respectively. When comparing BMS-PII by 

percent TBSA burned, self-reported itch interference was higher for those with higher TBSA 

burned (>40%) (t=−2.3, p=0.02) while proxy-report was not significantly different by TBSA 

burned (t=−1.6, p=0.10). Thus, these results support construct validity of the BMS-PII 

scores, as the correlations were of the magnitude and in the direction hypothesized. Known 

groups validity was also supported by the TBSA burned self-report results, though not by the 

proxy-report results.

Self and Proxy-Report Comparison: By design mean BMS-PII scores in the sample 

were 50.0 (SD:8.8) on self-report and 50.0 (SD:8.8) on proxy-report. The average mean 

difference was 0.03 points (SD:7.0) for self- minus proxy-report. The Pearson correlation 

coefficient between the self- and proxy-report T-scores was 0.68 (n=243) and the ICC 

was 0.68 (95% CI:0.61-0.74), which corresponds to moderate concordance. Individual item 

weighted Kappa values ranged from 0.63 to 0.66 while Gwet’s AC values ranged from 0.83 

to 0.87 (see Table 2). Depending on which statistic is considered, proxy item reliability for 

all items is either substantial or excellent.
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Discussion:

Pruritus is a common symptom after burn injury and can remain problematic for over half 

of burn survivors at two years post injury.1,2 The availability of psychometrically sound 

instruments for measuring itch are essential for studying the efficacy of treatments for 

improving itch in burn patients, an area in which there are currently no recommended 

treatment protocols. The availability of such an instrument could also potentially allow 

clinicians to identify patients in need of further treatment for pruritus when used as a 

screening tool in clinical settings.

This study reports on the development of new pediatric itch interference scales for use by 

either self- or proxy- report. These parallel scales are the first itch scales to be developed for 

use in a pediatric population using modern psychometric methodology, including calibration 

to an IRT model. In addition, the BMS-PII scales were developed following established 

guidelines by engaging important stakeholders in the development of the construct definition 

and item bank content, as well as completion of cognitive interviews. Results of this study 

indicate that the BMS-PII scales have good psychometric properties while being brief and 

flexible.

The final BMS-PII scales were calibrated as item banks which allows them to be 

administered either through computer adaptive testing or as a custom short form, while 

maintaining comparability of scores across administration modes. The final scores are 

centered in this study sample such that a score of 50 represents the mean of this sample of 

pediatric participants as self-reported or reported by caregiver proxy-report of children and 

youth with severe burn injuries. There was ≤1% missing data on any of the self- or proxy-

report items indicating items were applicable to nearly all patients. When administered in 

full as 5-item scales, the reliability of both BMS-PII scales is very high above the mean 

T-score (i.e., between 50 and 72), indicating they can be used for individual comparisons 

within this range. Scores are less reliable for individuals with inch interference below the 

mean. This is clinically appropriate as it is more important to have higher reliability for 

assessing and discriminating itch interference in individuals with higher itch interference 

who may be in need of more or better treatment options. In addition, the pattern of 

correlations between itch and pain, physical function, and peer relationships all provided 

support for the construct validity of the measures.

A further strength of this study is the development of parallel self- and proxy-report scales. 

Whereas it is well documented that proxy-response is not equivalent to patient report 

and self-report information is preferable when possible,43 information about children’s 

symptoms is often solicited from caregivers for multiple reasons. For example, parent 

perceptions of their child’s health are the principal determinant of utilization of health 

care services44 and may have unique and important value.45,46 In addition, proxy report 

may be the only option in many instances when children are unable (e.g. illness, cognitive 

limitations, reading ability) or unwilling to provide responses. Thus, the availability of a 

proxy-report option for assessing itch interference for this population is of high value, 

and our use of parallel item sets makes comparisons between self- and proxy-report easier 

and more meaningful.47,48 In this study the individual item agreement ranged between 
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substantial and excellent, and overall score correspondence between self- and proxy-report 

scores was moderate. This is similar to or higher than agreement reported between many 

other health related outcome measures.43

Limitations and Future Research:

One limitation of this study is the use of a sample of pediatric burn patients with severe 

burn injuries, the majority of which were of Hispanic background and from one data 

collection site within the BMS. Future research should examine the validity and reliability 

of the BMS-PII scales in children with less severe burn injuries as well as in samples with 

more diverse racial or ethnic backgrounds. Also, the sample did not include any self- or 

proxy-report for children less than 8 years of age. While evidence supports the validity of 

self-report health related quality of life in children as young as 5 years,49 further validity 

testing in children 5 to 8 years would need to be done before the scale can be recommended 

for use below age 8. In addition, because the items are not burn specific the scales could 

potentially be administered in populations that experience itch for reasons other than burns. 

However, studies are needed to examine the appropriateness of the BMS-PII scales and their 

psychometric properties in other populations. Lastly, due to the limited sample size, we were 

unable to examine if the BMS-PII displayed differential item function (i.e. bias) by language 

of administration or other participant characteristics such as gender, race, or age group. For 

example, it is not known if there are cultural differences in development or perceptions 

of itch, though some research suggests itch may differ across racial or ethnic groups.50,51 

Thus, future studies should examine if cultural or other demographic characteristic influence 

responses to the items.

Conclusion:

This study found strong evidence of validity and reliability of the BMS-PII scales in 

pediatric burn survivors. The self- and proxy-report scales are the first pediatric itch 

measures developed using modern psychometric theory. The reliability of the scores is 

high for scores at or above the mean, indicating the scale could be used in clinical trials or 

research evaluating effectiveness of itch interventions. The scales allow for flexible modes of 

administrations (e.g. computer and paper pencil), including computer adaptive testing. The 

scales are available in both English and Spanish languages, are publicly available and free 

for use. User guides including the formatted scales and scoring instructions are available for 

download at https://burndata.washington.edu/itch.
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Figure 1. 
Reliability of the BMS Itch Interference self- and proxy-report scales compared to the 

distribution of itch interference self-report T-scores in the scale calibration sample (n=247).
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Table 2.

Demographic and burn characteristics of the calibration sample

Calibration
Sample (N=264)

mean ± SD
n (%)

Age (years) 13.1 ± 2.9

Age Group of Pediatric Burn Participant

 8-11 years 99 (38%)

 12-17 years 165 (62%)

Sex

 Female 85 (32.%)

 Male 179 (68%)

Survey Language

 English 57 (22%)

 Spanish 207 (78%)

Race/Ethnicity

 Non-Hispanic White 42 (16%)

 Non-Hispanic Black 8 (3%)

 Non-Hispanic Other Race 2 (1%)

 Hispanic White or Other Race 210 (80%)

Burn Etiology

 Fire/Flame 195 (74%)

 Scald 44 (17%)

 Electricity 19 (7%)

 Other 6 (2%)

Time Since Injury (years) 5.0 ± 4.6

% Total Body Surface Area (TBSA) burned 44.4 ± 18.2
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