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Abstract

Acute pediatric burn injuries often result in chronic sequelae that affect physical, psychological,
and social outcomes. To date, no review has comprehensively reported on the impact of burn
injuries across all three domains in school-aged children. The aim of this systematic review

was to identify published literature that focuses on the impact of burn injuries on physical,
psychological, or social functioning, and report upon the nature of study characteristics and their
outcomes. We included literature published after 1980, focusing on burn outcomes in children
aged 5 to 18 years. Each eligible study was systematically reviewed and primary outcomes were
classified into outcome domains based on existing frameworks. Fifty-eight studies met inclusion
criteria, and reported on physical (7= 24), psychological (r7=47), and social (r7=29) domains.
The majority of the studies had sample sizes of <100 participants, burn size of <40%, and
findings reported by parents and/or burn survivors. Only eight of 107 different measures were
used in three or more studies. Parents and burn survivors generally reported better physical

and social outcomes and worse psychological functioning compared to non-burn populations.
Physical disabilities were associated with psychological and social functioning in several studies.
Follow-up data reported improvements across domains. This review demonstrates the importance
of physical, psychological, and social status as long-term outcomes in burn survivors. Mixed
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findings across three outcome domains warrant long-term research. Findings of this review will
guide the foundation of comprehensive burn and age-specific instruments to assess burn recovery.

Burn-related injuries in children and adolescents (5 to under 19 years of age) account

for roughly 15% of burn hospital admissions.? With improvements in burn care, research
efforts have expanded to include the study of patient-centered outcomes—tailored to specific
health care needs of individuals.? Long-term health-related quality of life (HRQL) of burn
survivors are now explored and ways for their improvement are sought. For the purpose
of this review, HRQL refers to the health domains pertinent to quality of life that focuses
on people’s level of ability, daily functioning, and capacity to experience a fulfilling life.3
It is important to assign and assemble items relevant to the outcome domains that are of
significance after a burn injury. The viewpoints of clinicians, pediatric burn survivors, and
their parents is especially important in order for this scope of domains and survey items to
lead to interventions useful or impactful in clinical care.

Burn survivors experience physical, psychological and social challenges in both the short
and long term. Complications during the acute stage often involve fluid shifts, wounds,
infections, pain, or cardiopulmonary issues. Long-term physical complications are different,
including contractures, hypertrophic scarring, heterotopic ossification, difficulties with
thermoregulation, and pruritus.*® Metabolic changes, which contribute to loss of muscle
mass and weakness, may delay growth and development in young children. Adverse
outcomes and complications are often treated with reconstructive surgery, intensive physical
and occupational therapy, and other special accommodations (eg, environmental temperature
control, access to routine medical care such as colonoscopy when an IV cannot be inserted
in burnt extremities) in order to limit long-term disabilities.” Impaired physical functioning
impacts psychological outcomes, such as posttraumatic stress symptoms (PTSS) which are
less severe and persistent than posttraumatic stress disorder, depression, anxiety, disruptive
behavior, body image, or cognitive functioning.8-10 Alternatively, psychological functioning
also impacts physical functioning where maladjustment can hinder physical performance.
Social outcomes such as peer relations and community participation are influenced as

well, especially in those injured during the adolescence where peer approval is particularly
important. Since the consequences of a burn injury can persist into adulthood, it is vital

to understand the long-term consequences of burn injuries on physical, psychological, and
social outcomes from a developmental lens.

Erikson identifies several stages of psychosocial development that define the critical role
psychological and social functioning plays in human development.11 The fourth and fifth
stages are important to consider in the context of this study. The fourth stage, /industry versus
Inferiority (approximately 6-12 years), is defined by increased socialization at home and at
school through interactions with peers alongside the drive to be competent and developing

a greater sense of reality. In the fifth stage of /identity versus role confusion (approximately
12-18 years), social identity, values, and goals are further established. Disruption of typical
development at either stage can negatively influence functioning,2:13 therefore impacting
HRQL.
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Previous systematic reviews have analyzed physical,14 psychological,1® and social
functioning!6-18 separately, were conducted in adult burn survivors,8.19 or focused only

on interventions.20-27 The current systematic review is unique as, to our knowledge, there
are no existing reviews that comprehensively report upon physical, psychological, and social
outcomes in burn survivors 5 to 18 years of age. This is one of the first reviews to add

a contextual perspective to the burn literature by encompassing all three domains in burn
survivors 5 to 18 years of age.1”20 As such, the aim of this review is to report the physical,
psychological, and social impact as well as symptoms of burn injuries in pediatric burn
survivors aged 5 to 18 years, and link outcome domains to existing frameworks for the
purpose of providing a foundation for measurement of outcomes in burn recovery.

METHODS
Eligibility Criteria

Studies were identified through PubMed, Web of Science, and a manual reference check.
Search terms covered both broad and domain specific terms such as “pediatric burn” and
“health-related quality of life,” “pediatric burn,” and “outcomes,” or “pediatric burn” and
“psychosocial recovery” (Supplementary Appendix 1). Studies reporting on pediatric and
adolescent burn survivors’ outcomes (5-18 years at time of assessment), written in English,
and published after 1980 to April 2021 in a peer-reviewed journal were included. We also
performed a manual reference check on other study reviews (eg, meta-analysis, systematic
reviews, or editorials) to ensure potentially eligible articles were not missed.

Article Review Process

The first author (K.F.P.) conducted the literature search. After removal of duplicates, K.F.P.
excluded studies on the basis of the title and abstracts. Full texts were further evaluated

for remaining studies and doubts surrounding study inclusion were resolved by discussion
with a second reviewer. Independent reviews were conducted in randomly assigned three
sets such that each study was systematically reviewed twice using the McMasters Critical
Review Form for Quantitative Studies (Supplementary Appendix 2), developed by the
McMaster University Occupations Therapy Evidence Based Practice Research Group.28
This assessment tool has been used in systematic reviews in multiple health care fields and
is appropriate for this type of quantitative research.2%-32 Of the eight sections of this tool,
the section involving interventions did not apply to this review as the aim of this current
systematic review was to identify studies reporting on outcome domains that are influenced
as a result of the burn injury rather than to report on the influence of interventions on
outcome domains. Two authors (K.F.P. and G.G.G.) reviewed the first set of 36 studies,
two authors (C.A.R. and S.L.R.) reviewed the second set of 39 studies, and two authors
(K.F.P. and E.M.K.) reviewed the third set of four studies. Each dyad discussed their
individual reviews to reach a consensus. We used the Cochrane review methodology for
data extraction.33 Any disagreements were later addressed by another reviewer through
consulting McMasters Critical Review Guidelines, and bias limited through internal weekly
checks by senior authors and a clear distinction between inclusion and exclusion criteria.
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Classification of Instrument Subdomains Into Outcome Domains

RESULTS

We extracted subdomains assessed by each instrument utilized in each article and
classified them into the applicable World Health Organization’s (WHO) International
Classification of Functioning, Disability, and Health — Child and Youth (ICF-CY)
components (body structure and function, personal factors, activity and participation,

and environmental factors). Relevant American Burn Association/Shriners Hospitals for
Children Burn Outcomes Questionnaire 5_1g (BOQ 5_1g) scales (pain, itch, appearance,
emotional health, school reentry, upper extremity function, physical function and sports,
transfers and mobility, and satisfaction with current state) were then matched to these ICF-
CY components for classification into outcome domains. Further, the relevant subdomains
of the Preschool;_s LIBRE Conceptual Framework (gross motor, fine motor, internalizing,
externalizing, dysregulation, trauma, toileting, play, connecting with family/peers, and
friendships) were used to provide a foundation for outcome domains (Table 1). These
outcome domains were further categorized into subdomains to present the results in a
coherent manner. Outcome subdomains include the following: clinical symptoms (including
pain, itch, sleep disturbance, height, or weight), physical resilience (ie, ability to recover
quickly and maintain physical strength), internalizing behavior (including findings related
to anxiety, depression, body image, and self-esteem), externalizing behavior (including
findings related to defiance, aggression), psychological resilience (ie, ability to positively
adapt or cope), school performance (including school re-entry, cognitive difficulties, and
status/popularity), and interpersonal relations (including relationships with peers, siblings,
parents, or strangers and social skills).

Included Studies

After screening titles and abstracts of 917 studies, 781 studies were excluded. Full texts
were reviewed for the remaining 136 studies and 57 additional studies were excluded
resulting in 79 potential studies. These studies were systematically reviewed using the
McMasters critical review form, and after dyad discussions, 21 studies were further deemed
ineligible, resulting in the final inclusion of 58 studies. Example studies that were excluded
are studies with range and/or mean age of subjects outside of our intended population,3#
studies reporting on parental outcomes,3® or studies aiming to understand the influence on
outcomes following an intervention.3 Further reasons for exclusions at each step are given
in Figure 1.

Study Characteristics

Studies were conducted in North America (7= 38), Europe (/7= 18), South America (n=

1), and Oceania (7= 1). Sample sizes in the studies involved 6 to 678 burn survivors. Both
patient- and parent-report measures were used in 23 studies. Results were compared to a
reference group in 25 studies and 29 studies had no comparison group. Follow-up data were
reported in 23 studies. Study design, type of measurement, mean age at time of assessment,
mean burn size (% total body surface area burned, %TBSA), and assessed outcome domains
are given in Table 2.

J Burn Care Res. Author manuscript; available in PMC 2023 March 23.
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Outcome Domains and Instruments

Results were categorized into three outcome domains: physical functioning, psychological
functioning, and social functioning. A total of 24 studies addressed physical functioning,

47 studies addressed psychological functioning, and 29 studies addressed social functioning.
Results of some studies were specific to one outcome domain while others reported on
health outcomes in multiple outcome domains. The summarized findings described in the
subsections below cite each study that reported those findings. Across 58 studies, 107
different instruments were used to measure outcomes (Supplementary Appendix 3). Of
these 107 instruments, only eight instruments were used in three or more studies: Child
Behavior Checklist,37~46 Burn Outcomes Questionnaire (04, 5-18, or 11-18),47-53 Family
Environment Scale,#14448.54-57 youth Self Report,37-39.41.42.58 pjers-Harris Self Concept
Scale,37:59-63 Strengths and Difficulties,3953:62.64.65 Beck Depression Inventory,43:66.67 and
Teacher Report Form,37:3841

Physical Functioning

Impact of Clinical Symptoms—Significant loss of long-term bone density (P < .005)
and below average height (£ < .0001) was noted in severely burned children up to 5-year
postburn measured through age-related bone mineral density z scores and height-for-age z
scores, respectively.”-68:69 |n another study, prevalence for below average height and weight
decreased by 3-year postburn, indicating growth delay.”® Sleep disturbance was another
common phenomenon where despite adequate sleep time, burn survivors had poorer quality
of sleep.”! Moderately burned children had significantly lower pain thresholds (P =.02)
while thresholds for severely burned children were not altered consistently.> Pain coping
styles were significantly different, with females seeking social support more than males (P =
.01), and associated with age at time of burn injury and age at time of assessment.”2 Pain is
additionally correlated with itch intensity and while frequency and intensity decreased over
time, symptoms were consistently reported at discharge, 6-, 12-, and 24-month postburn
injury.”3 Similarly, both females and children with a pre-existing comorbidity were found to
be at a higher risk of experiencing itch symptoms.5%:74 Additional factors associated with a
higher risk of problems with pain and itch include severity of burn, presence of a facial burn,
and length of hospital stay.5052

Physical Resilience: Parents generally reported children as physically resilient, with optimal
functioning in mobility, self-care, and usual activities of play and leisure.4147:51.62 Severely
burned children and their parents reported that children were more active at an average of
5-year follow-up after burn injury with children also reporting fewer health problems.3”
Functional independence significantly improved from admission to discharge and remained
consistent at 3- and 6-month postburn (£=.000) at all time points.”®76 Mean weight-for-age
from pre-injury to follow up at 1.5 years also improved significantly (2= .03) for severely
burned children compared to a reference sample.” 68

On the other hand, larger burn size significantly impacted upper extremity functioning
compared to smaller burn size.? The risk of functional limitations in upper extremity
and sports increased with the presence of visible scars.?? According to parental reports,
physical impairment, especially right lower extremity impairment, was found to correlate
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negatively (r=—0.76, P=.02) with organized activities and athletics.*2 Athletic competence
was significantly lower (2= .033) than the non-burned sample.*6 Lower scores were also
reported on scales related to freedom of movement and self-help activities compared to
non-burned samples.’

Psychological Functioning

Clinical Symptoms—The prevalence of clinical symptoms was reported in 14

studies with difficulties reported by combinations of self-, parent-, and teacher-

reports in internalizing behaviors, externalizing behaviors, cognitive difficulties, and
phobias,39:43.45,47,51,55,57,60,63,64,77-80 Depending on the informant, prevalence ranged from
6% to 87%. Sleep disorders manifested as nightmares, sleepwalking, bed-wetting, and
daytime naps with nightmares persisting 6.9 years postburn injury.8! Additionally, PTSS
was highly prevalent, and present at follow-up time points with mixed results.5%.7° High
PTSS prevalence was significantly predicted by longer time since burn injury (£ < .05),
more use of distraction coping strategy (£ =.04), dissociation, more severe burn, and more
preburn conflict with family.82:83 Alternatively, fewer symptoms were reported by children
with maternal supervision at time of burn injury.”®

Internalizing Behavior

Anxiety and Depression: Parents of older children reported higher anxiety in their children
during hospital stay compared to parents of younger children at time of assessment.*4
Additionally, anxiety was noted in children of all ages awaiting surgery with behaviors
such as attachment, wishing to go home, sweating, crying, complaints, and stiffness.#4

On the other hand, young survivors and females reported experiencing higher levels of
anxiety compared to older survivors and males.84 Internalizing behaviors noted in survivors
with burns to critical areas (ie, burns to hands, face, feet, and/or genitalia area) included
loneliness, solitariness, social isolation, and reduced heterosexual contact.”8

Body I mage and Self-esteem: Body image scores were mixed between sexes with one study
reporting better scores for females while another reported worse scores.67:85 Extremely
high anxiety was initially reported when evaluating self-image.%° Survivors with severe
burns experience problems with appearance scores and satisfaction with current state.>!
Compared to non-burned populations, worse body image scores were reported in children
with burns until 5-years post-injury.4”:°0.86 Body esteem and appearance scores correlated
with perceived stigma, social comfort, and conflict with family.#8:8% Higher number of
scars resulted in significantly decreased scores (P < .001) for physical appearance®

and happiness, satisfaction, and emotional adjustment.>3->? Parents underreported their
children’s perceived stigmatization compared to self-reports (2= .01).87 Burn survivors
reported significantly better scores in perceived appearance (P =.018), satisfaction with
weight (P=.001), and general feelings about self-appearance compared to an age-matched
population.8”

In some studies, there were no sex differences in self-esteem,39:62 whereas in other studies,
males had better self-esteem in behavior (P< .001), intellectual abilities (P < .05),
and physical appearance (P < .05).3” Compared to age-matched pediatric cancer sample,
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burn survivors reported significantly poorer perceived physical appearance.52 Scarring and
appearance influenced HRQL with children reporting lower HRQL®2 and parents of younger
children reporting problems with sexual identity.38 Self-worth was significantly lower (P
=.007) and importance of physical appearance was rated higher than level of personal
competence in half of the participants.® On the other hand, few studies reported no impact
on self-image or sexual development compared with non-burned children.4488 Additionally,
physical appearance and mood highly correlated with global self-esteem in burn survivors
compared to a normative sample.#® In contrast, global self-worth was higher in burned
children compared to non-burned children.1

Externalizing Behavior: Significant increases in externalizing behavior were noted for
children with burn injuries by parents compared to nonburned populations.38:61.64.65 on

the other hand, no significant differences in behavioral problems between non-burned
children and children with >80% burns was reported by parent-, teacher-, and self-reports.*Z.
Regardless of sex, behavior problems included somatic complaints (P< .01), aggression (P<
.01), delinquent behavior (P < .05), as well as being more moody (P < .05) and demanding
(P< .01).38 These same behaviors were noted by teachers in older boys. Parental ratings
appeared to be influenced by child’s preburn functioning.3° Fewer conduct problems and
hyperactivity-inattention were reported by females.52

One significant factor related to problematic behavior was age (P < .05) as noted in self-
report measures.?878 Sex, visibility of scars, burn etiology (flame) in older burn survivors,
and preburn behavior correlated with problematic behaviors such as attention deficit and
aggressive behaviors as noted in parent reports.4>:53.74 A greater frequency of externalizing
behavior such as temper tantrums, irritability, disobedience, and hyperactivity were noted in
females by parents, teachers, and children themselves compared to male burn survivors.”478
Those with significantly more behavior problems displayed maladaptive behavior, used
fewer coping skills, were emotionally distanced from problems, and participated less in
recreational activities.5>89 On the other hand, the number of problematic behaviors were
not impacted by physical impairment and these patients were as competent as the reference
group.42

Psychological Resilience

Levels of extraversion and emotional stability was significantly higher (P<.01) as
reported by adolescents in a study comparing findings to a non-burned population.>8:78
These personality strengths were also related to lower depression rates and less hostility. 9
Psychological adjustments and cognitive improvements were noted at multiple follow-up
time points across several studies.43:49.54.60.75.76,78 | gther studies, while burn survivors
displayed worse functioning at initial follow-up, generic HRQL was comparable to a
pediatric population with an injury unrelated to burns at a later follow-up date.>1.60
Significantly poorer HRQL (£ < .001) was noted in cognitive, behavioral and emotional
functioning, and psychosocial health for females and participants with increasing number
of reported symptoms.52:67.79 Age at time of burn injury predicted HRQL at follow-up,
with younger children having better HRQL.40:52 Additionally, extraversion and emotional
stability was related to psychological adjustment after a severe burn injury.% Parents,
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teachers, and severely burned children reported equal competency in a sample compared
to a normative group with no statistically significant difference between physical functioning
and social competence.#!

Social Functioning

School Performance—The average time in returning to school varied among different
studies ranging from 9 days to 182 days.?1-93 School performance ratings by children,
teachers, and/or parents were mixed for concerns regarding externalizing behavior,
concentration problems, conduct problems, hyperactivity, prosocial skills, peer problems,
and overall social functioning.3741:53.62,64.77.79.93 gy djes also indicated higher presence
of school avoidance, adjustments to peer reactions (P < .01), worse intellectual and
school status (P =.005) and popularity (= .003), more bullying (£ < .05), and reduced
integration with peers and teachers (P < .0001) during school reentry.48:61.64.72,74,78,93
Factors associated with longer time before return to school included sex (male), age, length
of hospital stay, living in rural areas, presence of visible scar, parental self-confidence and
confidence in their child and child’s school, and school receptivity 50:91,

Interpersonal Relations: Interpersonal social interactions for this age group worsens
postburn injury, impacting peer relations, domestic and community adjustment skills,
perceived stigma, and social comfort.8589 Burn survivors were more active and socially
outgoing, and were found to have high social integration scores within school, home, and
peer group—demonstrating a significantly higher self-regard (P = .03), social acceptance
(P=.03), social competence (P=.002), and adjustment skills compared to an age-

matched group without burns.3746.61.90 One study also reported no significant difference

in inter-personal relationships.56 Alternatively, parents and children additionally reported
that physical impairment impacted involvement in organized and recreational activities such
as athletics outside of school.#2 Furthermore, more males self-reported having friends of the
opposite sex and fewer parents reported females visiting friends outside of school regardless
of sex.74 While one study noted no differences in regards to sexual development compared
to non-burned adolescents,8 another study reported that burns to critical areas significantly
impacted heterosexual interaction and social isolation.”8

DISCUSSION

The principal outcome domains mentioned in this systematic review (physical,
psychological, and social functioning) support and integrate well into the three frameworks
for a comprehensive overview of burn outcomes in children and adolescents 5 to 18 years

of age. These three outcome domains were linked to existing frameworks of ICF-CY,
BOQs5_1g, and Preschool LIBRE _s5 to guide the development of new conceptual frameworks
for burn-specific instruments in this age group. For example, studies in this review that
reported on internalizing behaviors (ie, anxiety or depression) could be based in BOQs_1g
and Preschool LIBRE _5 as “emotional health” and “internalizing” outcomes, respectively.
Further, ICF-CY would define internalizing behaviors under “personal factors” comprising
coping styles and overall behavior pattern. Another example is social domain, represented in
Preschool LIBRE _g as “connecting with family/peers” subdomain under social functioning,
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in BOQs_1g as “school reentry,” and in ICF-CY as “support and relationships” under
environmental factors. Additionally, only eight of the 107 outcome instruments were utilized
in three or more studies and only one using the BOQ was burn-specific. This broad range

of generic assessment tools with differing validity and reliability can indicate that generic
measures may not capture the granularity of burn-specific assessments. Although the BOQs
are widely used, the length of the legacy measures may not always be practical for clinical
use and the content covered does not adequately address the wide range of growth and
development during the formative years. A more granular instrument may be better suited

to assess outcomes given that the domains that we selected point to a foundation in the
ICF-CY, BOQs_1g and Preschool LIBRE_s.

HRQL in pediatric burn survivors was comparable to other pediatric injuries 24-months
postburn injury with improved recovery rates in adolescents compared to children.51:52
Although physical functioning improved at follow-up in some studies,”-37:68.75.76 physical
impairments still pose a risk to a burn survivor’s height and weight growth as well

as ability to participate in organized activities and influence on social interactions.? In
order to minimize this risk, it is important to understand factors that influence physical
outcomes. While variables such as sex and burn size did not contribute significantly to the
prediction of HRQL, general health, or functional independence,40:66.73 higher number of
clinical symptoms, severity of re-experiencing symptoms, use of avoidance/numbing coping
strategies, arousal symptoms, and amputations were factors associated with significantly
worse HRQL (P < .05).41.79 Furthermore, females were more likely to seek social support
for pain and were at a higher risk for itch problems. Multidisciplinary inpatient rehabilitation
efforts are recommended to improve overall functioning scores across all three outcome
domains.”

Physical impairments were associated with psychological and social functioning in

several studies.#2°589 Factors that were noted to significantly impact physical functioning
including pain and itch#>:72:73 and athletic competence.#2:46 Visible scars,50.53:59.93

body image satisfaction,46:63.74.86 peer relations, 38:46.61,62,64,74,78,90,93 anq adjustment
skills®5:58:62,72.82.89 are factors impacting psychological functioning. Compared to non-
burned population, burn survivors exhibit high rates of anxiety,43-45.51,57,60,63,74,78,84
PTSS,39.59.60.79 depression,43:51:57.63,74,78,80 anq cognitive difficulties?37477.79 as well

as low body image satisfaction.47:50:59.60.67.85.86 Thjs remained consistent regardless of
self-report or proxy-report measures. Parents of children with severe burns reported that
their children were also less compliant, less satisfied with current state and had more
emotional and behavior problems compared to children with minor burns.59:23 Furthermore,
mixed findings were reported for outcomes such as physical competence,*2:46:75.76 conduct
problems,38:41.62,74.78 an interpersonal social interactions#2:66:85.89 across multiple studies.
Alternatively, few studies also reported no differences in social outcomes compared to
non-burn populations.#941.59 These discrepant findings across these domains in multiple
studies warrant further research.

Similar to physical functioning studies, psychological functioning studies had mixed
findings on factors that influenced outcomes. Age, sex, severity of burn, and burn etiology
(flame and thermal) correlated with higher levels of anxiety,44:4%:65.72,74.78.84 \yhereas in
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other studies, burn size, presence of functional or aesthetic sequelae, and visibility of

scars were not associated with depression or self-esteem.57:66.80 Furthermore, while females
had significantly lower body image scores in some studies,%0:67:84.85 mixed findings on
appearance and self-esteem scores in other studies warrant additional research.4446.61,62,88
While many studies reported poor functioning,40:43-45:47.49-53,57,62,65,72,74,77,78,80,84,87.89
this is not to say that psychological and social functioning is less likely to improve. One
study reported potential improvement in adult burn survivors after receiving cognitive
behavioral therapy. Adequate psychological and social support (both for burn survivor

and family) such as counseling, cognitive behavioral therapy or social skills training, or
education on the importance of active coping strategies as well as management of unpleasant

social experiences can enhance psychological adjustment and help burn survivors meet
developmental challenges,38-44:48:49,54,55,58,60-62,66,67,82,83,86,88,90

Erikson’s stages described earlier are accentuated in pediatric burn survivors as emotional
dysregulation and maladaptive coping strategies enable behavioral problems that negatively
influence social interactions.51:58 Social ramifications for pediatric burn survivors postburn
injury worsen recovery and increase long-term health consequences.16:17 Furthermore,
detriments in social functioning can exacerbate existing symptoms of depression, anxiety,
and body image due to changes in appearance resulting from the burn injury. The
complexities associated with a burn injury warrant a need for effective and early intervention
to ensure positive resolutions at each stage of psychosocial development and reduce

adverse health outcomes.?*95 In order to overcome these challenges, burn survivors are
often encouraged to engage in their community where positive interactions with peers

can facilitate social functioning.%8 For example, acceptance by teachers and schoolmates,
independence, family dynamics, and involvement in social or organizational activities were
factors associated with better psychological and social outcomes.#4:50:55.56.78 \\je||-adjusted
burn survivors also tended to be more adventurous, socially congenial, less cautious, and less
shy.

During the recovery process, family dynamics pre- and postburn, such as sibling
relationships, parenting style, or presence/lack of community support are vital in
understanding the psychological adjustment of children following a burn injury. For
example, a study by Liber et al (2006) reported family’s level of control to significantly
correlate with children’s internalizing symptoms (P < .05)°7 and preburn conflict with
family predicted high PTSS prevalence.82:83 Alternatively, maternal supervision at time
of burn injury resulted in fewer child-reported symptoms.”® In another study, increased
independence among family as related to assertiveness, self-sufficiency, and making own
decisions was associated with a decrease in parental concern or stress (P< .05).48
Additionally, caregiver anxiety and depression significantly moderated children’s use of
distractive coping strategies and PTSS (P=.02)82 and poorer maternal psychological and
social adjustment reflected poor behavioral adjustment in children (P=.004).55:90 poor
behavioral adjustment in burn survivors was also impacted by mothers who participated in
few recreational activities.%

If a caregiver is unable to cope with the child’s burn injury, it can indirectly impact
psychological and social outcomes in burn survivors. Caregivers may also unintentionally
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model maladaptive coping strategies that can worsen HRQL. Sheridan and colleagues
(2012) previously associated negative reaction to self-appearance with increased conflict
between family members.*8 In order to balance parental outcomes from influencing

the well-being of young burn survivors, educating parents on the importance of active
coping and promoting emotional stability during rehabilitation can reduce externalizing and
internalizing behaviors in burn survivors.>872 As reporting upon family functioning was
beyond the scope of our current aims, future reviews should consider the role of family
cohesion or disruption on long-term outcomes of pediatric burn survivors.

This review allows burn care providers and researchers to understand the clinical impact

of a traumatic event on health and functioning, and shed light on research that has been
previously conducted, especially in this age range where large developmental changes occur.
The findings of this review showed fewer innovative studies in physical and social domains,
whereas further research is required across all three domains to address inconclusive
findings. However, with the comprehensive strength of this review are limitations that need
to be acknowledged. A significant discrepancy noted in the literature during this review
includes the age range. Studies were often conducted in various age groups (ie, 0-18, 5-12,
5-18, 6-18, etc.). There were also inconsistencies in reporting age at burn injury and age at
time of assessment. Additionally, some studies failed to describe their population, making it
difficult to frame findings in terms of time since burn injury. A second limitation includes
the use of inconsistent language across the literature for comparison groups. For example,
terms such as “non-burn survivors,” “healthy controls,” “age-matched group,” “reference
group,” “normal population,” and so on were used across studies. We believe consistency

in defining comparison groups is important to compare findings across studies and draw
conclusions that can be clinically important. It is also necessary to compare findings to
preburn levels in order to better understand postburn adjustment. Further, this is important
in order to attribute findings to burn injury rather than normative development or normal
changes in an individual’s life unrelated to the burn injury.

Similarly, few instruments were used across multiple studies. The lack of common data
elements for measurements results in further difficulties in comparing findings. A future
burn-specific computer adaptive test (CAT) using advanced psychometrics can be tailored
for selected items relevant to each respondent on a common metric based on a large

item bank with a solid foundation to measure recovery of burn survivors. A future aim

of this review is the development of such conceptual model frameworks that contributes

to the Life Impact Burn Recovery Evaluation (LIBRE) project for the creation of the
age-specific LIBRE measurements: School-Aged LIBREs_;, and Teen-Aged LIBRE 5_1g—
CAT Profile.97-99

Another potential limitation is that the majority of studies utilized a cross-sectional study
design. While this was appropriate considering the nature of the study (to explore the
impact of burn injury on a particular outcome), cohort study designs with longer follow-ups,
and advanced statistical analyses can further help evaluate developmental changes in burn
survivors compared to age-matched populations. Additionally, biases that were most noted
in the included studies were recall bias and sample bias. This study frames outcomes
depending on self-report or parent-report, and future reviews should focus on whether there
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is agreement between different types of reports. Lastly, the aim of this systematic review is
to comprehensively document and describe clinical outcomes and not to synthesize data on
the recovery/rehabilitation process or other study factors that presumably may contribute to
reported findings (such as the influence of attrition rates on improvements or selection bias
related to participation). Therefore, we did not include a quality assessment of studies and
only reported on the nature and description of unique outcomes.

CONCLUSION

This systematic review demonstrates the importance of understanding the convergence

of burn injuries and long-term outcomes related to physical and psychological health as

well as social status. Further research in this age group warrants long-term follow-up to
address mixed findings within each domain impacted by the burn injury. Furthermore,

the current review provides the basis for future studies aimed at guiding cohesive burn-
specific assessments targeting age groups to account for developmental changes. Clinical
implications include promoting use of coping strategies, multidisciplinary rehabilitation, and
adequate social/family support to further improve adjustment processes by refining care at
the individual level to optimize treatment.
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v

Potentially relevant studies to be
included in the analysis, screened
for information in full text of
studies by K.F.P (n = 136)

v

Studies excluded, with reasons (duplicates: n
= 81; published before 1980: n = 7; language
other than English: n = 2; outside age group:
n = 148; irrelevant, not on burn outcomes: n
= 490; other, editorials/ reviews/meta-
analysis: n = 53)

v

Potentially appropriate studies to
be included in the analysis,
evaluated with information in full
text using McMasters Critical
Review Form (n = 79)

[

v

Studies excluded, with reasons (published
before 1980: n = 1; irrelevant, not on burn
outcomes: n = 32; outside age group: n = 12;
other, editorials/reviews or could not find
full-text: n=12)

v

Studies included in the systematic
review (n = 58)

Figure 1.
Flow diagram of systematic selection of studies included in the review.

v

Studies excluded, with reasons (irrelevant,
not on burn outcomes: n = 5, parental
outcomes: n = 6, interventions n = 3; outside
age group: n = 4; qualitative study: n = 3)
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