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Conclusions: Burn survivors who sustained injuries as a child fared at least as well as those
burned as adults in a broad range of long-term social participation outcomes. The impact on

long-term social participation outcomes of burn survivors was not significantly different
between individuals with burns sustained during important developmental stages at young
ages and those injured later in life.

© 2019 Elsevier Ltd and ISBI. All rights reserved.

1. Introduction

An estimated 2 million individuals each year experience aburn
injury in the U.S., with a 96.8% survival rate and 480,000 re-
quiring medical treatment [1,2]. With improvements in
survival rates over the past generation, there is an increasing
clinical and research focus on social participation among burn
survivors [3]. Social participation includes involvement in
social, domestic and occupational domains, which are
prominent areas of focus during rehabilitation for various
injuries and impairments [4]. The crux of rehabilitation is
community reintegration, social participation and quality of
life. Burn survivors experience long term sequelae of their
injuries that may include pain, itch, scarring, chronic wounds,
contractures, bone complications, neuropathies, metabolic
abnormalities, post-traumatic stress, depression, body image
impairments, and sleep disorders [5]. In light of these multiple
issues, individuals with burns experience social, physical, and
emotional challenges related to their burn injuries that impact
reintegration into the community.

Age atburninjury has a significantimpact on morbidity and
mortality outcomes [6]. The physical and psychological out-
comes of young adults burned as children compared to young
adults who had not experienced burn injuries have been
studied, though to a limited extent and with inconsistent
results. Studies show that young adults who experienced
burns during childhood were functioning physically and
psychologically within the normal range compared to aged-
matched non-burned controls [7]. In contrast, other studies
have shown that children who experience burn injuries had
positive psychosocial outcomes as adults [8,9], but rated their
overall quality of life lower than the general population [10]. A
study shows that children burned at very young ages have
similar mortality rates to those burned later in childhood [11].
Research to date has been limited by small sample sizes,
varying burn sizes, single center study designs, and variation
in the time since injury.

In light of normal aging and development, children
experience additional challenges to psychosocial adjustment
and recovery after burn injuries compared to adults [12]. The
current literature supports both resilience and vulnerability in
children when faced with traumaticinjuries. There are several
factors that influence a child’s adjustment after trauma and
their level of resilience. The developmental stage a child is in
when he or she sustains a burn injury may have an impact on
psychosocial adjustment [13]. Children are often resilient
when faced with challenges; however, sustaining a burn
during critical stages of psychosocial development may hinder
their adjustment and reintegration [14]. Studies within the
pediatric resilience literature have described various factors

that influence resilience, including positive self-perceptions,
positive self-efficacy, faith and self-meaning, good cognitive
abilities, close relationship with caregiving adults, structure/
monitoring and expectations within the home and organized
home environment. Studies have also looked at community
factors that support resilience in children who have experi-
enced trauma, including public health support services, health
care availability, public safety and effective schools [15].
Despite the known factors contributing to resilience in
children, not all children are fortunate enough to have this
support and are at high risk for poor recovery [16-19].
Specifically, within the burn literature, factors associated
with resilience in children after burn injuries include younger
age and less severe intrusive and avoidance symptoms in
caregivers [14]. Studies have also revealed that time elapsed
since injury was related to resilience and improved quality of
life [14,20]. It is not entirely clear how children will fare in the
face of trauma.

Social participation in burn survivors has been less studied
and there are currently no studies directly comparing social
participation outcomes between burn survivors injured as
children and those injured as adults [21,22]. The life impact
burn recovery evaluation (LIBRE Profile) is a questionnaire
developed to comprehensively assess the social impacts of
burns [23-25]. The assessment focuses on capturing how burn
survivors are reintegrating into the community. The purpose
of the present study was to compare social participation of
individuals burned as children with those burned as adults, by
administering items from the large item pool used to calibrate
the LIBRE profile and thus providing greater granularity at the
item level. Identifying differences between these populations
in terms of social participation and psychosocial aspects of
recovery may facilitate how the interdisciplinary burn team
focuses treatment plans.

2. Materials and methods
2.1.  Study population

A total of 601 burn survivors were administered the LIBRE-192,
which is comprised of 192 items used for field testing and
calibration of the LIBRE profile [23]. The development of the
126-item LIBRE profile derived from the LIBRE-192 has been
previously described [26]. The study population included
601 individuals >18years old with >5% TBSA burned or burns
to critical areas (hands, feet, face, or genitals). Burn size was
self reported. For patients that did not know their own TBSA,
study staff used a systematic procedure to determine
estimated burn size with the palmar method and rule of
nine’s [27,28]. This systematic procedure included assigning a
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median value forburn size in participants who reported a TBSA
range. All participants were assigned a TBSA quintile.
Participants were recruited from burn conferences, clinical
settings, direct mailings, the Internet, social media and peer
support groups from October 2014 to December 2015. Not all
participants were hospitalized. The battery was administered
to each participant either by phone or via the Internet with a
link to the survey website after obtaining informed consent.
The survey was developed from a conceptual framework
stemming from the World Health Organization (WHO)
international classification of functioning, disability and
health. Exploratory and confirmatory factor analysis were
used to identify and validate six scales underlying the LIBRE
profile: sexual relationships, family and friends, social
interactions, social activities, work and employment, and
romantic relationships [23,24,20]. Each item was answered on
a 5-point Likert scale with higher scores denoting better
outcomes. Connor Davidson’s Resilience scale while not
specifically included in this study does overlap in terms of
the internal- external locus of control nature of selected items
expressed by some of the content in the LIBRE profile. The
study was approved by the Boston University Medical Campus
Institutional Review Board (Protocol H-32928) and all subjects
provided informed consent (oral for phone participants,
written for self-administered participants) prior to participat-
ing in any research study activities.

2.2. Statistical analysis

Scale scores were standardized to a mean of 50 and standard
deviation of 10 based upon the entire burn sample of 601
participants used for the calibration phase of the LIBRE profile
[24]. Mean scale scores for each of the six scales were compared
between those burned as children (<18years) and those
burned as adults (>18years). A Generalized Additive Model
(GAM) was used to test for a nonlinear relationship between
independent variables (age at injury/time since burn, stan-
dardized continuous variables) and dependent variable (the
scale scores). The model was adjusted by gender, marital
status, TBSA burned, and work situation. In order to account
for the non-linear relationship, GAM is the extension of the
generalized linear model, which includes the non-parametric
smooth function for the independent variables. Further,
analysis of deviance (Chi-square test) was used to examine
whether or not to include the smooth function to improve the
modelfit. If the Chi-square test was not statistically significant
(P>0.05), a linear model (ordinary least squares regression
analysis) was used to assess differences in scale scores
between those who were burned at <18years of age versus

those burned at 18years or greater, with adjustments for
demographic and clinical characteristics. Adjusted models
include gender, marital status, work status, TBSA burned, and
time since burn injury. If the Chi-square test was statistically
significant (p<0.05), a nonlinear (curvilinear) model was
selected. The relationship between age at burn and scale
score was plotted for participants at time since burn of
0.5 standard deviations below the mean of the sample, the
mean of the sample, and 0.5 standard deviations above the
mean of the sample. 0.5 standard deviations is considered a
moderate effect size [27]. As a secondary exploratory analysis,
the percentage of participants reporting low scores (1 or 2 on
the Likert scale ranging from 1 to 5), in the work and
employment and romantic relationships domains were
assessed to further delineate differences in these domains.
We chose these two domains because we found that adults
burned as children did better and their scores were statistically
different from those of adults burned later in life in our initial
exploratory analysis.

3. Results
3.1. Study population characteristics

Of the 601 participants, four were missing data for age of injury
and were excluded from further analyses. Of the participants
included in the analysis, 317, 595, and 418 completed the work
and employment, romantic relationships, and sexual relation-
ships domains, respectively. Of the co-variates, there was <2%
data missing with the exception of TBSA burned in which 6.5%
were missing data. Complete demographic and clinical
characteristics of the study population are shown in
Tables 1 and 2. The final study sample of 597 individuals
had a mean age at injury (+ standard deviation) of 7.8
+5.8years in the <18years group and 37.6+14.3 in the group
>18years of age. Those burned as children responded to items
from the development of the LIBRE profile with an average of
30.9+17.6years after their injury, while those burned as adults
completed the survey an average of 9.4+ 10.8years after injury.
Demographic data for time since burn injury was grouped into
less than 3years after injury, 3-10years afterinjury, and greater
than 10years after injury. There was no minimum time since
injury. There was no statistically significant difference
between the adult and pediatric populations for time since
burn injury. About one-third of women in the study had been
burned as children, compared to about one-fifth of men. More
than three-fourths of participants in both groups reported
white ethnicity. Those burned as children had slightly larger

Table 1 - Age at burn injury, age at study interview and time since burn injury for participants sustaining burn injuries as

children vs as adults.

Age at burn injury

Mean (std. dev.)

Age at burn injury

Age at study interview Time since burn injury

<18years 7.8 (5.8)
>18years 37.6 (14.3)
p-value <0.01

38.6 (16.0) 30.9 (17.6)
46.9 (15.3) 9.4 (10.8)
<0.01 <0.01




1034

BURNS 45 (2019) I031—-1040

Table 2 - Demographic and clinical characteristics of study participants.

Variable All participants Age at burn injury
<18years >18years
All participants, N (%) 597 (100) 165 (27.6) 432 (72.4)
Age at time of survey, N (%)* <30 155 (26) 72 (43.6) 83 (19.2)
31-50 206 (34.5) 50 (30.3) 156 (36.1)
5165 180 (30.2) 34 (20.6) 146 (33.8)
>65 55 (9.2) 9 (5.5) 46 (10.6)
Gender, N (%)* Female 327 (54.8) 108 (65.5) 219 (50.7)
Male 269 (45.1) 57 (34.4) 212 (49.1)
Race/ethnicity, N (%) White non-Hispanic 465 (77.9) 138 (83.6) 327 (75.7)
Black or African-American 55 (9.2) 11 (6.7) 44 (10.2)
Hispanic/Latino 40 (6.7) 6 (3.6) 34 (7.9)
Other? 32 (5.4) 7 (4.2) 25 (5.8)
Education level, N (%) High school or less 246 (41.2) 68 (41.2) 178 (41.2)
Marital status, N (%) Married/live with significant other 270 (45.2) 76 (46.1) 194 (44.9)
Current work status, N (%)* Working 319 (53.4) 106 (64.2) 213 (49.3)
Not working 191 (32) 36 (21.8) 155 (35.9)
Other® 83 (13.9) 21 (12.7) 62 (14.4)
TBSA burned, N (%)* 0-20 142 (23.8) 33 (20.0) 109 (25.2)
2140 184 (30.8) 41 (24.8) 143 (33.1)
41-60 115 (19.3) 26 (15.8) 89 (20.6)
61-80 85 (14.2) 40 (24.2) 45 (10.4)
81-100 32 (5.4) 11 (6.7) 21 (4.9)
Burns to critical areas, N (%) 484 (81.1) 128 (77.6) 356 (82.4)
Time since burn injury, N (%)* <3years 156 (26.1) 2(1.2) 154 (35.6)
3-10years 165 (27.6) 22 (13.3) 143 (33.1)
>10years 276 (46.2) 141 (85.5) 135 (31.3)

Characteristics differing significantly between the groups (p <0.01) are denoted with an asterisk (*).
& Includes Asian (N=8), American Indian or Alaskan Native (4), Native Hawaiian or Pacific Islander (2), Multiracial (15), and other reported race/

ethnicity (3).
® Includes homemaker/caregiver, volunteer, retired, and unknown.

burns on average [mean TBSA burned (standard deviation)
=46.6% (SD 25.1) vs 38.1% (SD 22.6)]. A significantly larger
portion of individuals burned as children were working at the
time of the study interview compared to those who were
burned as adults (64.2% vs 49.3%). There were no statistically
significant differences in race/ethnicity, education level,
marital status, or burns to critical areas between the
individuals burned as children and those burned as adults.

3.2. Scale scores

Using GAM, the analysis of deviance test indicates that for
social activity and work employment scales, the model fit
would significantly improve if we included the smooth
function for age at burn (social activity scale: Chi-square
(df), p=39.8 (15.6), 0.0007; work and employment scale: Chi-
square (df), p=23.1 (10.8), 0.02; romantic relationships scale:
Chi-square (df), p=26.8(14.4), 0.02; for all the other scales, the
smooth function did not improve the model fit (p>0.05). But
since the sample size in work and employment scale was small
(N'=320) and the 95% confidence band of the smooth function
of the age variable includes 0 for most of the age ranges, we
decided to use the linear model for the work and employment
scale. For theromanticrelationships scale, because the sample
size was small (N=378), and p values of the squared and cubed
age variables in curvilinear model were greater than 0.05, we

decided to use the linear model as well. Based on the GAM
results, using a smoothing model (analysis of deviance
approach), a linear model was selected for five scales (Social
Interaction, Work and employment, Romantic Relationships,
Sexual relationships, and Family and friends) and a nonlinear
(curvilinear) model was selected for one scale (Social activities)
(Appendix Fig. A1) [29]. In the linear analysis, when comparing
mean scale scores between the two groups, individuals burned
as children reported similar or higher scores compared to
those burned as adults, with statistically significant differ-
ences for two of the scales, work and employment and
romantic relationships (Table 3). Adjusted linear regression
analyses showed that those burned as children fared slightly
better than those burned as adults on two scales: work and
employment (B=2.62, p=0.04) and romantic relationships
(B=2.51, p=0.05) (Table 4). Burns to critical areas in the
multivariate regression models were not adjusted for, because
it did not differ significantly by the initial analysis of
dichotomized age at burn injury. Burns to individual critical
areas (hands, feet, face, genitals) also did not differ signifi-
cantly by dichotomized age at burn injury. In separate
sensitivity analyses for the regression models with adjust-
ment for burns to critical areas, results were not changed from
the principal findings. In the curvilinear analysis (Social
Activities scale), the relationship between age at burn and
the social activity score was plotted for participants in the
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Table 3 — Mean scale scores for participants sustaining burn injuries as children vs as adults.
Scale scores were standardized to a mean of 50 and standard deviation of 10 based upon the entire burn sample of

601 participants used for the calibration phase of the LIBRE Profile. The scale used for each LIBRE item is the Likert scale

ranging from 1 to 5.

Age at burn Sexual Family & Social Social Work & Romantic
injury relationships friends interactions activities employment relationships
<18years 50.8 (12.2) 52.1 (10.65) 47.8 (9.59) 55.6 (9.83) 52.2 (8.63) 50.3 (10.86)
>18years 48.9 (10.9) 50.4 (10.33) 47.1 (10.03) 51 (10.29) 48.0 (9.53) 47.2 (12.02)
p-value 0.14 0.07 0.48 <0.01 <0.01 <0.01

Values presented are mean (standard deviation).

Table 4 - Adjusted linear regression analyses of associations between age at injury and scale scores.

Domain Crude results Adjusted results

B 95% CI p-value B 95% CI p-value
Sexual relationships 1.83 —0.59, 4.25 0.14 1.58 —1.24, 4.40 0.27
Family & friends 1.75 —0.12, 3.63 0.07 0.67 —1.49, 2.82 0.54
Social interactions 0.65 —1.13,2.43 0.48 —0.58 —2.57,1.41 0.57
Work & employment 4.26 2.09, 6.43 <0.01 2.62 0.14, 5.09 0.04
Romanic relationships 3.09 0.98, 5.19 <0.01 2.51 0.04, 4.99 0.05

Regression coefficients refer to difference in scale scores (standard deviation=10) between participants aged <18 at burn injury and those aged
>18years at burn injury. Adjusted models include gender, marital status, work status, TBSA burned and time since burn injury.

reference groups indicated at 7.3years since burn (0.5 standard
deviation below the mean of the sample), 15.4years since burn
(the mean of the sample), and 23.4years since burn (0.5 stan-
dard deviation above the mean of the sample)
(Appendix Fig. Al). For the Social activities scale, at 7.3years
since the burn injury, individuals burned from ages 20 to
65 had scores significantly below the mean while the scores of
both children and older adults were not significantly different
from the mean. At 15.4years since burn, ages 30-55 had scores
significantly below the mean, while the scores of both children
and older adults were not significantly different from the
mean. At 23.4years since burn, participants across all ages had
scores that did not significantly differ from the mean.It
appears that among those closer to the time of injury,
individuals burned in middle age fared worse than those
burned either in childhood or old age, but later on individuals
burned at any age fared about the same. For demographic
groups other than the one we presented in the figure, the plot
would be the same shape but shifted up or down in the y-axis.
The results for a different gender or TBSA burned would
display similar patterns for the relationship amongage atburn
injury and time since burn but the mean score would be
different. For example, if we display the figure for females
instead of males, the curves will stay the same shape but shift
down the y axis (Social Activities score) by 1.58 points.

When looking at individual response items in the second-
ary analysis, the percentage of participants reporting low
scores (1-2 out of 5) was higher in the group burned as adults for
these two scales (Table 5). Those burned as adults were more
likely to report being limited in what they can provide for their
family and limited in their abilities at work than their
counterparts who were burned as children.

4, Discussion

This is the first study directly comparing social participa-
tion between burn survivors injured as children and those
injured as adults. While there have been previous studies
examining mental and physical health sequelae in pediatric
burn survivors, no prior studies specifically compared
social participation between individuals burned as children
and those burned as adults [26]. Compared with individuals
burned as adults, those injured in childhood did as well or
better reintegrating into the community at long term follow
up. In addition, for social activities, individuals burned as
children as well as those burned as older adults scored no
different than the mean at 7.3years and 15.4 after the burn
injury, while those burned in midlife scored below the mean
at these time points. For all ages, they scored no different
than the mean at 23.4years since burn. Though the study is
limited by its cross sectional nature, it may indicate that
individuals burned as children or older adults “bounce
back” more quickly in social activities than those burned in
midlife.

Resilience (return to the same ability as prior injury), post-
traumatic growth (achieving higher ability than that prior to
injury) and response shift (adjusting perspective such that
expectations correspond to ability following injury) are
possible mediators of social recovery following burns or other
injuries and conditions [30-33]. Resilience was defined in an
early important article in 1998 by Holaday and McPherson as a
process rather than an outcome under which a burn survivor
can adapt to adversity and face challenges on a daily basis not
being able to achieve a life they had prior to the burn [34].
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Table 5 - Percentage of participants reporting low score (1 or 2 on the scale 1-5), by age at burn injury, items in work &

employment scale, romantic relationships scale.

Item work & employment scale <18 at burn >18 atburn  Difference
injury injury
Q43 At my job, I can do everything for work that I want 1.9 17.5 15.5
Q426 1 get tired too quickly at my job 5.8 16.9 111
Q416 I have enough energy to complete my work 3.8 133 9.5
Q44 I am satisfied with how much I can do at my job 1.9 10.9 9.0
Q417 Compared to others, I am limited in the amount of work I can do 11.5 19.1 7.6
Q45 I am satisfied with my work 5.7 11.8 6.1
Q427 1 get unwanted attention from my coworkers 13.7 19.6 5.9
Q423 I am afraid of losing my job because of my burns 3.9 8.5 4.6
Q420 My emotions make it difficult for me to go to work 10.5 14.8 4.4
Q415 Because of my burns, I am unable to finish many work tasks 1.0 4.8 3.8
Q418 Compared to others, I miss work more often due to health problems related to my 8.7 12.6 3.8
burns
Q46 1 can keep up with my work responsibilities 2.9 6.2 33
Q419 I am afraid to go to my job 1.0 3.9 2.9
Q421 My burns have stopped me from learning new things on the job 4.8 7.7 2.9
Q49 I feel that I am disappointing other people at my job 6.8 8.8 2.0
Q412 I work well with coworkers 1.0 1.5 0.5
Q422 I cannot find a better job because of my burns 7.7 7.7 0.0
Q48 Because of how my burns make me look, I find it difficult to complete my work 2.9 2.4 -0.5
Q410 My boss feels I can do my work 3.9 2.1 -1.8
Item romantic relationships scale <18 at burn >18 at burn Difference
injury injury
Q725 My relationship with my partner got stronger since my burn injury 0.0 11.8 11.8
Q712 My relationship with my partner has gotten worse since my burn 0.0 11.7 11.7
Q7291 think that my partner is uncomfortable seeing my burns 4.1 11.6 7.6
Q79 I am comfortable talking openly with my partner 3.0 10.1 7.1
Q733 My partner does not want sex when I do 10.3 17.2 6.9
Q720 My partner makes me feel needed 2.0 8.7 6.7
Q74 I am comfortable discussing significant problems with my partner 5.0 11.6 6.6
Q713 My partner gets on my nerves all of the time 4.0 10.5 6.5
Q721 Things between my partner and me are going well 3.0 8.7 5.7
Q76 I trust my partner with my deepest thoughts and feelings 5.0 10.5 5.5
Q7111 am worried that my partner will leave me 11.1 16.3 5.2
Q719 My partner is very loving to me 2.0 7.2 5.2
Q726 1 feel that my partner accepts how I look 0.0 4.4 4.4
Q1018 I enjoy going out with friends 2.5 6.3 3.8
Q107 I talk openly with friends 4.9 7.7 2.8
Q714 I have a partner who meets many of my emotional needs 6.1 8.7 2.6
Q7311 find it difficult to tell my partner that I love him or her 7.0 9.6 2.6
Q722 It is easy to tell my partner that I care about him or her 2.0 4.3 2.3
Q78 I feel comfortable sharing fears about my burns with my partner 7.4 9.8 2.3
Q7101 find it difficult listening to my partner's personal problems 8.1 10.2 21
Q72 How often do you and your partner do things together? 1.0 2.9 1.9
Q819 There is no one that I hug, hold, or kiss 3.6 49 1.3
Q718 My partner is fun to be with 1.0 2.2 1.2
Q716 My partner makes me happy 3.0 3.6 0.6
Q724 1 shy away from being close to my partner 11.1 11.6 0.5
Q71 My partner is gentle with me 2.0 1.9 -0.1
Q717 My partner is a good companion 2.0 1.1 -0.9
Q77 1 am afraid to share with my partner what I dislike about myself 29.0 28.0 -1.0

Resilience is a continuing process that becomes part of the
burn survivor’s life. In addition, the key elements that
influence resilience conceptually include: (1) social support
systems such as family, community and a key friend; (2)
cognitive skills such as intelligence, coping style and self-
efficacy, and (3) psychological resources that protect the
individual from stress such as “internal locus of control” where
the perception of the burn survivor is that external events do

not control you. Other elements include, empathy and
curiosity and the desire to seek new experiences. In a recent
article based upon a comprehensive literature review by
Martin et al. in 2016 post traumatic growth was described as a
separate construct from resilience where the two may not
alwaysbein parallel with each other [35]. The area is a complex
one and should be understood in terms of the dynamics of the
individual.
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Future research can explore whether the mechanisms for
social recovery are different for those burned at different
ages. For example, previous studies have shown mixed
results as to whether and how resilience and post-traumatic
growth vary by age at burn [36-38]. Individuals burned as
children did particularly well in social participation regard-
ing work and employment and romantic relationships.
Interestingly, those burned as adults reported lower scores
on most of the individual questionnaire items within the
work and employment and romantic relationships scales. In
addition, fewer of those burned as adults were working at the
time of the study. We postulate that our findings suggest a
resilience factor in children that might relate to the process
of social participation following a burn injury. Another
possible explanation is that individuals burned early in life
are directed to more accommodating or accessible activities
and careers, while those burned later in life may not be able
to make such adjustments.

Advances in burn care have led to improved survival rates
and to a research focus on quality of life in the burn
population [39]. An important component of quality of life is
social participation, which is influenced by resilience. Three
prior studies assessing resilience in childhood cancer
survivors determined that resilience is fostered by relation-
ships with parents, psychospiritual growth and coping with
uncertainties of the illness [40-42]. In a systematic review of
resilience in the physically ill, several psychological factors
were identified as predictive of resilience, including self-
efficacy, self-esteem, internal locus of control, optimism and
mastery. Social support was also found to correlate with
resilience [43]. We postulate that resilience of children may
also be influenced by insurance coverage, psychosocial
family-centered care and nonprofit institutions supporting
their recovery. Being aware and identifying areas of social
participation where individuals with burn injuries struggle
will help clinicians to identify appropriate psychosocial
interventions. Patient-reported outcome measures can be
used at the individual level to screen for areas of difficulty
and guide discussion during clinical visits, as demonstrated
by previous research using the Young Adult Burn Outcomes
Questionnaire [44]. Psychological factors predictive of resil-
ience can be used to guide these interventions, targeted at
specific areas of reintegration and even individual response
items. Data showing resilience in children faced with various
types of physical trauma or illnesses can help to reassure
parents regarding their child’s recovery from a burn injury.
Parents and caregivers may facilitate resilience in trauma-
tized children by providing adequate caregiver support [14].

In contrast to the above mentioned literature, some studies
assessing mental health and lifetime physical health disorders
in individuals burned as children reported worse outcomes in
this population compared to the general U.S. population. One
study compared adults burned as children to the general U.S.
population and found an increased rate of axis I mental
disorders in the burn population [45]. Another study found an
elevated suicide rate in a population of childhood burn
survivors [46]. It is recognized in the burn literature that
individuals are at increased risk of mental and physical
disorders. One study conducted by Stone et al. [47] found
increased rates of substance abuse, anxiety and major

depressive disorders in individuals burned as children
compared to matched controls. Based on the currentliterature,
itis unknown how age at injury affects social outcomes in the
burn population, but Quezada et al. [14] suggests younger age
at injury is a positive predictor of resilience. By specifically
comparing community integration outcomes among individ-
uals burned as children vs as adults, our study begins to
address this gap in the literature. Future studies similar to this
may provide novel information to clinicians and parents of
childhood burn survivors.

Another consideration of child resilience and social
participation outcomes is the developmental stage in which
the burn injury was sustained. Erik Erikson, a developmental
psychologist and psychoanalyst, described eight stages of
psychosocial development in life and their role in the
development of various personality traits [48]. One would
anticipate that burn injuries sustained during the adolescent
stage, when an individual is formulating a sense of self and
place in the community, could be particularly detrimental to
personal identity and social participation. To date, few studies
have assessed the psychosocial impact of burn injury in
relation to developmental stages. One recent study found an
association between higher resilience and younger age of burn
injury [14]. Developmental stage may impact the understand-
ing of the burn injury, which can contribute to emotional
response and adjustment. Future work can begin to address
how developmental stage relates to recovery in those with
burn injuries with some focus on social activities.

4.1.  Strengths and limitations

While our study has several strengths, including alarge overall
sample size and level of participation, several limitations merit
attention. One limitation of this study is its cross-sectional
design, which does not capture the variability in social
participation after burn injury over time had this been a
cohort study. Cause and effect relationships also are not
possible given this design. Another possible limitation is
sample selection bias. Burn survivors included in the conve-
nience sample may have higher levels of social participation
than the general burn survivor population; for example, those
recruited through advocacy groups and clinics may have more
established social support. Recall bias may also be present,
given all participants completed the survey as an adult. In
addition, we did not stratify individuals burned as children
into specific age groups at time of injury to determine if specific
psychosocial developmental stages influence their social
participation, due to limited sample sizes. Another limitation
of this study was the inability to assess the impact of trauma
and support variables provided to children during their
recovery process. It is possible they are doing well secondary
to integrating their burn injuries into their sense of self and/or
due to psychological support and teaching of coping techni-
ques. Thelevel of supportreceived in the acute recovery period
was also not measured on the survey. In addition, this study
did not measure the opportunities for interventions over time
to the individuals burned as children. We suspect interven-
tions would influence this group positively and improve their
social participation scores, leading them to be on par with the
adult group. In spite of these limitations, this is the first study
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to compare social participation of individuals burned as
children with those burned as adults.

We realize our study does not address children with burn
injuries compared to children without burn injury. The LIBRE
profile items were specifically designed for the burn population
and are not applicable to controls without burn injury. This is a
unique tool with particular questions for the burn population.

5. Conclusions

In our study, we found individuals burned as children as a
whole to perform at least as well as those burned as adults on
the LIBRE profile scales. These results are encouraging for
health care providers and families of individuals burned as
children, but also highlight areas that could be targeted for
intervention to further improve social participation. Future
work, comparing different developmental stages at time of
injury may reveal stages of development where children are
particularly vulnerable. These results are encouraging and
highlight the resilience of children in the face of hardships and
significant trauma.
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Appendix A. Curvilinear analysis of social activities
scale
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Fig. A1-The relationship between the social activities score and the age atburn for the subjects at 7.3, 15.4, and 23.4years time
since burn (The figure displays the relationship for these reference groups: gender male, marital status single, TBSA burned >
80%, work status other (includes homemaker/caregiver, volunteer, retired, and unknown.) The solid curves are the age range
where the social activity scores are statistically significantly different from the mean of the scores in the sample (50), the dash
curves are the age range where the social activities scores are not statistically significantly different from the mean of the

sample.
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