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Risk factors associated with higher pain levels among
pediatric burn patients: a retrospective cohort study

Maleea D Holbert
Bronwyn R Griffin"®

ABSTRACT

Introduction There is an absence of evidence
regarding predictors of moderate to severe pain

in children undergoing acute burn treatment. This
investigation aimed to determine if relationships existed
between patient and clinical characteristics, and pain at
first dressing change for children with acute burn injuries.
Methods A retrospective cohort investigation was
conducted using clinical data from pediatric burn
patients treated at the Queensland Children’s Hospital,
Brisbane, Australia. Data extracted included patient

and burn characteristics, first aid, and follow-up care.
Observational pain scores were categorized into three
groups (mild, moderate, and severe pain), and bivariate
and multivariable relationships were examined using
proportional odds ordinal logistic regression. Data from
2013 pediatric burns patients were extracted from the
database.

Results Factors associated with increased odds of
procedural pain included: hand burns (OR 1.7, 95% Cl
1.310 2.1, p<0.001), foot burns (OR 1.5, 95% CI 1.1
to 2.1, p<0.01), baseline pain (OR 5.5, 95% Cl 2.8 to
10.8, p<0.001), deep dermal partial-thickness injuries
(OR 7.9, 95% Cl 4.0 to 15.6, p<0.001), increased burn
size (OR 1.1,95% Cl 1.0 to 1.2, p<0.01), four or more
anatomical regions burned (OR 3.6, 95% CI 1.5 to 8.6,
p<0.01), initial treatment at a non-burns center (OR
1.8,95% Cl 1.4 t0 2.3, p<0.001), and time to hospital
presentation (OR 0.9, 95% Cl 0.8 to 0.9, p<0.001).
These burn characteristics are associated with increased
odds of moderate to severe procedural pain during a
child's first dressings change.

Discussion It is recommended that patients presenting
with one or more of the aforementioned factors are
identified before their first dressing change, so additional
pain control methods can be implemented.

INTRODUCTION

Literature indicates that children are one of the
most vulnerable populations for burn injuries—in
particular children under the age of 5.'? Pain is a
major issue following a burn, and research suggests
that pain from burn injuries continues to be under-
treated.” A better understanding of factors that
influence pain in pediatric burn patients is vital
to establish effective pain management guidelines
for children with burn injuries—and to recognize
patients who will require a more aggressive and
targeted approach to pain management during their
burn treatment. Comprehensive management of
burn wounds includes a challenging spectrum of

,"2 Roy M Kimble, " Lee V Jones,*> Samiul H Ahmed,?

acute, background, breakthrough, and procedural
pain.*® Optimizing pain management for pediatric
burn patients is critical, as untreated pain can lead to
prolonged wound re-epithelization.®” In addition,
inadequate pain management can lead to the devel-
opment of maladaptive long-term outcomes such as
chronic pain conditions® and post-traumatic stress
symptoms.® ° While previous studies have investi-
gated factors that influence burn wound re-epithe-
lialization in children, few have examined factors
that increase procedural pain scores in a pediatric
burn population. This research aimed to examine
the association between patient and burn charac-
teristics and pain experienced during a child’s first
dressing change—aiming to determine risk factors
associated with moderate to severe procedural pain
in children with acute burn injuries. Four variables
were hypothesized to be associated with increased
procedural pain scores during a child’s first burn
dressing change—burn size, the number of burns
sustained to different anatomical regions, unilat-
eral/bilateral foot burns, and burn mechanism.

METHODS

Design and setting

A retrospective cohort investigation was conducted
using clinical data from the Queensland Pedi-
atric Burns Registry, which captures all patients
who attend the Pegg Leditschke Children’s Burns
Outpatient Department (OPD) at the Queensland
Children’s Hospital (QCH) for burn wound treat-
ment. This registry records all pediatric outpatients
with a burn treated at the QCH, from first aid and
acute care through to discharge from the burns
service or referral to scar management. The QCH,
located in South Brisbane, Australia, serves as the
major catchment area for pediatric burns occurring
in Queensland and Northern New South Wiales,
treating over 1200 pediatric patients with burn
injuries per annum. Data from February 2016 to
July 2019 were extracted and included for analysis
(n=2013).

Patients and procedures

Informed consent was obtained from each parent/
caregiver, as well as child assent if age appropriate.
Structured interviews were conducted with all
parents/caregivers and patients who consented to
have their clinical information recorded during their
first presentation to the Burns OPD at the QCH.
Patient demographic details, burn mechanism, first
aid interventions, and time to presentation were
obtained during these structured interviews. As
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Pediatric burn patients presenting to
the Burns OPD between 2016 — 2019

N =3494
l Excluded
Screening Recruitment Not 1% Dressing Change
N = 2260 | Excluded n = 1234
Caregiver Interview Declined interview
>
N=2119 Excluded n = 141
Online Database Missing pain and co-
> variate data
N=2013

Excluded n =106

Figure 1 Participant flow diagram. N, number of participants; OPD,
outpatient department.

part of routine clinical practice, all patients treated at the Burns
OPD for a dressing change have their pain scores recorded in
the waiting room prior to pre-medication and silver dressing
removal (1. Pre-dressing removal), during debridement and
wound cleaning (2. Peak procedural pain), and following the
application of new silver dressings if the child’s burns have not
re-epithelialized (3. Post-dressing application). Specialized burns
nursing staff assessed pain at these time points using the Face,
Legs, Activity, Cry, and Consolability (FLACC) rating scale. This
scale consists of five behavioral categories, each of which are
scored on a 0-2 point scale, giving a total score which ranges
from 0 to 10. The FLACC scale has been shown to have good
intra-rater and inter-rater agreement and is considered a feasible
and valid pain assessment tool in children.!*'? Peak procedural
pain, assessed using the FLACC, was the dependent variable of
interest for this investigation.

Demographic information collected from structured patient
and parent/caregiver interviews, and clinical data from treating
medical and nursing staff, were entered into the Queensland
Pediatric Burns Registry for each pediatric burn patient seen in
the Burns OPD. Data from 3494 patients were extracted from
the Queensland Pediatric Burn Registry from 2016 to 2019. Data
extraction for this investigation occurred in August 2019. Where
possible, missing data within the database were completed using
patient’s electronic medical records. Patients were excluded
from the investigation if parents/caregivers declined to have their
child’s information entered into the database, or if procedural
pain scores or co-variable data were not documented during the
patient’s first dressing change in the Burns OPD (see figure 1).

Variable measures

In medical and clinical research settings, pain is often measured
using an 11-point rating scale (ranging from 0 to 10). Treatment
guidelines, however, such as the WHO Cancer Pain Guide-
lines,"? are often developed based on categorical ratings of pain
(ie, mild, moderate, and severe). In this investigation, pain was
defined in accordance with the optimal classification scheme for
average pain as"*

1. Mild Pain=0-2.
2. Moderate=3-6.
3. Severe=7-10.

Nursing observational pain scores (for peak procedural pain)
assessed using the FLACC during the child’s first burns dressing
change were grouped into three categories (mild, moderate, and
severe) indicating ordered levels of pain. Peak procedural pain
categorized into mild, moderate, and severe groups served as the
primary outcome for this investigation. Patients who reported
mild, moderate, and severe pain during their first dressing
change in the Burns OPD were then examined for influencing
factors related to clinical features. The following variables were
extracted from the database: age, sex, residential postcode, place
of birth, Aboriginal and Torres Strait Islander (ATSI) status, burn
depth, burn total body surface area (TBSA), anatomical loca-
tion of the burn, number of anatomical regions affected, burn
mechanism, burn sub-mechanism, first aid, pre-hospital care,
time taken to present to hospital, peak procedural pain (meas-
ured using the FLACC rating scale) at first dressing change, and
number of analgesic medications administered. Socioeconomic
status was determined using the patient’s residential post code
and associated Socio-Economic Index of Areas (SEIFA) gener-
ated using Census of Population and Housing information from
the Australian Bureau of Statistics. Patients who experienced
moderate to severe pain during their first change of dressing for
their burn injuries were identified within the database.

Statistical analysis

Proportional odds ordinal logistic regression was used to
explore associations between patient and burn characteristics
and peak procedural pain (categorized into mild, moderate, and
severe groups) during a child’s first change of dressing. Bivar-
iate models were run to generate crude odds, which were then
used to construct a multivariable model. All predictors with a p
value of less than 0.2 (from the bivariate model) were entered
into the initial multivariable model. Following this, variables not
attaining statistical significance (p<0.05) were removed from
the initial multivariable model one at a time. Variables in the
final model were included if significant (p<0.05). Descriptive
statistics were calculated for each of the identified variables.
Data were described as frequencies, percentages, and medians
(quartiles) for non-parametric data. Analysis was performed
using SPSS software V.23. Values of p <0.05 were considered
statistically significant.

RESULTS

Participant characteristics

Clinical and demographic details for the 2013 pediatric burn
patients are reported in table 1. The median participant age was
3 (1-7) years. Median TBSA was equal to 1% with a minimum
and maximum range between 0.5% and 23% within the cohort
sample (see online appendix 1 for detailed TBSA data and online
appendix 2 for burn mechanism breakdown). Bivariate results
(crude odds) are presented in table 2.

Main results

Multivariable results are presented in figure 2. Because this was
an exploratory analysis, we did not adjust for multiple compar-
isons. Results show the odds of having (one category) increased
pain was higher in children with full-thickness burns (OR 5.7,
95% CI2.1to 15.3, p<0.01), DDPT burns (OR 7.9, 95% CI 4.0
to 15.6, p<0.001), and SPT injuries (OR 3.3, 95% CI 1.7 to 6.2,
p<0.001) in comparison with patients with superficial burns.
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Table 1 Characteristics of study participants according to pain category

Mild pain Moderate pain Severe pain
n=1477 n=504 n=32
Demographic and clinical variables Sub-classification N (%) N (%) N (%)
Age (years) Median (IQR) 3(1-8) 3(1-6) 3(1-6)
TBSA (%) Median (IQR) 1(1-1) 1(1-2) 1(1-2)
Time to QCH (days) Median (1QR) 3 (0-5) 3(0-4) 3(0.5-3)
Sex
Male 862 (73.6) 292 (24.9) 18(1.5)
Female 615 (73.1) 212 (25.2) 14(1.7)
Indigenous status
Not indigenous 1319 (73) 459 (25.4) 30(1.7)
ATSI 122 (75.8) 37 (23.0) 2(1.2)
Missing data 44 (2.2)
Burn mechanism
Scald 620 (71.5) 234 (27.0) 13 (1.5%)
Contact 675 (74.7) 217 (24.0) 12 (1.3)
Flame 55 (68.8) 22 (27.5) 3(3.8)
Friction 66 (75.9) 20 (23.0) 1(1.1)
Chemical 26 (83.87) 3(9.68) 2 (6.45)
Cooling 5 (71.43) 2 (28.57) 0
Radiant heat 30 (81.1) 6(16.2) 1.7)
Burn depth
Superficial 110 (90.9) 11(9.1) 0
Superficial partial-thickness 1164 (75.6) 355 (23) 21(1.4)
Deep dermal partial-thickness 180 (56.8) 126 (39.7) 11 (3.5)
Full thickness 23 (65.7) 12 (34.3) 0
Adequate first aid
Yes 958 (72.0) 351 (26.4) 22 (1.6)
No 438 (80) 12 (20) 0
Undocumented cooling time 471 (75.7) 141 (22.7) 10 (1.6)
Ambulance transport
Yes 354 (70.5) 138 (27.5) 10 (2.0)
No 1123 (74.3) 366 (24.2) 22 (1.5)
Anatomical location burned
Upper limb 289 (71) 108 (26.5) 10 (2.5)
Lower limb 272 (72.9) 98 (26.3) 3(0.8)
Hand 567 (70.7) 220 (27.4) 15(1.9)
Foot 153 (66.2) 74 (32) 4(1.7)
Head/neck 171 (73.7) 54 (23.3) 7 (3.0)
Back 62 (74.7) 18 (21.7) 3(3.6)
Chest/breast 186 (68.4) 80 (29.4) 6(2.2)
Abdomen 120 (69) 48 (27.6) 6(3.4)
Perineum 19 (73.1) 6(23.1) 1(3.8)
Buttocks 27 (69.2) 11(28.2) 1(2.6)
Face/scalp 17 (70.8) 7(29.2) 0
No of anatomical regions burned
1 1171 (76.2) 349 (22.7) 17 (1.1)
2 221 (66.4) 102 (30.6) 10 (3.0)
3 74 (62.2) 43 (36.1) 2(1.7)
4+ 11 (45.8) 10 (41.7) 3(12.5)
Required analgesia
Ibuprofen 837 (66.3) 401 (31.8) 24(1.9)
Paracetamol 1023 (67.4) 463 (30.5) 31(2.0)
Oxycodone 811 (64.9) 411 (32.9) 28(2.2)
Midazolam 7 (36.8) 12 (63.2) 0
Nitrous oxide 5(22.7) 14 (63.6) 3(13.6)
Fentanyl 9(33.3) 14 (51.9) 4(14.8)
Sucrose (infants and neonates) 8 (80) 2 (20) 0

Continued
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Table 1  Continued
Mild pain Moderate pain Severe pain
n=1477 n=504 n=32
Demographic and clinical variables Sub-classification N (%) N (%) N (%)
Burns OPD referral source
QCH ED 550 (76) 163 (22.5) 11(1.5)
Other hospital 785 (70.1) 316 (28.2) 19(1.7)
Self-referral 24 (80) 4(13.3) 2 (6.7)
General practitioner 91 (84.3) 17 (15.7) 0
Other 27 (87.1) 4(12.9) 0
Baseline pain (0-10 scale) Median (IQR) 0 (0-0) 0 (0-0) 0 (0-0)
Peak pain (0-10 scale) Median (IQR) 1(0-1) 3(3-4) 8 (7-9.8)

N, number of participants; TBSA, total body surface area; OPD, outpatient department; QCH, Queensland Children’s Hospital; ED, emergency department.

Children with DDPT burns had almost eight times greater odds
of increased pain at their first dressing change. In addition to
burn depth, children with burns affecting their hands (OR 1.7,
95% CI 1.3 to 2.1, p<0.001) had greater odds of increased pain
compared with pediatric patients with burns to other anatom-
ical regions (upper limb, lower limb, chest, abdomen, and back).
Furthermore, patients with foot burns (OR 1.5, 95% CI 1.1 to
2.1, p<0.01) had greater odds of increased pain at their first
dressing change in comparison with children without foot burns.

Pediatric burn patients had higher odds of increased pain with
each 1% increase in TBSA (OR 1.1, 95% CI 1.0 to 1.2, p<0.01).
Likewise, pediatric patients with burns to four or more anatom-
ical regions (OR 3.6, 95% CI 1.5 to 8.6, p<0.01) had almost
four times greater odds of increase pain (ie, moving from mild
to moderate pain, or moderate to severe pain) in comparison
with patients with one anatomical location burned. Children
who reported baseline pain (pain pre-dressing removal) had six
times greater odds of moving up a pain group (ie, moving from
the mild to moderate pain group, or moderate to severe pain) in
comparison with children who did not report baseline pain (OR
5.5,95% CI2.8 to 10.8, p<0.001).

Furthermore, patients who first presented to a non-specialist
hospital or medical center (OR 1.8, 95% CI 1.4 to0 2.3, p<0.001)
for acute burn treatment (and were later referred to the QCH
Burns OPD) had almost two times greater odds of higher proce-
dural pain during their first change of dressing compared with
patients who presented to the QCH ED (a burns specialist,
trauma-verified hospital), or were admitted as an inpatient at
the QCH prior to their Burns OPD referral. Pediatric patients
who presented to the QCH soon after sustaining their burn had
lower odds of increased pain during their first dressing change
in comparison with patients with delayed presentations (OR 0.9,
95% CI 0.8 to 0.9, p<0.001). Based on data from this model,
there is little evidence of a relationship between procedural pain
levels and gender, ATSI children, place of birth, burn mecha-
nism, anatomical burn region excluding hand and foot burns,
first aid, and socioeconomic status (p>0.05).

DISCUSSION

Pain management is one of the most important aspects of burn
care. Procedural pain protocols require continuous revision
and reassessment to ensure optimal pain management is being
provided to burn patients.”” This investigation aimed to deter-
mine if relationships existed between patient and clinical charac-
teristics, and pain at first dressing change for children with acute
burn injuries. Findings from this investigation serve as an alert
for healthcare professionals to factors associated with moderate
to severe pain in pediatric burn patients during their first dressing

change. The identification of children with clinical charac-
teristics associated with increased pain allows for pre-emptive
implementation of pharmacological and non-pharmacological
interventions for pain reduction, and the development of indi-
vidualized treatment plans for these patients. Preventing the
onset of severe procedural pain is the current goal—as opposed
to controlling and reducing severe pain following its onset (ie,
requiring a rescue dose of analgesic medication during the proce-
dure)."® It is recommended that pediatric burn patients with the
following characteristics are screened and identified before their
first dressing change—so additional methods of analgesia and
distraction can be implemented. These characteristics include
large TBSA percentages, burns to four or more anatomical
regions, baseline pain in the waiting room, receiving initial
treatment at a non-burns center prior to referral, presentations
outside 24 hours post-burn, hand burns, foot burns, and DDPT
injuries. These burn characteristics place a child at greater odds
of moderate to severe procedural pain during their first dressing
change.

One potential explanation for the association between pain,
TBSA, and the number of anatomical regions burned relates to
spatial summation of pain.'” Spatial summation (SS) of pain is
as a nociceptive phenomenon where an increase in the area of,
or distance between, noxious stimuli results in greater perceived
pain.'® Area-based SS can be explained through peripheral
neuronal mechanisms. That is, an increase in the number of
impulses from afferent nociceptors will occur when an entire
receptive field is exposed to noxious stimulation, compared with
when the same stimulus covers a smaller area of the receptive
field. Therefore, an increase in the area of a noxious stimulus will
result in an increase in the level of pain experienced. Area-based
SS provides a potential mechanism for the association between
increased pain and each 1% increase in burn TBSA. This finding
supports past research that also identified increased TBSA as an
influential factor for procedural pain scores in pediatric burn
patients (p<0.05)."

Distance-based SS occurs when two noxious stimuli are posi-
tioned further apart, and pain is perceived as more intense. For
example, identical pairs of noxious thermal stimuli administered
to the leg and abdomen with differing distances of separation
(0, 5, 10, 20, and 40 cm) will be perceived with different levels
of pain.”® *' The level of separation between stimuli influence
the perception of pain, in addition to the level of connectedness
between the two noxious stimuli. That is, noxious stimuli deliv-
ered 10 cm apart can be perceived as connected—and the sensa-
tion of pain can radiate to regions not receiving noxious thermal
stimuli.*’ Distance-based SS provides a potential mechanism
for the association between increased pain and burns to four or

Holbert MD, et al. Reg Anesth Pain Med 2021;46:222—227. doi:10.1136/rapm-2020-101691 225



Original research

Table 2 ORs from ordinal logistic regression showing bivariate
(crude) relationships between procedural pain and clinical variables

Independent variable

Crude OR (95% Cl), p value

Time to QCH
Burn size (TBSA %)
Baseline pain
Pain in waiting room
No pain
Burn depth
Full thickness
DDPT
SPT
Superficial
No of regions burned
4+
3
2
1
Presentation type
Inpatient
Outpatient
ED
Anatomical region burned
Hand
Foot
Upper limb burns
Lower limb burns
Head/neck
Back
Chest/breast
Abdomen
Sex
Male
Female
Indigenous status
ATSI
Not indigenous
Place of birth
Oceania
Middle East
Europe
North America
Africa
Asia
Australia
Burn mechanism
Radiant heat
Cooling
Chemical
Friction
Flame
Contact
Scald
First aid
Undocumented duration
Inadequate

Adequate

0.9 (0.8 t0 0.9), <0.001
1.0 (1.0 t0 1.2), <0.01

4.9 (2.4 10 9.8), <0.001
1.0 (reference)

5.6 (2.0 to 16.4), <0.01
7.8 (3.9 t0 15.6), <0.001
3.1(1.61t05.9), <0.01
1.0 (reference)

6.9 (1.1t0 44.5),0.04
2.7 (1.0 to 7.6), <0.06
1.7 (1.0 to 3.0), >0.05
1.0 (reference)

0.8 (0.4 t0 1.7),0.55
1.7 (1.3 t0 2.3), <0.001
1.0 (reference)

1.5(0.9t02.5),0.17
1.4(0.8 0 2.5), 0.25
0.9(0.5t0 1.5), 0.57
0.9(0.5t0 1.5), 0.59
0.7 (0.4 t0 1.3),0.21
0.6 (0.3 o 1.4),0.22
1.0 (0.5t01.7),0.88
0.9(0.5t0 1.6), 0.61

0.9(0.7t0 1.1),0.40
1.0 (reference)

0.8 (0.5t01.2),0.23
1.0 (reference)

0.6 (0.2101.3),0.16
2.1(0.51t09.0),0.30
1.0 (0.3 to0 3.0), 0.99
1.5 (0.1 to 16.5), 0.75
0.3(0.0t02.3),0.23
1.3 (0.6 t0 3.0), 0.51
1.0 (reference)

0.6 (0.2t0 1.9), 0.43
1.3 (0.1 t0 13.3), 0.81
0.7 (0.3 10 2.0), 0.52
0.6 (0.4101.2),0.16
1.0 (0.6 t0 1.8), 0.98
0.8(0.6t0 1.1), 0.22
1.0 (reference)

1.1(0.8t0 1.4),0.53
0.8 (0.4 to 1.6), 0.48

1.0 (reference)

Table 2 Continued

Continued

Independent variable Crude OR (95% Cl), p value

a: 1.0 (reference) indicates the references group for the ordinal logistic regression.
b: p values not adjusted for multiple comparisons.

QCH, Queensland Children’s Hospital; DDPT, deep dermal partial-thickness; SPT,
superficial partial-thickness; TBSA, total body surface area; OPD, outpatient
department.

ED, emergency department.

more anatomical regions. This investigation supports evidence
from previous research, which also found the number of burns
a patient sustained to different anatomical areas was associated
with higher pain scores (p<0.01).%

Pediatric patients who first presented to a non-specialist
medical center for acute burn treatment (and were later referred
to the QCH Burns OPD) had increased odds of higher proce-
dural pain during their first dressing change compared with
patients who presented to the QCH ED (a burns specialist
hospital) or were admitted as an inpatient at the QCH prior to
their Burns OPD referral. This finding could be due to a number
of reasons including—adult referral facilities lacking addi-
tional distraction tools and non-pharmacological interventions
for pediatric patients, a lack of understanding of the analgesic
requirements needed during the acute management of pediatric
burns, incomplete or inadequate acute wound debridement
(removal of blisters and sloughed eschar), or the use of different
wound dressings (ie, silver sulfadiazine and gauze vs Mepitel
and Acticoat). Moreover, time to present to the QCH was also a
significant predictor of pain in the model—with reduced odds of
increased pain for patients that presented to the QCH soon after
sustaining their burn (within 24 hours) compared with those with
delayed presentations. This finding could be due to a number of
reasons similar to those mentioned previously—including chal-
lenges removing dried eschar if burns are not debrided during
the acute burn period.

Studies exploring increased risk of pain for hand and foot
injuries are limited, and no research providing rationaliza-
tion for our findings could be identified in the literature. One
potential explanation for hand and foot burns placing a child at
greater odds of increased procedural pain pertains to differences
between glabrous and hair-containing skin (in combination with

Characteristics Odds Ratio [95% CT]

Time to QCH [ 0.9[0.8. 0.9]
Bumn Size (TBSA %) - 1.1[1.0, 1.2]
Baseline Pain: Waiting Room k = »  55[28,108]
Baseline Pain: No Pain 1.0[1.0, 1.0]
Burn Depth: Full Thickness [ »  5.7[2.1.153]
Bumn Depth: DDPT 7.9 [4.0. 15.6]
Burn Depth: SPT k 1 33[1.7. 6.2]
Burn Depth: Superficial 1.0[1.0. 1.0]
Regions Burned: 4+ b > 3.6[1.5. 8.6]
Regions Burned: 3 —— 1.9[1.2, 2.9]
Regions Burned: 2 —— 15[1.2, 2.0]
Regions Burned: 1 1.0[1.0, 1.0]
Presentation: Inpatient ~ —#—— 1.0[0.5, 1.9]
Presentation: Outpatient - 1.8[1.4. 23]
Presentation: ED 1.0[1.0, 1.0]
Hand Burned: Yes —-— 1.7[1.3, 2.1]
Hand Burned: No 1.0[1.0, 1.0]
Foot Burned: Yes —a— 15[1.1, 2.1]
Foot Burned: No 1.0[1.0, 1.0]

T T T T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Odds Ratio for Procedural Pain

Figure 2 Multivariable relationships between procedural pain
and clinical characteristics. DDPT, deep dermal partial-thickness; ED,
emergency department; QCH, Queensland Children’s Hospital; SPT,
superficial partial-thickness; TBSA, total body surface area.

226

Holbert MD, et al. Reg Anesth Pain Med 2021;46:222—227. doi:10.1136/rapm-2020-101691



Original research

higher order processing). Glabrous skin is hairless skin located
on the palms of hands and soles of feet.

Pediatric patients with DDPT burns had almost eight times
greater odds of increased pain during their first dressing change,
compared with patients with superficial burns. In addition, chil-
dren with full-thickness burns had more than five times greater
odds of increased procedural pain. While some research suggests
deeper burns are insensate and less painful than superficial
injures due to the destruction of nerve afferents in the dermis
and epidermis®—recent studies found no significant difference
in pain scores between patients with acute isolated full-thickness
burns and those with SPT burns following presentation to an
adult ED.?> Most DDPT and full-thickness burns are interme-
diate, and will contain superficial regions with less tissue damage
and intact nociceptive afferents.** Deep burns also cause exten-
sive tissue necrosis and edema that acts to sensitize surrounding
tissue, even extending to non-burned regions.** Peripheral sensi-
tization resulting from inflammation, in addition to areas of
intermixed depth are proposed mechanisms for the association
between burn depth and pain identified in this investigation.

Results from this investigation should be interpreted with
consideration of several limitations. First, because this is a retro-
spective cohort investigation, causal relationships could not be
established—only associations. Second, due to the median age
of patients treated in the Burns OPD, the FLACC scale was
deemed the most appropriate tool for routine observational pain
assessment during burn dressing changes. We acknowledge the
limitations surrounding the use of the FLACC for procedural
pain assessment and its use in older children. It is recommended
that future studies investigating associations between pain and
clinical features include self-report measures—as this is consid-
ered gold standard for pain assessment. Third, only outpatient
data were included in this investigation. This is because patient
and clinical data, in addition to dressing change pain scores, are
not routinely collected for burn inpatients and uploaded to the
Queensland Pediatric Burns Registry. This may limit the general-
izability of our findings to a broader pediatric burn population.

CONCLUSION

Children with hand and foot burns, DDPT burn injuries,
increased burn TBSA, four or more anatomical regions burned,
baseline pain, and patients who received initial treatment at a
non-burns center are at greater risk moderate to severe proce-
dural pain during their first dressing change. It is important that
patients with these burn characteristics are identified before
their first dressing change, so additional methods of pain control
and distraction can be implemented.
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