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Abstract: Objective: To describe the management of pain prevention associated with burn care. Methods: Multi-
centre, observational, cross-sectional, descriptive study performed in 4 burn units in Spain. Results: A total of 55 
patients undergoing 64 procedures were analysed. Burns were classified as severe (90.4%), third-degree (78.2%) 
and caused by thermal agents (81.8%). Background analgesia consisted of non-opioid drugs (87.5%) and opioids 
(54.7%) [morphine (20.3%), morphine and fentanyl (14.1%) or fentanyl monotherapy (15.6%)]. Burn care was per-
formed by experienced nurses (96.9%); 36.5% followed guidelines. The mean duration of procedures was 44 min-
utes (Statistical Deviation, SD: 20.2) and the mean duration of pain was 27 minutes (SD: 44.6). Procedural pain 
was primarily managed with opioid analgesics: fentanyl monotherapy and in combination (84%) and fentanyl mono-
therapy (48%) administered sublingually (89.1%). Patients described pain as different to usual baseline pain (97%), 
with a mean maximum intensity score of 4.2 points (SD: 3.3) on the VAS scale and a 34% increase in the intensity 
of pain. The mean patient and healthcare professional satisfaction score per procedure was 6/10 (SD: 1.9) and 
5.5/10 (SD: 1.7), respectively. Conclusion: The results of the study describe the management of pain associated 
with burn care in clinical practice, helping optimise pain control.
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Introduction

Local wound care including therapeutic proce-
dures, wound debridement and dressing 
changes represents a source of pain and dis-
comfort for burn injured patients. Procedural 
pain is described by patients as sharp and 
intense [1] and can be regarded as an exacer-
bation of background chronic pain [2]. Ineffect- 
ively managing procedural pain or the lack of 
an appropriate pain management plan may 
lead patients to lose trust in healthcare profes-
sionals (HCP), increase pain perception and 
affect wound healing [3]. Therefore pain man-
agement should be integrated as an essential 
component of the wound management plan  
in patients with severe burns. However it is  
not straightforward and a multidisciplinary 
approach ensuring all the components of pain 
perception and distress suffered by the burn 
patient are adequately addressed [4].

Clinical Practice Guidelines and protocols for 
burn care in place recommend the use of 

chronic treatments that tackle background pain 
and acute treatments in the prevention and 
relief of pain associated with burn care proce-
dures [2, 5-9]. Current therapeutic regimens 
consist of moderate to high potency opioids 
with rapid onset and short duration of action, 
administered either intravenously or orally. In 
this regard, short-acting opioids such as fenta-
nyl or alfentanyl are preferable to long-lasting 
drugs such as morphine [10]. When difficulty in 
performing the local procedure is expected, 
anaesthetics can also be added to therapeutic 
regimens [1]. Pain can also be treated with sim-
ple analgesics (e.g. paracetamol) as well as 
other drugs such as ketamine [11] or gabapen-
tin [12].

Despite the array of analgesic drugs and proce-
dures available for pain management in burn 
injured patients that undergo wound care, pain 
remains insufficiently treated in current clinical 
practice and its management represents a 
major challenge for HCPs [12, 13]. This phe-
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nomenon is commonly associated with the 
HCP’s fear of prescribing analgesics, however 
pain is complex in nature and other factors 
such as a lack of routinely used assessment 
tools and the involvement of patients’ psycho-
logical status (anxiety and fear) may also influ-
ence treatment patterns in burn patients [13]. 
The purpose of the study was to describe the 
management of pain associated with local care 
procedures for severely burned patients in cur-
rent clinical practice and assess patients’ psy-
chological responses (feelings and emotions) 
and satisfaction with the care received.

Material and methods

Study design

Multi-centre, cross-sectional study in patients 
with severe burn injuries (at least second-
degree) undergoing wound care procedures 
and the HCP providing care in specialized burn 
units (BUs) of Spanish Hospitals. The study was 
performed in the BUs of four Spanish sites dis-
tributed across the autonomous community of 
Murcia, Valencia, Madrid and Aragón; Hospital 
Virgen de la Arrixaca (HVA), Hospital de la Fe 
(HF), Hospital de Getafe (HG) and Hospital de 
Miguel Servet (HMS), respectively. Patients 
attending the participating BUs to receive local 
wound care and fulfilling selection criteria were 
invited to participate in the study. After giving 
written informed consent by patients at the 
study visit, HCPs asked through face to face 
interviews to complete the Case Report Form 
(CRF) accordingly to the sequence in which it 
was structured: pre and post-wound care ques-
tions. The study included an additional CRF for 
the HCP performing the procedure. Both CRFs 
were recorded by the HCP due to patients’ con-
dition. The study was approved by the Ethics 
Committee of HVA (Murcia). Further approvals 
were received for HF, HG by the centre and for 
the HMS by the autonomous community.

Study population

Patients attending the BUs of participant cen-
tres between November 2012 and April 2013 
were sequentially included in the study. Only 
patients of legal age (≥ 18) with severe burns 
that presented with severe baseline pain and 
were to receive local wound care that was 
expected to cause pain were invited to partici-
pate. Patients that as per physician’s discretion 

did not have the required cognitive ability to 
understand the study were excluded. Given the 
exploratory nature of the study, no more recruit-
ment constraints were stated. The sample size 
finally achieved reflects the amount of workload 
of this type of procedures in the participating 
centres during the study period. Data were  
collected from two populations, patients and 
health staff. Patients were interviewed by the 
HCPs to collect socio-demographic data (includ-
ing addictions), burn characteristics, manage-
ment (treatment) and pain (Brief Pain Inventory, 
BPI, and Visual Analogic Scale, VAS) before and 
after of the wound care session. It was also col-
lected data about anxiety (Hamilton Anxiety 
Rating Scale, HARS) before the procedure and 
data about satisfaction after of it. HCPs were 
characterized according to their role (medical 
doctor or nurse) and asked about their satisfac-
tion (HARS) after the procedure.

Outcome measures

The primary endpoint of the study was the man-
agement of pain related to local care proce-
dures in severe burn injuries. All therapeutic 
measures and analgesic treatments were 
recorded in the CRF designed to this end. Pain 
management was assessed through a categori-
cal variable, each category representing a ther-
apeutic alternative or aggregation of alterna-
tives in periprocedurial analgesic management. 
As secondary objectives of the study, patient 
feelings were operationalized as the relative 
amount of perceived change in pain (RACP) dur-
ing the procedure (difference between baseline 
pain and after the procedure); patient emotions 
as their anxiety during the procedure; and 
patients’ satisfaction and satisfaction of HCP 
with the technique used in terms of the diffi-
culty in pain management were assessed. Burn 
injuries were characterised according to sever-
ity, burn injury depth and causative agent [7, 
14].

Intensity of pain produced during local care 
procedures; Visual Analog Scale (VAS) and 
Brief Pain Inventory (BPI): The intensity of pain 
produced during burn care procedures was 
assessed by means of the Visual Analog Scale 
(VAS) [15] that rates from 0 (no pain) to 10 
(maximum intensity of pain), the Brief Pain 
Inventory (BPI) [16] and an estimate of pain 
duration in minutes. BPI consists of two dimen-
sions; intensity of pain (pain severity score; 4 
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items) and interference with daily life activities 
(pain interference score; 7 items). Each of the 
11 items are scored 0 to 10, where 0 repre-
sents ‘no pain/interference’ and 10 ‘the worst 
pain/maximum interference’. The total scores 

for the pain intensity dimension are calculated 
by adding the scores of the 4 items, while the 
interference dimension is estimated by adding 
the scores for the corresponding items and 
dividing by 7.

Similarly, a 0 to 10 points VAS was used to 
assess baseline pain so as procedural pain 
could be discriminated from usual baseline 
pain experienced by the patient. The relative 
change in pain intensity was obtained by 
deducting the intensity of pain experienced 
during the procedure to the baseline intensity 
and dividing the difference by the baseline 
intensity. The RACP produced was calculated 
by multiplying the relative change in pain inten-
sity by the proportion of procedure time in 
which the patient referred having pain. Con- 
sequently, the RACP ranged between -10 to 
+10, with negative values showing increases in 
pain intensity during the procedure, a value of 0 
when there is no pain or change in basal pain, 
and greater absolute values for greater chang-
es and longer pain periods during the proce-
dure. Consequently, absolute values below 1 
represented lower changes in pain intensity 
and shorter procedure time with pain.

Hamilton Anxiety Rating Scale (HARS): The 
Hamilton Anxiety Rating Scale (HARS) [17] is a 
hetero-applied scale consisting of 14 items; 13 
items relative to signs and symptoms of anxiety 
and the remaining item as an assessment of 
patient’s behaviour during the interview. The 
interviewer scores each item from 0 to 4, con-
sidering intensity and frequency of pain. The 
total score is the sum of the scores given to 
each item (from 0 to 56 points). Additionally, 
two different scores can be obtained from 
HARS; psychic anxiety and somatic anxiety.

Patient and healthcare professional satisfac-
tion questionnaires: Patients’ satisfaction with 
therapeutic measures used in the manage-
ment of pain was assessed through a question-
naire that consisted of 4 Likert-like questions 
and 5 response categories ranging from 1 
‘strongly disagree’ to 4 ‘strongly agree’. The 
first two questions are relative to pain percep-
tion while the remaining two are related to the 
method used. The HCP satisfaction question-
naire consisted of three Likert-like five-category 
questions. The total score for each of the ques-
tionnaires was calculated by adding the scores 
for the corresponding questions. Four or 3 
units, as it corresponds, were deducted to the 

Table 1. Sociodemographic characteristics of 
study population

Total
n %

Age (years)
    < 30 10 18.2
    30-39 10 18.2
    40-49 16 29.1
    ≥ 50 19 34.5
    Total 55 100
Sex
    Males 42 76.4
    Females 13 23.6
    Total 55 100
Race
    Caucasian 50 92.6
    Oriental 1 1.9
    Arabic 3 5.6
    Total 54 100
Employment status
    Employed 27 50
    Unemployed 7 13
    Retired 9 16.7
    Housewife 2 3.7
    Student 2 3.7
    On sick leave 3 5.6
    Others 4 7.4
    Total 54 100
Education level
    No education 12 22.2
    Primary education 18 33.3
    Secondary education 11 20.4
    Vocational training 8 14.8
    Higher education 5 9.3
    Total 54 100
CMI classification
    Normal 19 38.8
    Overweight 19 38.8
    Obese 11 22.4
    Total 49 100
Addictions
    No 42 77.8
    Yes 12 22.2
    Total 54 100
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Figure 1. Classification of burns based on agent, location, depth and severity.
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Figure 2. Analgesic medication used in baseline pain management.
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Figure 3. Analgesic medication used in the management of pain related to wound care procedures.
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resulting score for the patients and HCP ques-
tionnaires that was subsequently divided by 
1.6 or 1.2, respectively. The scores for the two 
questionnaires have the same rating scales 
and thus the results are comparable.

Statistical analysis

A descriptive analysis of patients included in 
the participant population set, their burns and 
previous management of pain, as well as a pro-
file of the professional providing health care 
was carried out. The procedure population set 
was used to describe wound care procedures, 
patients’ feelings and emotions on pain, RACP 
and patients’ and professionals’ satisfaction 
with care.

Results

Description of patients

A total of 55 patients with severe burn injuries, 
fulfilling the selection criteria, that attended the 
4 participating centres to undergo burn care 
were analysed: 22 patients in HVA (40%), 22 in 
HF (40%), 6 in HG (11%) and the remaining 5 in 
HMS (9%).

Patients included in the study were mainly male 
(76.4%), aged 40 or over (63.6%) and cauca-
sian (92.6%). Overall, 50% of patients were 

In forty five (81.8%) patients undergoing wound 
care procedures, burns were caused by ther-
mal agents. Based on the burn surface area, 
burns in the study were mainly severe (90.4%) 
and, according to burn depth, third-degree 
burns were more frequent (78.2%). Hands, at 
67.3%, and face, at 38.2%, were the most com-
mon locations. The mean time since injury was 
de 33 days (SD: 32.6). Figure 1 shows the dis-
tribution of locations and types of burns.

Complications due to the burn itself (20%) and 
local infections (12.5%) were the most fre-
quently reported complications.

A total of 96.9% of HCP performing the burn 
care procedure at the study visit were nurses 
with a mean of 20 years of experience (SD: 
8.1). Overall, 36.5% of HCP participating in the 
study performed the procedures following clini-
cal guidelines or protocols.

Baseline pain management and pain scores

A total of 64 burn care procedures were includ-
ed in the present study. Forty nine were single 
procedures in different participants; four pati- 
ents provided data on two procedures and two 
participants on three.

The mean intensity of baseline pain was 3.8 
(SD: 2.6). As it is shown in Figure 2, among  

Figure 4. Routes of administration of fentanyl.

employed and the highest 
level of education achieved 
was primary education 
(33.3%). Addictive behav-
iour was reported in 12 
patients (22.2%); among 
them 41.7% used canna-
bis, 8.3% opioids and 25% 
cocaine. Regarding medi-
cal history relevant to the 
procedure, one patient re- 
ported blood clotting disor-
ders (1.8%) and five had 
hypertension (10.9%). Amo- 
ng other medical condi-
tions, type II diabetes was 
the most frequently report-
ed (4 patients).

Demographic characteris-
tics of study population are 
summarised in Table 1.

Description of procedures
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the treatments used alone or in combination 
with other treatments used, 87.5% of proce-
dures used with non-opioids, mainly paraceta-
mol with metamizol (35.7%) and metamizol 
(26.8%), and 54.7% with opioids. The most fre-
quently reported opioids used for baseline pain 
were morphine monotherapy (20.3%), fentanyl 
monotherapy in 15.6% and 14.1% receiving 
fentanyl and morphine in combination.

Intra-procedure pain management and pain 
scores

During burn care performed in the study visit, 
6.3% procedures did not receive any treatment, 
opioids were given in 54.6% procedures, non-
opioids alone in 6.1% and 33.0% received a 
combination of opioids and non-opioids (39.1%) 
(Figure 3). Primary management of pain was 
with opioids such as fentanyl monotherapy 
(48.4%) and in combination (36.1%), and mor-
phine (3.1%). As shown in Figure 4, fentanyl 
was usually administered sublingually (89.1%). 
Additionally, 26.6% of the procedures were per-
formed with anaesthetics.

According to the BPI questionnaire, mean score 
of pain intensity produced during procedures 
was 16/40 points (SD: 8.4) and interference 
with daily life activities was 6/10 (SD: 2.4). In 
96.9% of burns pain was described as being 
different to usual baseline pain. The mean 
intensity of maximum pain was 4.2 points in 
the VAS scale. The mean duration of the burn 
care procedures performed was 44 minutes 
(SD: 20.2), ranging from a minimum of 15 to a 
maximum of 110 minutes and the mean dura-
tion of pain was 27.2 minutes (SD: 44.6). The 
mean ratio of time with pain during procedure 
was 35% (SD: 21), there was a change of -34% 
(IC95%: -77.7, 9.7) which means an increase in 
the intensity of pain experienced with the 95% 
confidence interval including the value of 0. The 
mean relative amount of pain of -0.33 (IC95%:-
0.63,-0.03). In the HARS scale, a mean score of 
8.7 (SD: 7.7) was obtained; 5.7 (SD: 5.2) for psy-
chic anxiety and 3.2 for somatic anxiety (SD: 
3.5).

Patient and health staff satisfaction

Overall, the mean patient satisfaction score per 
procedure was 6/10 (SD: 1.9); a score of 3.8 
for the intensity of pain, 3.8/5 for the effective-
ness of pharmacologic treatment (SD: 1.1),  
a score of 3/5 for the management of wound 

careby the HCP (SD: 0.7) and 2.9/5 for satisfac-
tion with the duration of the procedure (SD: 
0.8). The mean HCP satisfaction score was 
5.5/10 (SD: 1.7) and the mean scores for indi-
vidual items were 3/5 (SD: 0.7) for satisfaction 
with the management of the burn patient, 
3.8/5 (SD: 0.9) for satisfaction with the dura-
tion of the procedure and 2.8/5 (SD: 1.1) for 
satisfaction with analgesic control.

Discussion

The results of the study provide a description of 
the current management of pain related to 
wound care procedures in severe burn patients.

Pain management in burn patients is complex 
and individual therapeutic approaches combin-
ing both acute and chronic pharmacologic 
treatments need to be incorporated into thera-
peutic regimens, addressing procedural and 
baseline pain, respectively. The management 
of baseline pain usually requires long-term 
analgesia consisting of long-acting drugs that 
provide chronic pain relief. In contrast, short-
acting analgesic drugs with rapid onset of 
action are used to minimise acute pain pro-
duced during wound care [10]. Treatment 
guides in place recommend the use of opioids 
for rapid pain relief in burn patients that under-
go wound care [2, 5, 8, 9, 18].

The results of the study describe the range of 
therapeutic measures currently used to man-
age the analgesic treatment of burn patients in 
the long term and during the episodes of wound 
care, in order to minimise their pain and anxie-
ty, improve the procedural performance and 
shorten its duration; mainly severe third-degree 
burn injuries, caused by thermal agents. In the 
study, the majority of patients were treated 
with background non-opioid pain-killers and 
over half of them received opioids. During 
wound care, opioids were administered in 9 out 
of 10 patients, being fentanyl the most fre-
quently used among them, which was mainly 
administered sublingually. In average, patients 
reported moderate intra-procedural pain inten-
sity during approximately 35% of the time 
undergoing the procedure. Compared with the 
baseline pain, there seems to be a slight 
increase in the intensity of pain during wound 
care. As 0 is included in the CI, an increase  
in the intensity of pain cannot be claimed. 
According to the HARS scale, the levels of anxi-
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ety were moderate and predominantly psychic, 
whereas other studies report higher levels of 
anxiety [19, 20]. The approaches to pain and 
anxiety management should be multifactorial 
[20]. Patient and HCP ratings on satisfaction 
were very similar (5.5 vs. 6 point over 10). 
Overall, the mean patient and HCP satisfaction 
score was moderate, as it was for patients’ sat-
isfaction with wound care duration and with the 
HCP. Higher satisfaction values were observed 
for patients’ satisfaction with pain intensity and 
with treatment effectiveness. These findings 
are consistent with results obtained in similar 
studies that investigate the influence of differ-
ent factors on general patients’ satisfaction 
[21]. HCP reported more satisfaction with 
wound care duration and management, and 
less satisfaction with analgesic control. Burn 
injury care was predominantly performed by 
experienced nurses, only 1 of every 3 followed 
guidelines. This may result in a certain degree 
of variability in clinical practice among study 
sites, and may indicate poor knowledge of 
recently introduced techniques and analgesic 
recommendations [22].

This study presents some strengths and limita-
tions associated with the study design that 
should be acknowledged. The cross-sectional 
design of the study was appropriate to describe 
the characteristics of pain management in 
patients with burns and to characterise the dif-
ferent analgesic alternatives used with special 
interest in the association with the procedure, 
pain management and pain experienced by the 
patient [23]. Selected scales and question-
naires allowed assessing the intensity of pain 
produced during wound care. In particular, the 
BPI questionnaire was originally developed to 
be used in epidemiological and clinical studies 
aimed at evaluating the effectiveness of anal-
gesic treatments. Similar studies also utilise 
the EVA scale and BPI questionnaire [24]. One 
of the limitations of the study is the reduced 
sample size that limits the study power. 
However, these samples sizes are frequent 
among studies performed in burn patients [25] 
and the aim of the study was mainly descrip-
tive. Regarding the selection criteria, other limi-
tation is that a precise definition of ‘severe 
baseline pain’ was not provided. Therefore the 
minimum intensity of baseline pain was deter-
mined by the doctor based on medical criteria 
rather than an objective assessment tool. This 
has resulted into the inclusion of patients 
whose baseline-referred values for pain inten-

sity were 0. However, it should be borne in mind 
that when patients are treated for wound care 
they are already on strong analgesic treat-
ments. Indeed, if patients are treated as cur-
rent guidelines recommend their level of pain 
should be close to 0 [2, 5, 8, 9, 18, 26]. In these 
circumstances, medical criteria based on the 
characteristics of burns and their severity may 
suffice to assess if the patient is candidate to 
suffer from pain during the manipulation.

Conclusions

The results of the study help understand how 
burn pain associated with wound care is man-
aged in current clinical practice, helping opti-
mise pain control and management and there-
fore improving the quality of care delivered to 
burn patients. Studies of this nature contribute 
to identify the analgesic alternatives that are 
available to relief procedural pain in burn 
patients and assess the application of guide-
lines in clinical practice.
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