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ORIGINAL ARTICLE: ASSESSMENT AND CARE OF PEDIATRIC PATIENTS

Assessment and pain management during the triage phase
of children with extremity trauma. A retrospective analysis
in a Pediatric Emergency Room after the introduction of the
PIPER recommendations
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Abstract. Background and aim of the work: Pain is one of the most common symptoms in children who access
the Pediatric Emergency Room (PER). However, many studies show that it is poorly evaluated and treated
during the triage phase and that in many cases algometric scales aren’t used for its evaluation. Faced with this,
the Piacenza PER (Italy) implemented the Pain in Pediatric Emergency Room (PIPER) recommendations
for the assessment and management of pain from the 1st July 2017. The aim of this study was to detect the
possible differences in the trend of the outcomes for the detection and treatment of pain in July-October
2016, 2017, 2018. Methods: A retrospective observational study was chosen. 811 discharge letters of extremity
traumatized children aged 0-9 years were analyzed, of which 309 referred to the 2016 quarter, 243 to the 2017
quarter and 259 to the 2018 quarter. Resu/ts: In 2016, the pain of 12 patients was assessed out of a total of
309, in 2017 of 227 out of 243 and in 2018 of 245 out of 259. The Chi Square test about assessed and not as-
sessed pain, gave statistically significant value (p = 1.36E-98), comparing 2016vs2017 and gave not significant
value comparing 2017vs2018 (p = 0.58). 4 patients were treated during the triage phase in 2016, 68 in 2017
and 70 in 2018. Conclusions: Recommendations introduction has increased the frequency of pain algometric
measurements during the triage phase by leading to an improvement in the nursing care outcomes in terms of
pediatric pain management. (www.actabiomedica.it)
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Background

Pain is defined as an unpleasant sensory and emo-
tional experience associated with actual or potential
tissue damage or described in terms of damage (1). It
is every patient’s right that pain is evaluated and man-
aged (2).

In the pediatric field, pain is a frequent symp-
tom: it is estimated that 80% of children hospitalized
in pediatrics present pain and that 60-70% of visits to
the Pediatric Emergency Room (PER) is due to this
symptom (3-5).

In Italy, the State-Regions Agreement with the
issue of guidelines to create a pain-free hospital, ap-
proved on 24 May 2001, which considers the anal-
gesic needs of the newborn and the child, underlines
the importance of using tools suitable for the different
ages of patients (6). Furthermore, in the 2006-2008
National Health Plan, point 3.9 “The definition of na-
tional guidelines on the treatment of pain in children”
is proposed in which the need for analgesia in the new-
born /child is considered, considering the peculiarities
and differences of the child with respect to adult (7).
Regarding pediatric analgesia, since January 2009, the



C. Granata, M. Guasconi, F. Ruggeri, et al.

Commission on Pain Therapy and Palliative Care of
the Ministry of Health has defined an organizational
and assistance project for the pediatric patient. The
child care proposal is divided into two levels: a special-
ist in pain management aimed at very complex situa-
tions, both at a diagnostic and therapeutic level, and a
more general one based on medical and nursing train-
ing in the assessment and management of child pain
(8).

Despite the indications given by international
institutions for pain control, several studies show that
the symptom is often poorly evaluated and treated in
children who enter the Emergency and Acceptance
Departments (EAD) (9-11). In particular, analgesia
in pediatric patients continues to be used much less
than in adults with the same pathology, especially with
regard to fractures (11, 12). The analgesia of children
with long bone fractures is often delayed and inade-
quate and the use of evaluation scales without the ap-
plication of a drug protocol is not effective in increas-
ing pain treatment (13).

In Italy, a study conducted by the “Pain in Pedi-
atric Emergency Room (PIPER)” group, highlighted
that: (i) only in 26% of hospitals, pain is regularly as-
sessed both in triage and in the PER; (ii) about one
third do not use algometric scales for pain assessment;
(iii) in 21% the detection is not documented and (iv)
in 47.4% of cases there are no protocols for symptom
treatment in children. Furthermore, in 37% of the hos-
pitals investigated, pain assessment is not carried out
either in triage or in PER (14).

According to the study, the administration of
painkillers in Emergency Department (ED) occurs
only in 4% of cases in triage, in 24% of cases in ED, in
3% of cases in Brief Intensive Observation and in 0.4%
of cases in a moment not known (14). These results
improved significantly in the centers where the PIPER
recommendations were applied (15).

For the PIPER group, the correct and early man-
agement of pain is fundamental, already in the triage
phase, using measurement tools and validated proto-
cols that make it possible for nurses to administer spe-
cific analgesic drugs (14).

The “Piper Weekend” study (16), conducted in
2015, showed that children and parents who have had
access to EADs were satisfied with pain management

and symptom attention given by professionals, but that
relief was still inadequate. In fact, about half of the
children with pain did not receive any type of pain-
killer. showing that pain management in the pediatric
patient remains a goal not yet achieved (15, 16).

In view of what has just been described, the staft
of the Simple Departmental Operating Unit (SDOU)
of PER of Piacenza Hospital (Italy) felt the need to
implement, starting from 1 July 2017, PIPER best
practice recommendations, initially applying them
only to children with traumatic extremity pathology.
This choice is since musculoskeletal trauma is a very
frequent occurrence in childhood and fractures and
sprains are one of the most painful events that can af-
fect the child (17, 18). It is estimated, in fact, that one
third of children suffer one or more fractures by the
age of 17 (19) and that 20% of ED accesses in patients
aged 3 to 14 are due to musculoskeletal trauma (20).

In particular, the recommendations provide for
the use of the algometric scales FLACC (21-23),
WONG-BAKER (24) and NRS (25) based on the
age of the child, as indicated by literature (26,27), and
the administration of analgesics by the nurse, based on
protocols shared by the team, if the score obtained is>

4.

Aims

Based on literature evidences, the main purpose
of the study was to detect a possible increase in the
frequency of pain assessment and management during
the triage phase after the introduction of the PIPER
recommendations on 1 July 2017 in the Piacenza Hos-
pital, Emilia-Romagna Region, Italy.

The second purpose was to detect the progress of
the application of these recommendations one year af-
ter their introduction to monitor any further improve-
ment in health care outcomes in pain treatment.

Methods

A retrospective observational study was chosen.
The data used were extrapolated from the dis-
charge letters of the SDOU of Piacenza Hospital PER
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relating to the four months July-August-September-
October of the years 2016, 2017 and 2018.

The four-month period chosen is July-October as
the ward data identify that period of the year as the
one in which extremity traumatized children access
the PER most frequently.

The reference population is made up of PER dis-
charge letters from children between the ages of 0 and
9, who had access to the PER presenting a trauma to
the upper or lower extremity without concomitant
trauma in other body areas.

A convenience sampling was chosen. All dis-
charge letters from children meeting the eligibility cri-
teria who had access to the PER in the four months
examined were included in the study.

Minors with traumatic pathology and age greater
than or equal to 10 years were excluded from the study,
given that in the analyzed context (Piacenza Hospital)
these children have direct access to the General Emer-
gency Room or the Orthopedic Emergency Room.

Thanks to the data made available by the Opera-
tional Unit of Management Control of the Piacenza
Hospital all the letters of discharge from the PER refer-
ring to the four months in question have been identified
that report “trauma” as a presentation symptom and/or
the word “trauma” in the diagnosis of discharge and
which refer to children aged between 0 and 9 years old.

Subsequently, all patients whose presentation
symptoms and discharge diagnosis did not meet the
eligibility criteria (other trauma and non-extremity
trauma) were excluded.

Thanks to the history provided by the PER man-
agement software, it was possible to access the dis-
charge letters of the sample identified in the report
created and the data to be included in the Case Report
Form (CRF) were extrapolated.

Then the CRF was constructed in which the pro-
gressive number with which the discharge letters were
identified and the following data were entered: i) eval-
uation of pain in triage; ii) triage treatment; iii) treat-
ment during medical examination; iv) no treatment
for score <4; v) non-treatment score> 4; vi) treatment
refused; vii) treatment at home; viii) failure to perform
pain assessment and treatment.

According to the PIPER recommendations ap-
plied by the triage nurses, pain involves pharmacologi-

cal treatment where the score is higher than 4, quanti-
fied by the FLACC (21-23), WONG-BAKER (24) or
NRS (25) scale according to age of the subject, and in
the absence of specific exclusion criteria, such as intake
of a painkiller drug in the previous 4 hours, presence of
nausea or vomiting, known allergy to paracetamol or
ibuprofen or known gastropathies.

Data analysis

The descriptive statistics, concerning the pain as-
sessment and management data extrapolated for each
four-month period, with the calculation of frequencies
and percentages, and the “Chi-Square” significance
test for the comparison of the four-month periods were
processed. The software was Microsoft Excel 2010. A
p-value < 0.05 was considered statistically significant.

Ethical considerations

The study was conducted in accordance with the
ethical principles for medical research involving hu-
man subjects of the Declaration of Helsinki.

The study was approved by the Local Area Ethics
Committee on February 19, 2019 (Practice 1172/2018/
OSS*/AUSLPC) and authorized by the Piacenza
Hospital General Management on 26/02/2019.

Results

811 discharge letters were analyzed, of which 309
referred to 2016, 243 to 2017 and 259 to 2018. The
data obtained from the analysis are shown in Table 1
below.

As can be seen from Figure 1, in 2016 pain was
assessed in 12 patients out of a total of 309 (3.88%), in
2017 in 227 patients out of a total of 243 (93.42%) and
in 2018 in 245 patients out of a total of 259 (94.59%).

The number of assessments in 2017 (227 out of
243) significantly increased compared to 2016 (12 out
of 309); p = 1.36E-98. On the other hand, the num-
ber of evaluations does not change when comparing
2017vs2018 (245 out of 259), p = 0.58.

Regarding the treatment of pain, in 2016, 25 pa-
tients were treated: 4 patients during the triage phase,
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Table 1. Absolute frequencies of the variables considered in the analysis

2016 2017 2018
Pain evaluation Done at triage 12 227 245
Not done at triage 297 16 14
Pain treatment Only done at triage 4 68 70
Only done during medical visit 21 11 11
Done at triage and during medical visit 0 0 1
Refused 0 3
Already done at home 0 0
Not done due to score <4 8 144 147
Not done despite score >4 1 4 8
Pain not evaluated nor treated 275 13 11
Total 309 243 259

100% 93% 95%

80% -

60%

40% -

20% -

0% -+ I
2016 2017 2018

Figure 1. Percentage of Patients evaluated in triage (N=811)

21 during the medical examination, while 8 were not
treated with a score lower than 4 and 1 despite the
score higher than 4. None refused the treatment.

In 2017, 79 patients were treated: 68 during the
triage phase and 11 during the medical examination.
8 of these patients were treated despite having a score
lower than 4. Of these patients, 4 took the drug ther-
apy during the triage phase and 4 during the medical
examination. 3 patients refused treatment.

In 2018, 82 patients were treated: 70 during the
triage phase, 11 during the medical examination and
1 both during the triage phase and during the medi-
cal examination. There are 11 patients treated with a

score lower than 4 who have taken painkiller therapy,
of which 3 during triage phase and 8 during the medi-
cal examination. Untreated patients with scores higher
than 4 are 8. In total, 6 patients refused treatment, of
which 3 with scores lower than 4 and 3 with scores
higher than 4.

In 2017, 78 patients were evaluated, with scores
higher than 4, and, also considering the treatments at
home and the treatments refused, the drug was pro-
posed during the triage phase in 85.90% of cases. In
2018, on the other hand, 86 were assessed with scores
higher than 4 and the drug was proposed during the
triage phase in 87.21% of cases, including refused
treatments and patients who had been administered
therapy at home (Figure 2).

Furthermore, in 2017 out of a total of 68 patients
treated during the triage phase, 64, (corresponding to
94.12%), presented a score> 4 and, in 2018, the treated
patients with a score> 4 were 68 out of a total of 70.
So, in the 2018 the % of patients treated with score> 4
was 97.14% (Figure 3).

Discussion

The available literature concerning the percentag-
es of children presenting with the pain symptom (3-5)
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Figure 2. Percentage of patients treated in triage versus evalu-
ation > 4 (N =164)
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Figure 3. Percentage of patients treated with > 4 of the total
treatments (N =138)

and that concerning musculoskeletal trauma (17-20)
are not recent. Therefore, it would be interesting, in the
future, to analyze more updated data.

Regarding the 2016 data, it is difficult to draw un-
ambiguous conclusions, because a lot of data is miss-
ing from the triage forms. Therefore, more patients
could have been evaluated than the 12 indicated and
the 4 patients treated in triage do not necessarily fall
within the 12 evaluated. However, it can be said with
certainty that pain assessment was lacking, in line with
literature data (12, 14, 16, 28).

After the introduction of the PIPER best practice
recommendations, starting from 2017, the percentage
of patients who were administered an algometric as-
sessment scale during the triage phase increased, ex-
ceeding 90% both in 2017 and in 2018, determining

also the increase in patients treated pharmacologi-
cally for pain. These results confirm those reported by
Thomas et al. (29) on the increase in pain treatment in
the presence of triage protocols for nurses and by the
Italian survey on hospitals that have joined the project
PIPER (15).

We can also note that in the years 2017 and 2018
the majority of patients who received drug treatment,
above 94% in both cases, had a score> 4. Therefore, it
can be said that therapeutic appropriateness has also
improved.

With regard to the statistical significance tests,
2016 and 2017 were compared only for the number of
assessments, given the unreliability of the data on the
treatment relating to 2016. The comparison however
resulted in a highly significant increase in assessments
after the introduction of the PIPER recommenda-
tions.

With regard to the evaluations of 2017 compared
to that of 2018, the statistical significance has not been
confirmed, even if the trend indicates a slight increase
in the percentage of evaluations.

As for the years 2017 and 2018, we can state that
the data confirm what the recent literature states (29,
30), namely that the implementation of the PIPER
recommendations has improved pain management in
PERs.

Therefore, if the introduction of the recommenda-
tions has led to a significant improvement, some small
management errors have been made, however, which
can certainly be improved with continuous training. In
particular, 4 patients in 2017 and 8 in 2018 were not
treated either in triage or during the medical examina-
tion despite having obtained a score > 4. In addition,
8 patients in 2017 and 11 in 2018 were proposed and
administered the drug even with a score < 4. In addi-
tion to the latter, 3 additional patients were added to
whom pain treatment was proposed but rejected.

Conclusion

The study has some limitations: it only takes into
consideration extremity traumatized children; does not
take into account non-pharmacological analgesic tech-
niques; does not evaluate the effectiveness of the anal-
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gesic; it does not analyze the procedural pain detec-
tion in case of application of immobilization devices.
These factors should therefore be evaluated in future
research. Additionally, the study is retrospective and
analyzes data collected from discharge letters in which
some data may not have been reported.

Despite these limitations, the study highlight-
ed that the introduction of the PIPER best practice
recommendations has increased the frequency of al-
gometric pain assessments during the triage phase,
supporting the nurse in this phase and leading to an
improvement in healthcare outcomes in terms of pain
symptom management, in line with the study by Be-
nini et al. (30). The results are also consistent with the
study of Guiner et al. (31), that states that the intro-
duction of a pain management protocol in the Emer-
gency Department has improved pain management,
with a significant increase in patients with severe pain
receiving analgesic drugs.

The almost constant trend in the 2 years examined
in which the recommendations were active, suggests
that the project is reliable even after some time, even
in the face of the high staff turnover that affected the
PER under study.

The implementation of PIPER recommenda-
tions, or similar projects, and the continuous updating
of professionals on the management of pain symptoms
is therefore strongly recommended for all PERs.
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