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Purpose: Acute pain is a prevalent symptomatology in prehospital emergency care. Although inadequate assessment and treatment of

acute pain are associated with various complications, about 43% of adults suffering from pain are undertreated. This phenomenon is

poorly©studied, and limited data are available in the literature. The objective was to investigate the pain management in a prehospital

emergency©health-care setting, verifying pain assessment, pharmacological treatment adherence and the effectiveness of pain relief

15therapy.

Patients and Methods: A retrospective observational study was conducted in a sample including all adults treated by the

professionals of nurse-staffed ambulances and medical cars in an Italian Emergency Medical Services (EMS) from 1 January 2019

to 31 May 2019. We collected both demographic information and Numeric Rating Scale scores, which evaluated presence and

intensity of pain, from the EMS paper forms. All analyses were performed using SPSS, version 27.

20Results: The study sample was composed of 629 people: 310 males (49%) and 319 females (51%), with an average age of 64.2±22

years (range 18–108). Pain information was collected in 75.5% (©n = 475) of our sample; among them 222 patients (46.7%) suffered

from pain. We recorded that 79.7% (©n = 177) of the subjects with pain received no pharmacological treatment, and in almost all of the

treated cases they did not adhere to the analgesia algorithm in use. Among those who were pharmacologically treated, pain statistically

significantly decreased in intensity, from before to after, in both emergency vehicles (nurse-staffed ambulances pre©m = 8.36±0.9 vs

25post©m = 4.18±2.2, p<0.001; medical cars pre©m = 7.25±1.7 vs post©m = 3.50±2.6, p<0.001). Subsequently, pain was only re-

ascertained in 24.3% of subjects.

Conclusion: Our findings confirm that pain is a prevalent symptom in prehospital patients, especially in the younger age range, but

that it remains an underrecognized, underestimated, and undertreated symptom with the risk of causing worse health outcomes.

Keywords: pain assessment, pain management, prehospital emergency care, emergency medical services, undertreatment of pain

30IntroductionAQ4

Pain is “an unpleasant sensory and emotional experience associated with, or resembling that associated with, actual or

potential tissue damage”,1 whose assessment and timely and appropriate treatment constitute a standard of quality of care in

urgent medicine.2,3 Pain is probably one of the primary reasons for admission to the Emergency Department,4 whose

prevalence in prehospital emergency medicine varies from©20% to 53%, reaching up to 70% according to some studies.5–8

35The main manifestations of pain are traumatic lesions (21.8%), abdominal pain (12.2%) and chest pain (10%);9 in 34–64% of

cases, the pain is moderate/severe.6,10

Inadequate assessment and treatment of acute pain are associated with various complications such as anxiety, heart

complications and aggravation of general conditions (eg, tachycardia, blood hypertension or hypotension, hypoventilation in

abdominal pain, delirium), longer admissions with an increased risk of infection and becoming chronic with long-term

40complications, such as post-traumatic syndrome and reduced quality of life.3,11–14 In addition to preventing potential hazards,
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effective pain treatment makes transport on emergency vehicles more tolerable for the patient.14 Oligoanalgesia, defined as

a complete lack of analgesia (unrelieved pain) or an insufficient dose of analgesics (unachieved analgesia) or a postponed

analgesic treatment in the prehospital emergency setting, remains a widespread phenomenon.3,7,14,15 It is estimated that in

prehospital emergency care pain assessment is not performed in from one-third to almost a half of all cases and evenwhen pain

45is recorded, in approximately 43% of adults and 85% of paediatric patients, it is undertreated.7,13,16 However, the management

of pain in this setting is often inadequate for several reasons: reduced frequency of measuring pain, reluctance of©health-care

professionals to prescribe or administer opioids (defined as opiophagia), failure to use painmanagement guidelines, prejudices

and cultural factors, fear of excessive sedation and compromising an adequate clinical assessment.4,13,16,17 In addition to these

©factors, there are others of a managerial-organizational nature such as reduced training and education of health personnel, the

50limited availability of staff and opioids in the prehospital emergency setting, and the lack of systematic quality management

programmes for acute pain management.9,13,14

According to the latest guidelines, proper and effective pain management must be ensured for all patients suffering from pain

starting with prehospital emergency care; the main objective is to reduce pain, maintain functioning and minimize adverse

effects.13 The use of standardized protocols is recommended, each protocol in the emergency-urgency setting should include: an

55initial assessment of both the presence and intensity of pain using validated scales and instruments, pharmacological and non-

pharmacological interventions for pain management with relevant indications and contraindications, monitoring and reassess-

ment of the patient’s pain after administration of analgesics, transfer of relevant information to hospital staff.4,9,13,18 Moreover, it

is recommended that patients should be re-dosed if pain persists.19 The conditions for the administration of analgesic treatment

depend on several factors, but mainly on the organization of the emergency-urgency service.20

60In many countries pharmacological treatments, particularly opioids, can only be prescribed by doctors; therefore,

several supportive strategies have been developed to prevent oligoanalgesia, including specific algorithms for pain

management and teleconsultation with the doctor. The latter allow nurses, following specific training, to provide highly

specialized services in a prehospital setting on advanced emergency vehicles in the absence of a physician.20,21 However,

the literature shows a lack of use of such strategies, in fact from a recent cross-sectional study carried out in 74

65emergency-urgency service centres in 107 Italian provinces (2021) it has emerged that the analgesia protocols adminis-

tered by the nurse are available in less than half of the Italian provinces; these results indirectly indicate potential

undertreatment of prehospital pain.14 The epidemiology of pain and its management among prehospital patients is still

too little known, despite the relevance and potential impact of pain undertreatment.5,8,10,14,22–24

The research objective was, therefore, to investigate the pain management in a prehospital emergency©health-care

70setting, verifying pain assessment, pharmacological treatment adherence, and the effectiveness of pain relief therapy.

Materials and Methods
Design
This retrospective observational monocentric study was conducted on the management of pain by©health-care profes-

sionals in advanced prehospital emergency vehicles of an Italian Emergency Medical Service (EMS).

75Setting
The EMS recruited for the present study has the function of ensuring the organization of prehospital emergency care in

an Italian provincial area. The vehicles used for the advanced prehospital emergency care included:

● nurse-staffed ambulance with a nurse qualified to use clinical-care algorithms according to the instructions provided

by telephone by the doctor of the Operations Centre;

80● medical car with both a doctor and a nurse.

During prehospital healthcare, professionals complete a standard prehospital emergency care form containing data about

the patient’s physical condition, including pain, indicating its intensity according to the Numeric Rating Scale (NRS),
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type of event and the colour code of prehospital triage in use to make the emergency care universally identifiable for each

subject. The 11-point NRS is anchored with 0 as no pain and 10 as maximum imaginable pain.

85The colour code of prehospital triage is nationally recognized.25 It consists of 5 classes in order of severity:

● White code means that there is no urgency; the patient does not need first aid and he can contact his general

practitioner.
● Green code means minor urgency; the patient reports injuries (minor trauma, fractures, etc.) or complains of

symptoms which do not affect vital functions but need treatment.

90● Yellow code means urgency; the patient has a partial impairment of the circulatory or respiratory system or he

complains of intense pain without immediate danger to life requiring medical check-up as soon as possible.
● Red code means emergency, which indicates a person whose life is in immediate danger with one or more

compromised vital functions, such as a state of shock, loss of consciousness, interrupted breathing, cardiac arrest,

bleeding and very serious trauma.

95● Black code is assigned to the patient deceased during first aid.

For the pharmacological treatment of pain, a treatment algorithm of all potential analgesic medications that may be used

to manage pain by its severity is provided:

● Mild pain (NRS 1–3): administration of Paracetamol up to 15 mg/kg intravenously as a slow infusion.
● Moderate pain (NRS: 4–6): administration of Paracetamol up to 15 mg/kg intravenously as a slow infusion or

100Ketorolac up to 30 mg intramuscularly in adults, accompanied by adequate hydration. If the pain score is equal to 6,

opioid medications may be administered.
● Severe pain (NRS 7–10): administration of Fentanyl 1 mcg/kg or Sufentanyl (0.1 mcg/kg) in adults either

intravenously slowly or via the Mucosal Atomisation Device at a dose of 1.5 mcg/kg. In the nurse-staffed

ambulance, nurses can administrate only fentanyl 1.5 mcg/kg using the mucosal atomization device according to

105the instructions provided by telephone by the doctor of the Operations Centre; in medical cars, the doctor present

can both modify the therapeutic algorithm and decide what to prescribe. As an alternative, intravenous Morphine

administration at a dose of 2 mg is indicated, particularly suitable for elderly subjects. In both advanced prehospital

emergency vehicles, the dosage can be increased according to medical prescription.

Participant Recruitment
110The sample included all adults assisted by professionals of nurse-staffed ambulances and medical cars in an Italian EMS

in the period from 1 January 2019 to 31 May 2019. The data were collected from the prehospital emergency care forms

according to the following eligibility criteria.

Inclusion Criteria
● persons aged ≥18 years;
● assistance received from professionals of nurse-staffed ambulances or medical cars in an EMS;

115● prehospital emergency care forms dated in the period between 1 January 2019 and 31 May 2019;
● all prehospital colour codes.

Exclusion Criteria
● persons aged <18 years;
● emergency care with non-advanced emergency vehicles (without©health-care professionals on board);
● very incomplete prehospital emergency care forms with missing essential data or with incomprehensible writing

120(eg, ID of the form, date of intervention, sex and age of the patient, type of event, state of consciousness);
● prehospital emergency care forms reporting that the pain could not be assessed using the NRS scale (eg,

unconscious patient, unable to communicate the pain).
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Data Collection
The prehospital emergency care paper forms were manually consulted and selected according to the defined eligibility

125criteria.

To achieve the objective of the study, the following outcomes were measured:

● sex;
● age;
● type of advanced emergency vehicle (nurse-staffed ambulance or medical car);

130● prehospital triage code;
● type of event: traumatic injury or medical condition;
● recording of initial pain scale scores;
● presence and intensity of pain, in relation to age and sex;
● adherence to the algorithm for the pharmacological treatment of pain;

135● recording of repeat pain scores after pharmacological treatment;
● effectiveness of pain relief therapy as a reduction in the mean value of pain scale score.

Data Analysis
Descriptive statistics were used to describe the sample characteristics and pain distribution by intensity classes.

Continuous variables were presented as means and standard deviations (SDs) and categorical variables as frequencies

140and percentages. Bivariate statistical analysis techniques were used for the combined analysis of pain-age, pain-sex, pain-

emergency vehicle, pain-event and pain-pharmacological treatment. The efficacy of the pain relief therapy was measured

as the difference in the sample mean of pain between the first assessment and the reassessment (t-test). Simple linear

regression was carried out to test if age and event significantly predict pain and a logistic regression to verify the

probability of type of event in relation to age. Lastly, the statistical association between the variables was assessed using

145hypothesis tests at a significance level P-value <0.05. All analyses were performed using SPSS, version 27.

Ethical Aspects
The present study was approved by the ethics committee of reference (protocol no. 23008 of 24/6/2021) and authorized by the

Directorate General of the EMS. Only the study manager and collaborators had access to data in order to respect confidenti-

ality, according to privacy regulations. The data were stored anonymously and transformed into assigned alphanumeric codes.

150Results
In the months from January to May 2019, a total of 798 prehospital emergency care interventions were conducted by

professionals of nurse-staffed ambulances and medical cars and related prehospital emergency care forms completed. Of

these, 169 (21.2%) forms were excluded because 9 (1.1%) were very incomplete, 63 (7.9%) concerned patients <18 years

of age and 97 (12.2%) reported patients who were not conscious and therefore unable to communicate the pain.

155Demographic Characteristics of the Sample and Type of Prehospital Emergency Care

Interventions
The study sample was composed of 629 people, equally distributed by sex: 310 males (49%) and 319 females (51%),

with an average age of 64.2±22 SD years (range 18–108). Most emergency care operations were conducted by

professionals of medical cars (56%,©n = 349), while the remaining 44% (©n = 277) by professionals of nurse-staffed

160ambulances. The prehospital triage colour code was registered on 487 prehospital emergency care forms, which in most

cases was yellow (49.5%,©n = 241) and green (46.8%,©n = 228) and to a much lesser extent red (3.7%,©n = 18).

The type of event was recorded in 614 prehospital emergency care forms; in 78% (©n = 478) the event was related to

a medical condition, whereas in the remaining cases the event was of traumatic origin (22%,©n = 136). The average age of

the subjects with trauma was 47.82±20.3 SD years, while that of patients with medical conditions was significantly

https://doi.org/10.2147/JPR.S376586
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165greater: 68.81±19.9 SD years (t=−10.8, p<0.001). We performed a logistic regression and the results seem to suggest that

as age increases so does the probability of presenting a medical condition (exp (B)=1.048, χ2 (1)=83.4, p<0.001).

First Assessment of Pain
Pain information was not collected (unknown or missing) in 24.5% (©n = 154) of the prehospital emergency care forms,

mainly on medical cars (64.7%) compared to nurse-staffed ambulances (32.5%) (χ2=11.38; p<0.001).
170Among those with pain information collected, 46.7% (©n = 222) of patients had pain, with a similar distribution in the

different intensity classes (Table 1).Mild pain was most commonly observed in nurse-staffed ambulances, while moderate and

severe pain was more frequent in medical cars (Table 2), with a statistically significant difference (χ2=13.1; p<0.005).
Many patients with a medical condition (64%) did not present pain, compared to only 18% of patients with traumatic

injury (χ2=70.6; p<0.001) (Table 3). A simple linear regression was carried out to test if type of event significantly

175predicts pain. It was found that traumatic event was a significant predictor of pain (β =- 0.31, t=- 6.99, p<0.001).

Pain had a similar prevalence between the two sexes (females 53%,©n = 118; males 47%,©n = 104); the mean scale

score of pain in females was©m = 5.26±2.4 SD and in males©m = 4.91±2.6 SD, without a significant difference.

A statistically significant difference was observed in the relationship between pain and age (χ2=42.1; p<0.001):
66.4% (©n = 71) of subjects in the age range 18 to 44 had pain, compared to only about 1/3 of the persons in the higher age

180ranges (Table 4). A simple linear regression was carried out to test if age significantly predicts pain. It was found that age

significantly predicts pain, specifically, as age decreases pain increases (β=- 0.24, t=- 5.32, p<0.001).

First Pharmacological Treatment of Pain and Adherence to the Clinical Care Algorithm
For 79.7% (©n = 177) of persons suffering from pain, no pharmacological treatment was used, with a higher frequency

when the emergency vehicle was a nurse-staffed ambulance rather than a medical car (86.7% vs 73.5%, χ2=14.08;

TableAQ5AQ6 1 Distribution of NRS Levels of Pain at the First

Assessment

NRS Level of Pain n %

Absent pain (NRS = 0) 253 53.3

Mild pain (NRS range 1–3) 68 14.3

Moderate pain (NRS range 4–6) 79 16.6

Severe pain (NRS range 7–10) 75 15.8

Total 475 100

Table 2 Distribution of NRS Levels of Pain in Relation to the Prehospital

Emergency Vehicle

NRS Level of

Pain

Nurse-Staffed

Ambulances n (%)

Medical Cars

n (%)

Total

n (%)

Absent pain 123 (53.9) 130 (52.6) 253 (53.3)

Mild pain 44 (19.3) 24 (9.7) 68 (14.3)

Moderate pain 28 (12.3) 51 (20.6) 79 (16.6)

Severe pain 33 (14.5) 42 (17) 75 (15.8)

Total 228 (100) 247 (100) 475 (100)
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185p=0.007). As shown in Table 5, mild pain was never treated and moderate pain only in one case in the nurse-staffed

ambulances. In severe pain, the nurses observed the instructions of the algorithm in 39.4% (©n = 13) of cases. Mild and

moderate pain was barely treated also in medical cars, whereas nearly half of severe pain cases received pharmacological

treatment (Table 6). Pain was not treated according to the algorithm’s instructions in most cases both in the nurse-staffed

ambulances (86.7%,©n = 91) and in the medical cars (82.9%,©n = 97) (Tables 5 and 6).

190Pain was treated more frequently in cases of traumatic injuries (Pharmacological treatments 25.3% vs No treatment

74.7%) compared to medical conditions (Pharmacological treatments 17.7% vs No treatment 82.3%), especially when the

level of pain was severe (p=0.001), where in almost all cases fentanyl was used (Table 7).

Among patients experiencing pain who did not receive a pharmacological treatment, the percentage of males and

females was similar (females 52% vs males 48%). Among patients with severe pain, 45% of females and 41% of males

195received a pharmacological treatment and the pharmaceutical most utilized for both sexes was fentanyl (Table 8). For

moderate pain, 15% of females and 10.2% of males received pharmacological treatment. Lastly, mild pain was not

treated only in 5.8% of males.

Table 4 Distribution of NRS Levels of Pain by Age Classes

NRS Level of Pain 18–44 Years n (%) 45–64 Years n (%) 65–85 Years n (%) ≥86 Years n (%) Total n (%)

Absent pain 36 (33.6) 47 (44.8) 123 (62.8) 47 (70.1) 253 (53.3)

Mild pain 21 (19.6) 18 (17.1) 20 (10.2) 9 (13.4) 68 (14.3)

Moderate pain 21 (19.6) 25 (23.8) 25 (12.8) 8 (11.9) 79 (16.6)

Severe pain 29 (27.1) 15 (14.3) 28 (14.3) 3 (4.5) 75 (15.8)

Total 107 (100) 105 (100) 196 (100) 67 (100) 475 (100)

Table 3 Distribution of NRS Levels of Pain in Relation to Type of Event

NRS Level of

Pain

Traumatic Injury

n (%)

Medical Condition

n (%)

Total

n (%)

Absent pain 19 (17.9) 229 (63.8) 248 (53.3)

Mild pain 29 (27.4) 35 (9.7) 64 (13.8)

Moderate pain 30 (28.3) 48 (13.4) 78 (16.8)

Severe pain 28 (26.4) 47 (13.1) 75 (16.1)

Total 106 (100) 359 (100) 465 (100)

Table 5 Pharmacological Treatment in Relation to Levels of Pain in Nurse-Staffed Ambulances

No Pharmacological

Treatment n (%)

Paracetamol

n (%)

Ketorolac

n (%)

Fentanyl

n (%)

Morphine

n (%)

Total

n (%)

Absent pain 122 (99.2) 1 (0.8) 0 (0) 0 (0) 0 (0) 123 (100)

Mild pain 44 (100) 0 (0) 0 (0) 0 (0) 0 (0) 44 (100)

Moderate pain 27 (96.4) 0 (0) 1 (3.6) 0 (0) 0 (0) 28 (100)

Severe pain 20 (60.6) 0 (0) 0 (0) 10 (30.3) 3 (9.1) 33 (100)

Total 213 (93.4) 1 (0.4) 1 (0.4) 10 (4.4) 3 (1.3) 228 (100)

Notes: Legend: The areas in yellow indicate that the pain has not been treated according to the clinical-care algorithm; on the contrary the areas in

green indicate situations in accordance with the indications of the algorithm. The areas in orange correspond to situations in which pharmacological

treatment has been administered for reasons other than pain.
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When considering severe pain, the 65–85 years age range was the class with the largest number of no treatments (Table 9).

While analyzing pharmacological pain management, it was observed that in this age range, a similar number of each of the 4

200pharmaceuticals was used, while in the younger age groups the use of fentanyl was clearly prevalent.

Table 6 Pharmacological Treatment in Relation to Levels of Pain in Medical Cars

No Pharmacological

Treatment n (%)

Paracetamol

n (%)

Ketorolac

n (%)

Fentanyl

n (%)

Morphine

n (%)

Total

n (%)

Absent pain 117 (90) 11 (8.5) 0 (0) 0 (0) 2 (1.5) 130 (100)

Mild pain 22 (91.7) 1 (4.2) 1 (4.2) 0 (0) 0 (0) 24 (100)

Moderate pain 42 (82.4) 3 (5.9) 2 (3.9) 1 (2) 3 (5.9) 51 (100)

Severe pain 22 (52.4) 4 (9.5) 6 (14.3) 9 (21.4) 1 (2.4)AQ7 42 (100)

Total 203 (82.2) 19 (7.7) 9 (3.6) 10 (4) 6 (2.4) 247 (100)

Notes: Legend: The areas in yellow indicate that the pain has not been treated according to the clinical-care algorithm; on the contrary the areas in

green indicate situations in accordance with the indications of the algorithm. The areas in orange correspond to situations in which pharmacological

treatment has been administered for reasons other than pain.

Table 7 Pharmacological Treatment Distributed by Type of Event and Levels of Pain

NRS Level of

Pain

Pharmacological

Treatment

Traumatic Injury

n (%)

Medical Condition

n (%)

p-value

Mild pain No treatment 29 (100) 33 (94.3) NS

Paracetamol 0 (0) 1 (2.9)

Ketorolac 0 (0) 1 (2.9)

Fentanyl 0 (0) 0 (0)

Morphine 0 (0) 0 (0)

Moderate pain No treatment 27 (90) 41 (85.4) NS

Paracetamol 0 (0) 3 (6.3)

Ketorolac 2 (6.7) 1 (2.1)

Fentanyl 1 (3.3) 0 (0)

Morphine 0 (0) 3 (6.3)

Severe pain No treatment 9 (32.1) 33 (70.2) p=0.001

Paracetamol 1 (3.6) 3 (6.4)

Ketorolac 1 (3.6) 5 (10.6)

Fentanyl 17 (60.7) 2 (4.3)

Morphine 0 (0) 4 (8.5)

Total No treatment 65 (74.7) 107 (82.3) p=0.001

Paracetamol 1 (1.1) 7 (5.4)

Ketorolac 3 (3.4) 7 (5.4)

Fentanyl 18 (20.7) 2 (1.5)

Morphine 0 (0) 7 (5.4)
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Reassessment of Pain and Efficacy of Pharmacological Treatment
Pain reassessment was recorded only in 24.3% (©n = 54) of the ascertained cases of pain. In patients assisted by

professionals of nurse-staffed ambulances, the mean pain value decreased from the first assessment to after pharmaco-

logical treatment (©m = 8.36±0.9 SD vs©m = 4.18±2.2 SD), with a statistically significant difference (t-test=6.23, p<0.001).

205Similarly, in medical cars with both a doctor and a nurse, the mean pain value from the first assessment to after

pharmacological treatment decreased (©m = 7.25±1.7 SD vs©m = 3.50±2.6 SD), with a statistically significant difference

(t-test=5.14, p<0.001).

In©females, the mean pain value decreased from the first assessment to after pharmacological treatment (©m = 7.93±1.2

SD vs©m = 4.29±2.7 SD), with a statistically significant difference (t-test=5.74, p<0.001). In males the mean pain value

210decreased from the first assessment to after pharmacological treatment (©m = 7.56±1.9 SD vs©m = 3.11±1.8 SD), with

a statistically significant difference (t-test=5.67, p<0.001). No statistically significant differences in the mean pain were

found between females and males who had received pharmacological treatment, either before or after receiving therapy

(Pre: females©m = 7.93±1.2 SD vs males©m = 7.56±1.9 SD,©t = 0.58, p=0.57; Post: females©m = 4.29±2.7 SD vs©m = 3.11

±1.8 SD,©t = 1.15, p=0.26).

215Among patients who still had pain at the time of reassessment (©n = 47), only one case was treated pharmacologically.

Discussion
This study investigated the approach to pain management by©health-care professionals in a prehospital emergency care

setting. We observed that a quarter of the prehospital emergency care forms analysed did not report any pain scale score.

The result is in line with the percentage of incomplete prehospital emergency care paper forms collected in

220a retrospective study conducted in England (22.8%) and is slightly lower than that observed in a recent Danish study

(32%).10,26 The reasons for not recording pain scores are different, from patients who did not suffer from pain to patients

with pain that had not been documented, so this aspect must be taken into account when interpreting the data.10 However,

the recording of pain data in first-level health interventions, as suggested by the guidelines of the European Society of

Emergency Medicine (EUSEM), is the first requirement for effective pain management. In fact, pain assessment and

225documentation of pain scores improve the percentage of patients who receive analgesia.27,28

At the first assessment, almost half of the patients assessed (46.7%) had pain, thus confirming that it is a prevalent

symptom in the prehospital emergency setting.28 The data is difficult to compare with other studies. In a register-based

Table 8 Pharmacological Treatment Distributed by Levels of Pain and by Sex

Sex Pharmacological

Treatment

Mild Pain

n (%)

Moderate Pain

n (%)

Severe Pain

n (%)

Female Paracetamol 0 (0) 3 (50) 3 (15)

Ketorolac 0 (0) 2 (33.3) 5 (25)

Fentanyl 0 (0) 0 (0) 10 (50)

Morphine 0 (0) 1 (16.7) 2 (10)

Total 0 (0) 6 (100) 20 (100)

Male Paracetamol 1 (50) 0 (0) 1 (7.7)

Ketorolac 1 (50) 1 (25) 1 (7.7)

Fentanyl 0 (0) 1 (25) 9 (69.2)

Morphine 0 (0) 2 (50) 2 (15.4)

Total 2 (100) 4 (100) 13 (100)
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Table 9 Pharmacological Treatment Distributed by Levels of Pain and by Age Classes

Mild Pain Moderate Pain Severe Pain Total

18–44

n (%)

45–64

n (%)

65–85

n (%)

≥86

n (%)

18–44

n (%)

45–64

n (%)

65–85

n (%)

≥86

n (%)

18–44

n (%)

45–64

n (%)

65–85

n (%)

≥86

n (%)

No pharmacological

treatment

20 (95.2) 17 (94.4) 20 (100) 9 (100) 20 (95.2) 23 (92) 18 (72) 8 (100) 15 (51.7) 8 (53.3) 18 (64.3) 1 (33.3) 177 (79.7)

Paracetamol 1 (4.8) 0 0 0 0 1 (4) 2 (8) 0 2 (6.9) 0 2 (7.1) 0 8

Ketorolac 0 1 (5.6) 0 0 1 (4.8) 1 (4) 1 (4) 0 1 (3.4) 2 (13.3) 3 (10.7) 0 10 (4.5)

Fentanyl 0 0 0 0 0 0 1 (4) 0 11 (37.9) 4 (26.7) 3 (10.7) 1 (33.3) 20 (9)

Morphine 0 0 0 0 0 0 3 (12) 0 0 1 (6.7) 2 (7.1) 1 (33.3) 7 (3.2)

Total 21 (100) 18 (100) 20 (100) 9 (100) 21 (100) 25 (100) 25 (100) 8 (100) 29 (100) 15 (100) 28 (100) 3 (100) 222 (100)
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study conducted in Denmark©that included patients receiving emergency care on both advanced and non-advanced

vehicles, the percentage of patients with moderate or severe pain was 27.7%.10 In another study, investigations into

230specific patient groups, such as traumatized or infarcted patients, show an even higher prevalence of pain, 73.4% and

85.1©%, respectively.26 In our study, we have observed that in patients with physical trauma the prevalence of pain was

higher than in patients presenting a medical cause for the emergency call, with a high likelihood of moderate-to-severe

pain, in line with other studies.6,9,29 The high prevalence of pain due to traumatic events is also confirmed by an Italian

study conducted in a second-level ED.23

235The greater prevalence of moderate and severe pain registered by medical cars seems plausible with the set criteria

about which advanced prehospital first aid vehicles of an Italian Emergency Medical Service are sent to the emergency

call.

We found no differences in the frequency and type of pain in relation to sex, in line with the literature.10,26,30 In

accordance with other studies, pain was prevalent in younger age ranges.16,20

240In our study, a very low percentage of patients with pain (20%) received pharmacological treatment before arrival in

hospital, in accordance with a recent study.31 Similarly, a three-year retrospective study showed that only 15.6% of

patients received prehospital pain medications.27 Despite the recognized harmful effects of pain undertreatment, in line

with previous studies, our research confirms that oligoanalgesia remains a reality for many patients in prehospital

setting.7,27,30 However, access to pain management is a human right and clinicians have an ethical responsibility to

245relieve pain,32 but effective pain control is a complex burden influenced by various types of barriers.33 Two recent

scoping reviews found that patient, practitioner, and environmental factors influenced the administration and practice of

prehospital analgesia.24,34 Among practitioner barriers, the accuracy of pain assessment is one of the main concerns,

despite the advent of pain assessment tools, because of its subjective nature, the variability of expression and uncertainty

of professionals.34,35

250We found a major pharmacological undertreatment of pain in the nurse-staffed ambulances. This could be correlated

to the fact that the decision to treat pharmacologically, in any case, depended on the telephone instructions of the

operating center physician.©Decision-making based on distance communication can be difficult, as documented in the

literature,34 whereas the presence of the doctor in the medical cars made it possible to treat pain with medications other

than the indication of algorithms.

255Our data has shown how traumatic pain was more frequently treated compared to pain of medical origin, confirming

that when there is a clear association of suggestive pain with a traumatic injury, professional are more willing to

administer analgesia.35

In treated patients, pain decreased significantly in intensity, in both emergency vehicles, confirming that analgesia is

an effective intervention in prehospital emergency care, although in almost all cases, we reported no adherence to the

260pharmacological treatment algorithm in both emergency vehicles.13,36

In addition, some studies suggest that males compared to females are more likely to receive opiate-based analgesia in

prehospital setting, a finding which was not supported in this study.37,38

When considering severe pain, the age range (65–85 years) was the one with the most no treatments, probably due to

patient factors that can constitute a barrier, such as case complexity, patient cooperation and attitudes towards

265treatment.34

In the context of this study, the algorithm limitations of infusing drugs at a slow rate, often longer than the time it

takes to reach the emergency room, should be considered. We observed a low percentage of pain re-evaluation (24.3%)

probably due to the fact that the ambulance had in the meantime arrived at the hospital emergency room. The ease of

access and proximity to a hospital were identified as possible barriers to analgesia administration in the literature.34

270However, as suggested by the EUSEM guidelines, once analgesia is provided, patients should be re-evaluated to ensure

they have received relief.13

A recent Italian study (2021)14 has suggested the need for EMS to improve the appropriateness of standard

intervention protocols for ambulance nurses, although in our experience the presence of a specific algorithm does not

seem to have been sufficient in reducing the risk of oligoanalgesia.
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275In literature several solutions are proposed;34 among those most easily applicable in the context of this study are

developing enhanced pain assessment technology tools and placing a greater emphasis on communication skills in order

to support making decisions and providing just in time feedback. In accordance with most guidelines, intervention

protocols should be supported by the implementation of appropriate strategies as well as specific education©initiatives of

proven effectiveness in improving pain management.13,24,39

280Limits of the Study
The small sample size, the short observation time and the monocentric design are the main limits to the generalizability

of this study results. Moreover, the failure to record pain scores in a quarter of the forms does not allow us to specify

whether this omission was a real lack of pain assessment or lack of recording pain presence. Our research assumes that if

an EMS©health-care professional failed to record the pain scores on the form, assessment and treatment were not done.

285Another limit of this study is that of being constrained by the characteristics of the data collection tool supplied, which

does permit us to obtain and analyze additional data. Nevertheless, to our knowledge, this is one of the very few studies

examining the management of pain in the prehospital setting.

Implications for Emergency Clinical Care
The assessment and treatment of pain should be a priority for emergency nurses in the prehospital environment

290immediately after life-saving interventions. Leaving patients in pain all the way to the hospital can represent not only

bad professional practice, but also a human rights violation with ethical and legal implications. Timely and effective

analgesic treatment should therefore be a routine task, considering the efficacy, availability, and safety of the pharma-

cological treatments now available. In a prehospital setting, adequate analgesia facilitates transport problems and

improves health outcomes. Unfortunately, our results confirm that pain is still a symptom that remains too far under-

295recognized, undervalued and undertreated, despite the availability of advanced emergency vehicles and specific algo-

rithms for pain medication. The availability of electronic devices in place of paper forms could facilitate an accurate and

timely recording of pain. Lastly, the importance and prevalence of the problem require more attention from©health-care

workers, both doctors and nurses. Clinical audits and retraining can be tools for raising awareness of staff for correct and

effective pain management in a prehospital setting.

300Conclusion
This retrospective analysis found that in the prehospital emergency care paper forms where pain was recorded at least

half of the prehospital patients had mild, moderate or severe pain; unfortunately, in a quarter of the forms the data was

not documented. Despite the presence of a specific pain treatment algorithm, 80% of persons of our sample were not

pharmacologically treated, although analgesia is an effective and safe intervention. Pain, therefore, is confirmed as

305a prevalent symptom suffered by patients in prehospital emergency setting, but remains underrecognized, undervalued

and undertreated with the risk of causing worse health outcomes. More appropriate intervention protocols in prehospital

emergency care could be implemented to help©health-care professionals improve pain management. Pain relief is

a fundamental©health-care intervention, focused on physical and mental health of the patient with many human rights

implications and ethical concerns. Future studies conducted on sufficiently large and representative samples and focused

310on the assessment and treatment of pain in prehospital emergency©health-care settings are needed, especially to under-

stand possible barriers and enabling factors.
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