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Introduction: Acute pain is the number one complaint in emergency 
medical care. Despite the published recommendations the manage-
ment of acute pain (AP) remains an unsolved problem in emergency 
care. Aim: The aim of this study was to evaluate the management of 
acute pain as well as the ordinary practice of administering analgesia in 
EDs. Material and Method: A six-month prospective correlation study 
was conducted, involving adult patients visiting EDs of Athens with 
AP. Pain intensity was measured by an 11-point Numerical Rate Scale 
(NRS) upon admission and before discharge from ED. Results: Mean 
level of pain upon admission was 7.0 (SD=1.9) and before discharge 
4.2 (SD=2.4), (p<0.001). The 53.3% and 43.5% of patients complained 
of moderate and severe pain respectively. Before discharge, 7.3% of 
patients reported no pain, 29.7% mild, 51.5% moderate, while the 
percentage of those with severe pain decreased to 11.5% (p<0.001). 
Analgesia was administered to 64.2% of patients, while the main ad-
ministered analgesics were non-opiods (35,8%). The 76.8% of patients 
with severe pain received analgesics while the percentage of those 
with mild or moderate pain was 54.5% (p<0.001). Mean time of ad-
ministering analgesia was 48 minutes. Conclusions: AP was found to 
be inadequately treated. Opioids were underutilized for the relief of 
patients with severe pain. Time of administration of analgesia was 
not satisfactory and analgesics were not appropriate for the observed 
intensity of pain.

Key-words: Acute pain management, emergency department, emergencies, 
analgesics, analgesia, opioids analgesics.
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Introduction

Acute pain is the number one complaint in emergen-
cy medical care. The under-treatment of acute pain in 
Emergency departments (EDs) is reflected by the high 
prevalence of severe pain at discharge and the insufficient 
administration of analgesics.1–3 Prolonged pain affects 
psychologically and physiologically, complicates primary 
conditions, increases length of recovery time and adds to 
health care costs. 

Pain management was identified as fundamental com-
ponent of quality care for ED patients and is associated 
with patients’ satisfaction.4,5 According the College of 
Emergency Medicine and Irish Association of Emergen-
cy Medicine Clinical guidelines for pain management,6,7 

all ED patients should be asked to rate their pain with a 
numerical rating scale (NRS) and patients with moderate 
to severe pain should be offered pain medications within 
20–30 minutes. The pain should be reassessed within 60 
minutes after the first dose of medication.8 However, the 
timely administration of analgesics seems to be difficult 
to achieve in EDs.9 Despite the availability of effective an-
algesics, the analgesia received by patients is not always 
appropriate.10–12

Unfortunately there is a paucity of evidence around the 
definition and implementation of best practice standards 
in acute pain management.9 The purpose of this study 
was to evaluate the management of acute pain as well as 
the ordinary practice of administering analgesia in EDs. 

Material and Method

Study design and Setting

A six- month correlation prospective study was con-
ducted at EDs of three urban hospitals from the area of 
Athens in Greece. The hospitals were selected on the basis 
of their interest in pain management. Investigators were 
not personnel of the ED of the hospitals studied. 

Patients

Patients aged 18 years old and above visiting the 
ED with acute pain were eligible for study enrollment. 
Acute pain was defined as pain with a typical onset of a 
few hours to several days but not more than 3 months.13 
The main selection criterion for patients was the ability 
to speak and understand Greek. Exclusion criteria were 
history of mental disorders, communications difficulties 
(blindness and hearing loss) and life threatening condi-
tion. 

Measurements and tools

The assessment packet included a survey to collect 
demographics, clinical data and information relating to 
pain management. Other information included the site of 
pain, the length of stay in ED, the time of medication de-
livery and the prescription of pain relieving medications. 
Data were collected after written authorization. All par-
ticipants in the study were informed about the purpose 
of the study, data confidentiality and the voluntary nature 
of participation. The conduct of this study met all the ba-
sic principles of ethics according to Helsinki Declaration.

For the purposes of this study, the term "non opioids 
analgesics" means any medication except opioids and 
Non Steroidal Anti-Inflammatory Drugs (NSAIDs) that can 
reduce the pain such as paracetamol or the combination 
with boutylscopolamine. Non analgesics drugs but with 
effect on pain relief as gastric protectors, vasodilators and 
non pharmacological interventions as leg elevation or im-
mobilization, ices etc also measured. The pain is evaluated 
using a numerical rating scale (NRS) which measures the 
degree of pain on an 11-point scale from 0 to 10, where 0 
indicates no pain and 10 indicates the worst imaginable 
pain. The NRS has good descriminant power for indicating 
acute pain intensity in ED.14 Patients were asked to rate 
pain intensity upon admission and before discharge from 
ED. A NRS score of 1–3 is defined as "mild pain", NRS score 
4–6 "moderate pain" and NRS score 7–10 "severe pain". 

Statistical analysis 

Quantitative variables are expressed as mean values 
(SD) or as median values (interquartile range). Qualita-
tive variables are expressed as absolute and relative fre-
quencies. For the comparisons of proportions chi-square 
and Fisher’s exact tests were used. Student’s t-tests were 
computed for the comparison of mean values when the 
distribution was normal and Mann-Whitney test for the 
comparison of median values when the distribution was 
not normal. Kruskal-Wallis test was used for the compari-
son of time since admission for administration of anal-
gesics according to site of pain. Spearman correlations 
coefficients were used to explore the association of two 
continuous variables. Repeated measurements analy-
sis of variance (ANOVA) was conducted to compare the 
changes observed in pain levels from admission to dis-
charge between different groups of patients. All reported 
p values are two-tailed. Statistical significance was set at 
p<0.05 and analyses were conducted using SPSS statisti-
cal software (version 19.0).
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Results
Data from 751 patients (310 men and 441 women) with 

mean age 52.6 year (SD=19.6) were recorded. Sample 
characteristics are shown in table 1. Mean length of stay 
in the emergency department was 2.5 hours (SD=2.1). 
30% of the patients visited the emergency surgical de-
partment, 7.5% the pathological department, 20.7% the 
cardiological department, 20.3% the orthopedic depart-
ment, 17.8% the other surgical specialties such as neuro-
surgical etc and 3.6% the other pathological specialties 
such as neurological etc.

The mean level of pain recorded at admission was 7.0 
(SD=1.9) and before discharge 4.2 (SD=2.4), indicating 
a significant reduction (figure 1). The proportion of pa-
tients with "mild pain" at admission was 3.2%, while the 

proportion of those with moderate and severe pain was 
53.3% and 43.5%, respectively. Before discharge, 7.3% of 
patients reported no pain, 29.7% mild, 51.5% moderate, 
while the percentage of those with severe pain decreased 
to 11.5% (p<0.001) (figure 2).

Use of analgesics in general and according to pain 
levels at admission is shown at table 2. In total analge-
sics were administrated in 64.2% of the patients (11.6% 
received opioids, 18.4% NSAIDs, 0.7% vasodilators and 
35.8% non-opioid analgesics). The 76.8% of patients with 
severe pain received analgesics while the percentage of 
those with mild or moderate pain was 54.5% (p<0.001). 
The percentage of patients that were administered opi-
oids was 21.4% in those with severe pain and 4% in those 
with mild or moderate pain (p<0.001). Use of NSAIDs and 
vasodilators were not significantly different according to 
the pain levels while non-opioid analgesics were used 
frequently in those with greater levels of pain.Table 1. Sample characteristics.

 N (%)

Sex

   Women 310 (41.3)

   Men 441 (58.7)

Age, mean (SD) 52.6 (19.6)

BMI

   Normal 329 (43.8)

   Overweight 294 (39.1)

   Obese 128 (17.0)

Clinic

   Pathological 56 (7.5)

   Surgical 224 (30.0)

   Cardiological 155 (20.7)

   Orthopedic 152 (20.3)

   Other pathological specificity 27 (3.6)

   Other surgical specificity 133 (17.8)

Length of stay in ED (hours), mean (SD) 2.5 (2.1)

Hypertension

   No 491 (65.4)

   Yes 260 (34.6)

Diabetes

   No 618 (82.3)

   Yes 133 (17.7)

SAP, mean (SD) 131.2 (19.0)

DPA, mean (SD) 77.8 (14.2)

BMI: Body Mass Index, SAP: Systolic arterial pressure, DPA: 
Diastolic arterial pressure

Figure 1. Mean levels of pain upon admission and before discharge 
from Emergency Department.
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Figure 2. Proportion of patients with mild, moderate and severe 
levels of pain upon admission and before discharge from Emer-
gency Department.
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Use of analgesics according to site and the charac-
ter of pain are presented in table 3. Use of analgesics 
was more frequent in cases of upper back, lower back, 
abdomen and chest pain. Use of opioids was more fre-
quent in cases of pain of lower back and vasodilators 
were administrated only to patients with chest pain. 
Non-opioid analgesics were more frequently used in 
patients with pain of lower back, multiple sites and ab-
domen. Furthermore, analgesics and specially NSAIDs 
were administrated more frequently in cases with con-
stant rather than intermittent pain. The pain was de-
scribed as constant by the 67.5% of the patients and 
as intermittent by the 32.5%.

Gastroprotection was administered in 47.5% of the pa-
tients that received analgesics and was more frequently 
used in cases that NSAIDs and non-opioid analgesics were 
administered (table 4).

The time from admission to ED until the administra-
tion of analgesics had a mean equal to 48 minutes and 
median equal to 25 minutes and was greater in patients 
with pain at head and neck, abdomen and low back (table 
5). The time from admission until the administration of 
analgesics was not significantly correlated with levels of 
pain at admission (r=0.04, p=0.397).

In cases where analgesics were administered, pain 
levels at admission were greater but lower at discharge, 
while the mean reduction in pain levels was greater in 
patients that received analgesics (table 6). The pain levels 
at admission were similar between those with constant 
pain and those with intermittent pain but at discharge 
pain levels were lower in those with constant pain. The 
overall pain reduction was greater in those with constant 
pain. Additionally, there was a greater reduction of pain in 
patients with pain at lower back and multiple sites. A low 
but significant correlation was found between the time 
of admission and the time of administration of analgesics 
and change in pain levels from admission to discharge 
(r=0.19, p<0.001), indicating that earlier administration 
of analgesics is associated with greater reduction in pain 
levels.

Discussion 

This study evaluated the management of acute pain 
in EDs. According to our results the acute pain in ED 
patients despite the published guidelines6,7,15 continues 
to be untreated. Timely administration of analgesia was 
not satisfactory and the delivered analgesics were not 
appropriate for the observed intensity of pain. However, 

Table 2. Pain levels at admission and use of analgesics

 Total sample Pain level (admission) Pain levels (admission)

mild/Moderate Severe

N (%) Mean (SD) Pa N (%) N (%) Pb

Use of analgesics

   No 269 (35.8) 6.2 (2.0) <0.001 193 (45.5) 76 (23.2) <0.001

   Yes 482 (64.2) 7.4 (1.8) 231 (54.5) 251 (76.8)

Opioids

   No 664 (88.4) 6.8 (1.9) <0.001 407 (96.0) 257 (78.6) <0.001

   Yes 87 (11.6) 8.4 (1.6) 17 (4.0) 70 (21.4)

NSAIDs

   No 613 (81.6) 6.9 (2.0) 0.095 355 (83.7) 258 (78.9) 0.090

   Yes 138 (18.4) 7.2 (1.8) 69 (16.3) 69 (21.1)

Vasodilators

   No 746 (99.3) 7.0 (1.9) 0.115 419 (98.8) 327 (100.0) 0.072c

   Yes 5 (0.7) 5.6 (0.9) 5 (1.2) 0 (0.0)

Non-opioid analgesics

   No 482 (64.2) 6.7 (20) <0.001 304 (71.7) 178 (54.4) <0.001

   Yes 269 (35.8) 7.4 (1.7) 120 (28.3) 149 (45.6)

(a) Student’s t-test, (b) Pearson’s chi-square test, (c) Fisher’s exact test. NSAIDs Non Steroidal Anti-Inflammatory Drugs.
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there was a significant reduction in pain intensity at 
discharge of ED. 

To our knowledge this study is the first prospec-
tive survey that documented and assessed the acute 
pain management of ED patients in Greece. The study 

of Pappas et al  evaluated the presence of age based 
differences regarding the management of acute ab-
dominal pain in the ED.16 The investigators focused on 
clinical presentation and diagnosis but they did not 
measure the pain intensity or the analgesics admin-

Table 4. Use of gastroprotection in patients who received analgesics.

 Gastroprotection

No Yes

(N=253; 52.5%) (N=229; 47.5%)

 N (%) N (%) P

Opioids

   No 198 (50.1) 197 (49.9) 0.027a

   Yes 55 (63.2) 32 (36.8)

NSAIDs

   No 203 (59.0) 141 (41.0) <0.001a

   Yes 50 (36.2) 88 (63.8)

Vasodilators

   No 250 (52.3) 228 (47.7) 0.625b

   Yes 3 (75.0) 1 (25.0)

Non-opioid analgesics

   No 107 (50.0) 107 (50.0) 0.328a

   Yes 146 (54.5) 122 (45.5)

(a) Pearson’s chi-square test, (b) Fisher’s exact test, NSAIDs: Non Steroidal Anti- Inflammatory Drugs.

Table  5. Time since admission for administration of analgesics according to pain levels and site of pain.

Time since admission for administration of analgesics

 Mean (SD) Median (IQR) P

Total sample 48.0 (84.4) 25 (15–60) -

Pain levels (admission)

   Mild/Moderate 41.9 (49.4) 30 (15–50) 0.086a

   Severe 53.3 (106.0) 20 (10–60)

Site of pain

Upper and lower limb 30.8 (25.9) 20 (15–45) <0.001b

Genitalia and perineum 20.0 (18.0) 15 (5–40)

Chest 32.0 (41.5) 15 (10–30)

  Head and neck 31.0 (20.2) 30 (17.5–40)

  Abdomen 71.4 (121) 30 (15–90)

   Low back 30.3 (25.2) 30 (10–45)

   Multiple site 40.0 (55.2) 17.5 (10–40)

(a) Mann-Whitney test, (b) Kruskal-Wallis test.
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istration. Recently Velissaris et al  assessed the acute 
abdominal pain in ED of a university hospital in Greece 
but they did not investigate the delivery of analgesia.17 
No prospective study so far has investigated the man-
agement of patients arriving to Greek EDs with main 
complaint the acute pain.

Our study revealed a gap between patients needs for 
analgesia and actual delivery of analgesics. Pain man-
agement is a fundamental aspect and a quality indicator 
of emergency care. The inadequacy in treatment of pain 
in the EDs is a well recognized problem worldwide.10–12  
Although we did not investigate the barriers of insuf-
ficient management of pain, the subjectivity of pain, 
misapprehension, preconceptions of health care pro-
viders, crowded ED and increased workload are some 
of the reported causes of ineffective management of 
acute pain in ED.18  

In our study only the two thirds of patients with se-
vere pain received analgesic medication indicating the 

insufficient pain management. Similar findings have 
been announced by other researchers.19 Dale and 
Bjοrnsen showed that only 14.3% of the patients who 
reported moderate to severe pain received treatment for 
the pain.20 In the multicenter study of Todd and al  it is 
reported that 46% of patients with moderate pain and 
70% of patients with severe pain received analgesics in 
the ED.10  Pierik et al, reported that only the 46.8% of 
patients with moderate to severe musculoskeletal pain 
were offered analgesics.21

In our study the 39% of the patients visited ED be-
cause of abdominal pain. There is a prevailing view par-
ticularly among surgeons that prediagnostic analgesia in 
patients with acute abdominal pain obscures the clinical 
symptoms and signs of a potential threatening situation 
for patients live.22 There is also evidence that the intra-
venous administration of paracetamol is currently the 
analgesic of choice in the emergency room treating pa-
tients with abdominal pain.23 That fact may explain the 

Table 6. Change in pain levels according to use of analgesics, site and character of pain.

 Pain

Admission Discharge Change

 Μέση τιμή (SD) Μέση τιμή (SD) Μέση τιμή (SD) Pa Pb

Total sample 7.0 (1.9) 4.2 (2.4) –2.8 (2.4) <0.001 –

Use of analgesics

   No 6.2 (2.0) 4.5 (2.4) –1.7 (2.2) <0.001 <0.001

   Yes 7.4 (1.8) 4.1 (2.4) –3.3 (2.3) <0.001

Pc <0.001 0.050

Site of pain

Upper and lower limb 6.3 (2.2) 3.9 (2.3) –2.4 (2.2) <0.001 <0.001

Genitalia and perineum 5.7 (1.4) 4.0 (1.8) –1.7 (2.7) 0.022

Chest 6.8 (1.8) 4.4 (2.5) –2.4 (2.2) <0.001

 Head and neck 7.1 (2.3) 4.5 (2.0) –2.6 (2.3) <0.001

  Abdomen 7.3 (1.8) 4.7 (2.4) –2.6 (2.5) <0.001

   Low back 7.1 (1.8) 3.3 (2.1) –3.8 (2.2) <0.001

   Multiple 6.5 (1.9) 3.5 (2.0) –3.0 (1.5) <0.001

Pc <0.001 <0.001

Character of pain

   Constant pain 7.0 (1.9) 4.0 (2.4) –3.0 (2.4) <0.001 <0.001

   Intermittent   pain 6.9 (2.0) 4.8 (2.2) –2.1 (2.2) <0.001

Pc 0.360 <0.001

(a) p-value for time effect, (b) Effects reported include differences between the groups in the degree of change (repeated mea-
surements ANOVA), (c) p-value for group effect.
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reason that ED staff did not deliver pain medication to 
all the patients with moderate and severe pain. On the 
other hand the authors of the Cohrane review conclude 
that the use of opioid analgesics does not increase the 
risk of diagnosis error or the risk of error in making de-
cisions regarding treatment for the patients with acute 
abdominal pain.24

We found that the most common prescribed 
pain medication was "non opioids" with main drug 
paracetamol and was used frequently in those with 
greater levels of pain. NSAIDs were the second choice 
while less than the one quarter of patients with severe 
pain received opioids. This finding indicates that opioids 
are underutilized for relief of patients with severe pain 
and the delivered analgesics were not the appropriate. 
Although the published guidelines suggest that prac-
titioners treat severe pain with opioids or NSAIDs, the 
inappropriate analgesic medication in emergency care 
remains a problem. Opiods are considered the treat-
ment of choice for moderate to severe pain and they 
are recommended for patients who are unresponsive to 
other types of analgesics agents. In the study of Todds 
and al , the median pain score of patients was 8 and 
the 59% of analgesics administered were opiods while 
only the 7,2% of the patients received paracetamol.10 
In the Fathil et al  study it was found that less than half 
of patients who visited ED with median pain score 7 
received analgesics but the prescribed medication was 
appropriate.25 The study of Wilder-Smith, et al  based 
on the subjected self assessment of surgeons and an-
esthesiologists in Swiss hospitals, found that morphine 
was the most frequently used opioid (41%) while the 
propacetamol and ketorolac (26%) were the most fre-
quently used "non opioid" analgesics in the emergency 
room.26 The investigators concluded that there was no 
compliance with published practice guidelines for acute 
pain management.

On the other hand, national projects for improving pain 
management have shown adherence to recommended 
medication for pain treatment.27 Numerous factors can 
contribute to inadequate pain management including 
lack of sufficient physician training, misconceptions of 
patients about opioid use.18 In our study, the time since 
admission for administration of analgesics had a mean 
equal to 48 minutes and median equal to 25 minutes. Ad-
ditionally, the time since admission for administration of 
analgesics was not significantly correlated with severity 
of pain at admission. Guidelines recommend that efforts 

must be made to improve the timeliness of pain man-
agement and specifically to reduce it to 20–30 minutes 
from the arrival at ED. The clinical effectiveness commit-
tee of the College of Emergency Medicine (CEM)  set the 
standards for the treatment of pain within 20 minutes of 
arrival in the ED.6 

Some researchers have concluded that the standard 
of 30 minutes between arrival at ED and administra-
tion of first analgesia is difficult to achieve in the ED 
where access to care is commonly delayed for many 
reasons.28 Although timely provision of analgesia is 
an important part of emergency care and an indica-
tor of the quality of care there are reports of delayed 
analgesia.29  Studies that investigated the effective-
ness of specific interventions to shorten the time of 
administration of analgesia although they recorded 
a significant reduction failed to achieve the goal of 
30 minutes.27,30 There is evidence that implementing 
nurse-initiated analgesic administration protocols for 
patients with moderate and severe pain can safely de-
crease the required to administer ED analgesics.31,32,21 
Such interventions need an additional attention and it 
is very important for hospitals to develop best practice 
standards for acute pain management. 

In our study the delay to analgesia delivery may be due 
to the crowded EDs of Greek hospitals and the increased 
workload that in the present study were not measured. 
Another explanation is that because providers focus more 
on diagnosis than pain control and because of their be-
lieving that treatment of pain may cover the clinical pre-
sentation of the illness. 

We found that pain intensity dropped more than 2 
points in NRS from the arrival to discharge the ED and 
despite the recorded oligoanalgesia and inappropriate 
analgesia there was a significant reduction of the propor-
tion of patients with pain at discharge. Similar results are 
reported in the study of Todds and al  who found a 2-point 
or greater reduction in NRS while the three quarters of 
patients were discharged with moderate (45%) or severe 
(29%) pain.10

Limitation of study

This study was the first one to be conducted in Greece 
which investigated the acute pain management of EDs 
and recorded the intensity of pain and the administra-
tion of analgesics. However, there were some limitations 
that may affect the generalization of results. Due to the 
limited number of investigators we were unable to recruit 
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all the patients who fulfilled the inclusion criteria of the 
study. Although the EDs of study hospitals were urban, 
one of them was less crowded and may have affected the 
results with regards to the time of administration of anal-
gesia. We recognize the omission of the study to record 
the initial assessment of pain of patients at admission to 
EDs from emergency staff. This information would be im-
portant for better understanding of pain management in 
Greek hospitals. Furthermore, the presence of investiga-
tors during the study period may lead to treatment bias 
by the ED personnel.

Conclusion

In conclusion, acute pain management in Greek EDs 
does not meet the international recommendations and 
guidelines for acute pain management in ED. The treat-
ment of acute pain found to be inadequate. Timely ad-

ministration of analgesia was not satisfactory and anal-
gesics were not appropriate for the observed intensity 
of pain. Opioids are underutilized for relief of patients 
with severe pain while non "opioids drugs" were the 
most prescribed pain medication of patients with mod-
erate or severe pain. Efforts to educate all health care 
practitioners on assessing and managing acute pain 
may improve the quality of emergency care of patients 
with acute pain. Pain protocol based on international 
guidelines must be implemented in order to improve 
pain management in EDs setting.
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Εισαγωγή: Ο οξύς πόνος αποτελεί τη συχνότερη αιτία επίσκεψης στο Τμήμα Επειγόντων Περιστατικών (ΤΕΠ). Παρά 
τις δημοσιευμένες διεθνείς συστάσεις, η αντιμετώπιση του οξέος πόνου (ΟΠ) παραμένει ένα άλυτο πρόβλημα στην 
επείγουσα περίθαλψη. Σκοπός: Σκοπός αυτής της μελέτης ήταν η αξιολόγηση της αντιμετώπισης του οξέος πόνου 
καθώς και της συνήθους πρακτικής χορήγησης αναλγησίας στο ΤΕΠ. Υλικό και Μέθοδος: Διεξήχθη  προοπτική 
μελέτη συσχέτισης, διάρκειας έξι μηνών, στην οποία συμμετείχαν ενήλικοι ασθενείς που επισκέφτηκαν το ΤΕΠ τριών 
γενικών νοσοκομείων με κύριο ενόχλημα τον ΟΠ. Η ένταση του πόνου μετρήθηκε με μια αριθμητική κλίμακα 11 
σημείων (NRS) κατά την εισαγωγή στο ΤΕΠ  και πριν από την έξοδο. Αποτελέσματα: Η μέση τιμή πόνου κατά την 
εισαγωγή ήταν 7,0 (SD=1,9) και πριν από την έξοδο 4,2 (SD=2,4), (p<0,001). Το 53,3% και το 43,5% των ασθενών 
παραπονέθηκαν για μέτριο και σοβαρό πόνο αντίστοιχα. Πριν την έξοδο από το ΤΕΠ, το 7,3% των ασθενών ανέ-
φερε καθόλου πόνο, το 29,7% ανέφερε ήπιο πόνο, 51,5% ανέφερε μέτριο πόνο, ενώ το ποσοστό των ατόμων με 
σοβαρό πόνο μειώθηκε σε 11,5% (p <0,001). Αναλγησία χορηγήθηκε στο 64,2% των ασθενών, ενώ τα συχνότερα 
χορηγούμενα αναλγητικά ήταν μη οπιοειδή (35,8%). Αναλγησία έλαβε το 76,8% των ασθενών με σοβαρό πόνο  
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