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Key Messages
• Six randomized controlled trials and 1 non-randomized study were identified regarding 

the clinical effectiveness of patient-controlled analgesia for adult patients with pain in the 
emergency department.

• No evidence-based guidelines describing patient-controlled analgesia for patients with pain 
in the emergency department was identified.

Research Questions
1. What is the clinical effectiveness of patient-controlled analgesia for patients with pain in 

the emergency department?

2. What are the evidence-based guidelines describing patient-controlled analgesia for 
patients with pain in the emergency department?

Methods

Literature Search Methods
A limited literature search was conducted by an information specialist on key resources 
including MEDLINE, the Cochrane Library, the University of York Centre for Reviews and 
Dissemination (CRD) databases, the websites of Canadian and major international health 
technology agencies, as well as a focused internet search. The search strategy comprised 
both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical 
Subject Headings), and keywords. The main search concepts were emergency departments 
and patient-controlled analgesia. No filters were applied to limit the retrieval by study type. 
Comments, newspaper articles, editorials, and letters were excluded. The search was also 
limited to English language documents published between January 1, 2011 and September 1, 
2021. Internet links were provided, where available.

Selection Criteria and Summary Methods
One reviewer screened literature search results (titles and abstracts) and selected 
publications according to the inclusion criteria presented in Table 1. Full texts of study 
publications were not reviewed. The Overall Summary of Findings was based on information 
available in the abstracts of selected publications. Open access full-text versions of 
evidence-based guidelines were reviewed when abstracts were not available, and relevant 
recommendations were summarized.

Results
Six randomized controlled trials1-6 and 1 non-randomized study7 were identified regarding 
the clinical effectiveness of patient-controlled analgesia for adult patients with pain in the 
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emergency department. No relevant health technology assessments, systematic reviews, or 
evidence-based guidelines were identified.

Additional references of potential interest that did not meet the inclusion criteria are provided 
in Appendix 1.

Overall Summary of Findings
Six randomized controlled trials1-6 and 1 non-randomized study7 were identified regarding the 
clinical effectiveness of patient-controlled analgesia (PCA) for adult patients with pain in the 
emergency department (ED). The randomized controlled trials assessed pain and pain relief 
over a 2-hour period1,4-6 and 12-hour period.2,3 Three randomized controlled trials2,3,5 found 
that patients in EDs treated with PCA experienced less total pain, but only the findings of 1 
study2 were statistically significant. Four randomized controlled trials reported greater pain 
decline throughout the study period when patients were given PCA compared to physician 
administered pain relief1,4 and titrated pain management.5,6 One study3 reported that patients 
treated with PCA spent significantly less time in moderate or severe pain compared to 
patients treated with nurse-titrated analgesia. All randomized controlled trials1-6 found higher 
patient satisfaction or better experience with pain management when PCA was used. The 
non-randomized study7 found no significant difference in the development of persistent pain 
post ED admission between the PCA and usual treatment group. A detailed summary of these 
studies can be found in Table 2.

No evidence-based guidelines describing PCA for patients with pain in the ED were identified; 
therefore, no summary can be provided.

Table 1: Selection Criteria

Criteria Description

Population Adult patients in the emergency department with pain

Intervention Patient-controlled analgesia (i.e., any device, any dose, any frequency)

Comparator Q1: Standard care (i.e., clinician administered analgesia)

Q2: Not applicable

Outcomes Q1: Clinical effectiveness (e.g., pain, pain control), harms (safety and adverse events)

Q2: Recommendations describing best practices, appropriate use (mode, administration), training 
requirements, etc.

Study designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized 
studies, evidence-based guidelines
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Table 2: Summary of Included Studies

First author, 
year Study population

Intervention and 
comparator(s) Relevant outcomes Author’s conclusions

Randomized Controlled Trials

Bijur, 20171 Patients with acute 
pain requiring IV 
opioid administration

N = 636

Intervention: PCA

Comparator: opioid dosed 
at physician’s discretion

Pain decline 30 to 
120 minutes after 
initial administration 
(numeric rating 
scale), patient 
satisfaction with pain 
management, adverse 
events.

PCA was associated with a 
greater rate of pain decline, 
but this finding did not meet 
the author’s threshold for 
clinical significance. More 
patients treated with PCA 
reported satisfaction with pain 
management. Eleven adverse 
events were reported from the 
PCA group.

Smith, 20152 Patients with 
moderate-to-severe 
non-traumatic 
abdominal pain

N = 200

Intervention: PCA

Comparator: nurse-
titrated analgesia

Total pain experienced 
over the 12-hour study 
period and percentage 
of study period in 
moderate/severe 
pain (visual analogue 
scale), patient 
satisfaction with pain 
management.

PCA was associated with 
significantly less total pain, less 
time in moderate/severe pain and 
higher patient satisfaction with 
pain management.

Smith, 20153 Patients with 
moderate-to-severe 
pain from traumatic 
injuries

N = 200

Intervention: PCA

Comparator: nurse-
titrated analgesia

Total pain experienced 
over the 12-hour 
study period and 
percentage of study 
period in moderate/
severe pain, patient 
satisfaction with pain 
management.

Patients in the PCA group 
experienced less total pain, less 
time in moderate/severe pain and 
reported higher satisfaction with 
pain management but findings 
were not significant.

Birnbaum, 
20124

Patients with 
abdominal pain of 7 
days or less

N = 211

All patients received an 
initial dose of 0.1 mg/
kg IV morphine followed 
by physician-managed 
analgesia as needed.

Intervention: IV morphine 
with on demand doses of 
1.0 mg or 1.5 mg with a 6 
minute lockout between 
doses

Comparator:0.1 mg/kg/ 
IV morphine followed 
by physician-managed 
analgesia as needed

Pain intensity over 120 
minutes, satisfaction 
with pain treatment, 
and desire for the 
same treatment.

Patients in the PCA group 
experienced significantly greater 
net decline in pain intensity 
compared with the non-PCA 
group. No clinically or statistically 
significant difference between 
patients receiving 1.0 mg and 
1.5 mg of morphine via PCA. 
More patients in the PCA group 
reported satisfaction with pain 
treatment.
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First author, 
year Study population

Intervention and 
comparator(s) Relevant outcomes Author’s conclusions

Rahman, 
20125

Patients with acute 
traumatic pain in the 
ED

N = NR

Intervention: morphine 
via PCA

Comparator: Boluses of 
morphine via titration 
method

Pain levels at intervals 
of 0, 15, 30, 45, 60, 
90, and 120 minutes 
(visual analogue 
scale) and patient 
experience with pain 
relief.

Patients in the PCA group 
experienced faster and greater 
pain relief. The PCA group was 
more satisfied with using PCA for 
pain relief.

Rahman, 
20126

Patients with acute 
traumatic pain in the 
ED

N = 47

Intervention: PCA system

Comparator: Boluses of 
analgesia via titration 
method

Pain levels at 
15-minute intervals 
over 120 minutes, 
patient experience 
with pain relief.

Decline in pain levels in the PCA 
group was significantly greater 
than the non-PCA group. Patients 
in the PCA group were more 
satisfied using PCA for pain relief.

Non-Randomized Studies

Rockett, 20197 Patients with 
traumatic injuries or 
abdominal pain

N = 286

Intervention: PCA

Comparator: usual 
treatment (not specified)

Persistent pain 6 
months post ED 
admission.

No significant difference in the 
development of persistent pain 
between groups.

ED = emergency department; PCA = patient-controlled analgesia; NR = not reported.
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