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Abstract
Background  The most effective treatment for pain in prehospital adults remains uncertain. This scoping review 
aimed to descriptively synthesize the evidence and identify research gaps regarding pain interventions for adults in 
prehospital settings.

Methods  We searched MEDLINE, EMBASE, CINAHL, the Cochrane Library, and TRIP on 11 April 2025. Systematic 
reviews of adults receiving a pain intervention in the prehospital setting were included. We defined prehospital pain 
in this review as adults (18 years or >) treated for pain by a healthcare professional in the out-of-hospital setting from 
the time of first contact at the scene until emergency department admission. AMSTAR 2 was used to assess quality.

Results  There were 22 systematic reviews (n = 193 primary studies, n = 93,092 adults) included that assessed 24 
interventions including fentanyl (n = 9 reviews, 41%), ketamine (n = 9, 41%), morphine (n = 7, 32%), ketamine plus 
morphine (n = 7, 32%), fascia iliaca nerve block (n = 5, 23%), methoxyflurane (n = 5, 23%), nitrous oxide (n = 5, 23%), 
sufentanil (n = 4, 18%), tramadol (n = 4, 18%), paracetamol (n = 3, 14%), alfentanil (n = 2, 9%), femoral nerve block (n = 2, 
9%), ibuprofen (n = 2, 9%), pentazocine (n = 2, 9%), transcutaneous electrical nerve stimulation (n = 2, 9%), auricular 
acupressure (n = 1, 5%), butorphanol (n = 1, 5%), hydromorphone (n = 1, 5%), ketamine plus nitrous oxide (n = 1, 5%), 
meperidine (n = 1, 5%), metamizole (n = 1, 5%), papaveretum (n = 1, 5%), and traction/splinting (n = 1, 5%). A third (38%; 
n = 8) of reviews conducted meta-analyses; median = 876 participants (IQR: 320–1538). However, no meta-analyses 
met the threshold of 5126 participants deemed necessary following trial sequence analysis. The quality of reviews was 
high (n = 8, 36%), moderate (n = 9, 41%), low (n = 2, 9%), and critically low (n = 3, 14%).

Conclusions  Larger pragmatic trials using a single validated pain scale with interventions administered at 
standardized time intervals are required to facilitate evidence synthesis and evidence-based decision-making for pain 
management in prehospital settings.
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Background
Between one-third and two-thirds of adults report pain 
in the prehospital setting before admission to the emer-
gency department [1, 3, 13, 16]. However, prehospital 
pain is often undertreated [4, 13, 16, 28]. The causes of 
undertreated prehospital pain include limited under-
standing of the most effective interventions or limited 
training in the use of analgesics among prehospital cli-
nicians [16]. Other reported causes are inconsistent 
or absent pain assessment [4, 14, 16], and reluctance to 
administer analgesics because of the possibility of induc-
ing physiologic instability or sedation compromising 
clinical assessment [14, 16].

The undertreatment of prehospital pain contributes 
to physiological instability by increasing circulating cat-
echolamine levels, exacerbating acute injury or illness 
resulting in disability, delayed healing, and prolonged 
hospital admissions [27, 30]. Undertreated prehospital 
pain may also result in the development of chronic pain, 
post-traumatic stress disorder, or addiction to prescribed 
and illicitly obtained opioid drugs [4, 30]. Therefore, 
understanding the most effective treatments for manag-
ing pain in the prehospital setting is essential.

Reviews have investigated both pharmacological and 
nonpharmacological interventions for pain in the pre-
hospital settings [31, 33, 48]. However, a scoping review 
of systematic reviews of interventions used to manage 
adult prehospital pain management has not yet been 
performed. Further, no previous scoping reviews have 
assessed the quality of the evidence, nor have they con-
ducted a trial sequence analysis to determine the optimal 
information size required to facilitate a meaningful meta-
analysis of interventional effectiveness.

Considering the range of clinical presentations and 
causes of pain encountered in the prehospital setting, we 
included a broad adult population with heterogeneous 
causes of pain, consistent with the objectives of a scop-
ing review, to identify the breadth of existing evidence, 
methodological limitations, and identify knowledge gaps. 
Therefore, this scoping review was designed to descrip-
tively synthesize the evidence on pain management for 
adults in the prehospital setting by identifying the types 
of interventions used and evidence gaps, while also 
assessing the quality of the evidence.

Methods
Study design
A scoping review of systematic reviews was designed, 
and the study protocol was pre-registered on an open 
repository [7].

Eligibility criteria
We included systematic reviews of randomized con-
trolled trials (RCTs), observational studies, and 

quasi-experiments (including interrupted time-series 
and before-and-after studies), published with or without 
meta-analysis. All evidence sources were required to be 
available in full-text form. Reviews included adults aged 
18 years or greater who were treated for pain by a health-
care professional during the prehospital period. We 
defined the prehospital period as the time from first con-
tact with a person requiring pain treatment by a health-
care professional in the out-of-hospital setting until 
admission to the emergency department. Any pharma-
cological or nonpharmacological prehospital pain man-
agement intervention(s) were considered for inclusion. 
Reviews conducted in any country were included.

We excluded reviews published before 1995, as this was 
the inception of the Cochrane Database of Systematic 
Reviews when formal methods for systematic reviews 
were established. Reviews not published in English were 
excluded as professional translation resources were 
unavailable.

Search strategy
We searched MEDLINE (Ovid), EMBASE (Ovid), the 
Cumulative Index to Nursing and Allied Health Lit-
erature (CINAHL), the Cochrane Library, and the Trip 
database on April 11, 2025. The first 10 pages of PROS-
PERO, the Open Science Framework (OSF), and the 
International Platform of Registered Systematic Review 
and Meta-analysis Protocols (INPLASY) registries were 
also searched to identify any planned systematic reviews. 
The first two pages (20 results) of medRxiv using the ‘best 
match’ function were searched to identify any unpub-
lished reviews. The reference lists of included system-
atic reviews were screened to identify additional eligible 
reviews following full-text screening. The searches were 
designed using keywords from the research question, 
including “prehospital”, “analgesia”, and “pain” (Appendix 
1), which were developed in consultation with an infor-
mation specialist.

Screening
Two reviewers (JMB, DV) independently performed title 
and abstract, and full-text screening using Covidence. A 
third reviewer (GCR, CH) resolved disagreements.

Data extraction
A single reviewer (JMB) extracted data into a pre-devel-
oped data extraction form using Google Sheets. The draft 
data extraction form was piloted using two included 
reviews to validate data items and identify new data items 
(Appendix 2). An iterative process was used throughout 
data extraction, and the data extraction form was modi-
fied as data emerged. If data were missing, review authors 
were contacted.
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Quality assessment
One reviewer (JMB) assessed the quality of the included 
reviews using the AMSTAR 2 (A MeaSurement Tool to 
Assess systematic Reviews 2) tool [41]. The AMSTAR 2 
tool is a 16-item checklist used to critically appraise the 
methodological quality of systematic reviews that include 
randomized and non-randomized intervention studies. 
Among the 16 items are seven critical domains, includ-
ing protocol registration (Item 2), comprehensive search 
strategy (Item 4), list and justification of excluded stud-
ies (Item 7), risk of bias assessment (Item 9), appropriate 
use of meta-analytic methods (Item 11), accounting for 
risk of bias when interpreting review results (Item 13), 
and investigation of publication bias (Item 15). A low 
score in a critical domain reduces confidence in review 
results. Following completion of the appraisal checklist, 
an overall confidence rating for each review (high, mod-
erate, low, or critically low) was assigned based on the 
review results. We also extracted whether the reviews 
analysed the funding sources of included primary stud-
ies (Item 10). The overall quality assessment reported in 
each review was synthesized.

Data synthesis and analysis
We synthesized extracted data descriptively and nar-
ratively. Medians with interquartile ranges (IQR) were 
used for continuous variables and frequencies (%) for 
categorical variables. Knowledge gaps were summarized 
narratively. Figures were created to illustrate the body of 
evidence by treatments used and grouped by drug class, 
target population, and evidence certainty. When reviews 
included studies of pediatric populations or emergency 
department settings among studies of prehospital adults, 
only data from prehospital adults were extracted. When a 
review investigated more than one pairwise comparison, 
each intervention was analyzed individually to determine 
its frequency.

For each review, we synthesised its general charac-
teristics, including data on populations, interventions, 
comparators, and outcomes measured, and identified 
the World Bank income status based on the first author’s 
nationality [51]. We analyzed the date of the last litera-
ture search and year of publication for each review and 
examined the progression of review quality over time.

We performed a trial sequence analysis using the meta-
analytic data reported by Sobieraj [46] to calculate the 
optimal information size of a meta-analysis that would 
detect a 30% change in pain score (mean difference) at 
30 minutes post-administration between opioids and ket-
amine. We used the data from the Sobieraj meta-analysis 
[46] as this was the largest meta-analysis included in our 
scoping review. We maintained the original 30% change 
in pain score at 30 minutes post-administration param-
eters of the Sobieraj meta-analysis in our trial sequence 

analysis to ensure consistency. The Trial Sequence Analy-
sis Viewer (v 0.9.5.10 Beta) [49] was used to perform the 
analysis using the methods described by Garcia-Alamino 
et al. [18]. A two-sided test with an α of 0.05, power of 
0.20 and heterogeneity correction for the I2 of 74% from 
the original meta-analysis was applied.

Software and reporting
Covidence was used to screen studies for eligibility, 
remove duplicates, and produce a PRISMA flow dia-
gram [10]. Data was extracted and analyzed using Google 
Sheets. Figures were created using Microsoft Excel. All 
study material is openly available on the Open Science 
Framework, including the study protocol [7].

Results
Study selection
Twenty-two systematic reviews were included (Fig. 
1; Table 1) [2, 11, 12, 17, 20–22, 25, 26, 29, 34, 36–40, 
44–46, 50, 52, 53], which included 192,872 participants 
across 289 primary studies. After removing 96 dupli-
cates, 193 unique primary studies involving 102,495 par-
ticipants were identified, of which 91% (n = 93,092) were 
adults and 9% (n = 9,403) were children ( < 18 years).

Characteristics of included systematic reviews
The reviews were published between 2010 and 2024 
(Fig. 2), with two-thirds published since 2018. Literature 
searches were conducted by the reviewers between 2009 
and 2024, with 82% of the reviews published within one 
year of searches. Review first authors were from Europe 
(n = 13, 59%), followed by Australia (n = 4, 18%), North 
America (n = 3, 14%), and Asia (n = 2, 9%). Twenty-one 
reviews (96%) were conducted in countries with high 
World Bank income status, and one (4%) was performed 
in Iran, a lower-middle-income country. Seven reviews 
(32%) reported receiving internal or external funding to 
produce their reviews (Appendix 3).

Median sample size of systematic reviews and meta-
analyses
The median number of study participants was 2541 
(IQR = 511–9,284) across the reviews. The three larg-
est reviews, Hansen et al. [20], Hyldmo et al. [26] and 
Haske et al. [26] included data from a single retrospective 
observational study [32] that enrolled 47,984 adults, rep-
resenting almost half the study participants in this scop-
ing review.

There were a median of 876 (IQR = 320–1,538) study 
participants across the eight (38%) reviews that con-
ducted meta-analyses [22, 37, 39, 44–46, 52, 53]. The 
largest meta-analysis by Sobieraj et al. [46]. compared 
the effectiveness of ketamine to opioids at 15-, 30-, and 
60-minutes post-administration.
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Fig. 1  PRISMA flow diagram of the screening and selection of systematic reviews included in this review
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Table 1  Summary table of the 22 included systematic reviews of prehospital pain control interventions used in adults
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Table 1  (continued) 
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Populations
Trauma-related pain management was investigated in 
five reviews (23%) [12, 22, 38, 52, 53], while the remaining 
17 reviews (77%) investigated the management of acute 
prehospital pain from any cause. Nine reviews (41%) did 
not apply age restrictions in their inclusion criteria [11, 
12, 20– 22, 29, 40, 46, 50]. Fifteen reviews (68%) included 
emergency department/hospital and/or pediatric studies, 
where six (27%) exclusively focused on the emergency 
department [12, 20, 22, 25, 34, 46].

Interventions
Among the 22 reviews, 20 (91%) assessed pharmacologi-
cal interventions and two (9%) assessed non-pharmaco-
logical interventions. The reviews investigated 24 unique 
interventions across seven classes and nine routes of 
administration (Table 2).

Outcomes measured
All reviews reported pain reduction and adverse effects 
as outcomes. Most reviews (n = 17, 77%) recorded 

Fig. 2  Trends over time for years of literature search and review publication

 

Table 1  (continued) 
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single pre- and post-intervention pain scores, while oth-
ers recorded pain scores at specified intervals (n = 5, 
23%). Other outcomes reported by reviews included the 
success rate of peripheral nerve block placement (n = 4, 
18%), onset speed of intervention (n = 4, 18%), duration 
of intervention effect (n = 3, 14%), the memory of pain 
(n = 1, 5%), on-scene time (n = 1, 5%), and rescue analgesia 
use (n = 1, 5%).

All studies measured pain using validated tools, but this 
varied with a total of seven different tools used, includ-
ing the Visual Analog Scale (n = 12, 55%), Numeric Rat-
ing Scale (n = 11, 50%), Visual Rating Scale (n = 5, 23%), 
Nonverbal Pain Score (n = 1, 5%), Objective Pain Scale 
(n = 1, 5%), Verbal Numerical Pain Score (n = 1, 5%) and 
the Wong-Baker Faces Score (n = 1, 5%). Surveys, when 
used by qualitative studies included in the reviews, were 

patient and staff satisfaction (n = 3, 14%), patient satisfac-
tion (n = 2, 9%) and staff observation (n = 1, 5%).

Optimal information size of meta-analysis comparing 
ketamine with opioids
The results of our trial sequential analysis indicated 
an optimum information size of 5126 participants was 
needed to detect a 30% mean difference in pain score 
post-administration between ketamine and opioids (Fig. 
3). The cumulative Z-score line did not cross the futility 
plot, indicating further studies are likely to demonstrate a 
meaningful effect.

Quality assessment of systematic reviews
Among the reviews, eight (36%) were high quality, nine 
(41%) were moderate quality, two (9%) were low, and 
three (14%) were critically low (Table 3). Two-thirds 
(n = 15, 68%) of reviews met the criteria for all seven 
AMSTAR 2 critical domains described in the quality 
assessment section of the Methods.

The most common AMSTAR 2 critical domain excep-
tions were explicitly accounting for the risk of bias in the 
included primary studies when interpreting and discuss-
ing review results (Item 13) (n = 6, 27%) and using a sat-
isfactory technique for assessing the risk of bias in the 
individual primary studies included in the review (Item 
9) (n = 3, 14%). Among non-critical AMSTAR 2 domains, 
the most common exception was reporting on sources 
of funding for primary studies included in their reviews 
(Item 10) (n = 0) and not explaining their selection of the 
study designs included in their review (Item 3) (n = 8, 
36%).

All reviews that conducted meta-analysis (n = 8) used 
appropriate methods for the statistical combination of 
results. Seven reviews (86%) explicitly described the 
impact of risk of bias on their results and provided expla-
nations and discussions of heterogeneity. Publication bias 
investigation was not conducted in seven (86%) meta-
analyses. However, these seven justified the absence of 
publication bias investigation as they did not include 10 
or more studies in the meta-analysis and were marked as 
meeting the criteria.

Quality of evidence reported by reviews
Risk of bias assessment of primary studies was per-
formed by 19 of 22 reviews (86%). Three reviews did 
not perform a risk of bias assessment [34, 36, 38]. There 
were 183 primary studies assessed within the 19 reviews 
evaluating risk of bias. Risk of bias was deemed high in 
63 studies (34%), moderate in 28 (15%), low in 82 (45%) 
studies, and unclear in 10 (6%). Allocation bias from 
lack of randomization, performance bias from lack of 
blinding of participants and those administering treat-
ment, and detection bias from failure to blind outcome 

Table 2  Interventions by category, number of systematic 
reviews investigating the intervention, and routes of 
administration assessed
Intervention Number of 

systematic 
reviews

Routes of 
administra-
tion

Opioids
Fentanyl 9 IV, IO, IN, TM

Morphine 7 IV, IM

Sufentanil 4 IV, IN

Tramadol 4 IV

Alfentanil 2 IV

Pentazocine 2 IV

Papaveretum 1 IV

Hydromorphone 1 IV

Butorphanol 1 IV

Meperidine 1 IV

NMDA inhibitor
Ketamine 9 IV, IO, IN, IM

Ketamine + Morphine 7 IV

Ketamine + Nitrous oxide 1 IV/INH

Non-NSAID
Paracetamol 3 IV, PO

Metamizole 1 IV

NSAID
Ibuprofen 2 PO

Inhaled agents
Methoxyflurane 5 INH

Nitrous oxide 5 INH

Peripheral nerve block
Fascia iliaca compartment block 5 Percutaneous

Femoral nerve block 2 Percutaneous

Non-pharmacologic
Transcutaneous electrical nerve 
stimulation

2 Transcutaneous

Traction/splinting 1 N/A

Auricular acupressure 1 Transcutaneous
Legend: IM, Intramuscular, IN; Intranasal, INH; Inhaled, INJ, Injection, IO; 
Intraosseous,IV; Intravenous, PO; Oral, TM; Transmucosal
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assessors were reported by reviewers as sources of bias 
within RCTs. Confounding and observer bias were noted 
by reviewers as sources of bias in observational studies.

Assessment of the certainty or level of evidence was 
performed by 11 of 22 reviews (50%). The GRADE 
method, or a GRADE-based method, was used by six of 
the 11 reviews (55%) [2, 17, 26, 37, 39, 46]. One review 
stated that GRADE was to be used, but did not report 
results in the publication or supplementary material [45]. 
The Oxford Centre for Evidence-Based Medicine Levels 
of Evidence Tool was used by three reviews (27%) [21, 22, 
50]. Other evidence-leveling methods were used by two 
reviews (18%) [12, 29].

Quality of reviews over time and by intervention category
Analysis of review quality from 2010 to 2024 showed no 
pattern of improvement over time (Fig. 4). The quality of 
pharmacological reviews (n = 20) was high in seven (35%), 
moderate in eight (40%), low in two (10%), and critically 
low in three (15%). The quality of nonpharmacological 
reviews (n = 2) was high in one (50%) review and moder-
ate in one (50%).

The quality of opioid reviews (n = 10) was high in three 
(30%), moderate in four (40%), low in one (10%), and crit-
ically low in two (20%). The quality of non-opioid reviews 
(n = 12) was high in five (42%), moderate in five (42%), 
low in one (8%), and critically low in one (8%).

Fig. 3  Results of the trial sequential analysis of the largest included meta-analysis comparing opioids to ketamine the trial sequential analysis (TSA) plot 
displays cumulative evidence from trials (black points, n = 14) included in the meta-analysis in chronological order of publication. The cumulative Z-curve 
(solid blue line) represents the pooled effect estimate as each trial is added. The red horizontal lines denote the conventional thresholds for statistical 
significance (Z = ±1.96). The sloped inner boundaries (orange dashed lines) represent the monitoring boundaries for treatment benefit. The arrow-shaped 
orange dashed lines between the statistical significance thresholds represent the futility boundary. The dashed orange vertical line (right side of figure) in-
dicates the optimal information size (OIS), analogous to the sample size needed for a single adequately powered trial. The number of patients included in 
the meta-analysis (N = 1143) is represented by a point on the right-facing arrow between the statistical significance thresholds. In this plot, the cumulative 
Z-curve has not crossed the statistical significance lines before reaching the OIS indicating the evidence is insufficient to determine a meaningful effect 
difference between opioids and ketamine and that further studies are needed. Likewise, the cumulative Z-score line did not cross the futility boundary, 
indicating further studies are likely to demonstrate a meaningful effect
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Discussion
This scoping review identified 22 systematic reviews that 
included 93,092 adults requiring pain management in 
the prehospital setting who were treated with 24 differ-
ent interventions. Opioids and ketamine were the most 
common interventions synthesized in reviews, with only 
10% of reviews examining nonpharmacological inter-
ventions. However, the number of participants included 
in meta-analyses did not meet the optimal information 
size we identified, which was 5126 participants required 
to detect a meaningful interventional effect. In contrast, 
the meta-analyses had a median of 876 participants, 
with the largest including 1153 [46]. Pain was measured 
using seven different validated tools, and adverse effects 
were reported across all 22 reviews. Three-quarters of 
the included reviews were of moderate to high quality, 
but evidence certainty was very low to low in half of the 

reviews. Notably, none of the included reviews reported 
the funding sources of the primary studies they included.

Comparison with previous scoping reviews
Three scoping reviews on prehospital pain management 
have explored both pharmacological and nonpharma-
cological interventions [31, 33, 48]. Mota et al. focused 
on identifying nonpharmacological interventions used 
to treat adult trauma patients in the prehospital, emer-
gency department, and hospital settings [33]. Similar 
to our review, they identified limited evidence for non-
pharmacological interventions. Lourens et al. reviewed 
prehospital pain management in Africa [31], but found 
few primary studies in this region. Similarly, we did not 
identify any reviews conducted in Africa and only one 
conducted in a low- to middle-income country, which 
is a persistent issue across pain research [19], Teoh et 

Table 3  Quality assessment of included systematic review using the AMSTAR 2 tool (*= Critical domain)
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al. reviewed the barriers and facilitators of providing 
prehospital pain management [48], which further high-
lighted the issues of applying research findings from 
high-income countries to middle and low-income coun-
tries. However, these studies did not conduct a qual-
ity appraisal and were narrow in their focus of included 
studies. In contrast, our systematic scoping review incor-
porated reviews from across all regions, addressing geo-
graphic gaps and assessing methodological limitations.

Strengths and limitations
This is the first scoping review of systematic reviews, 
aimed at identifying both pharmacological and non-
pharmacological interventions to treat pain in adults in 
the prehospital setting and identifying global knowledge 
gaps. We intentionally chose broad inclusion criteria 
to avoid unintentional exclusion of relevant systematic 
reviews which demonstrated the fragmented nature of 
the evidence and facilitated the identification of knowl-
edge gaps. Our search was conducted in consultation 
with an information specialist, and we performed a qual-
ity assessment using AMSTAR 2. We also performed a 
trial sequence analysis to quantify the optimal informa-
tion size required for meaningful meta-analyses of inter-
ventions for adults with prehospital pain.

Across the 22 reviews, duplicate entries were found 
in both the reviews and their primary studies. This was 
accounted for by individually removing duplicates and 
by examining participants’ ages and study settings to 
exclude pediatric studies and those conducted in the 
emergency department. Most reviews were authored 

and performed in high-income nations, indicating that 
their results may not be generalizable to resource-limited 
countries. Lastly, we did not investigate the effectiveness 
of individual interventions, as this was not an aim of our 
review; instead, we aimed to identify the types of inter-
ventions and knowledge gaps.

Implications
Our review, particularly the finding that no meta-anal-
yses met the threshold of 5126 participants needed to 
detect a meaningful interventional effect, demonstrates 
the need for more high-quality trials of prehospital anal-
gesics across the range of populations and settings where 
prehospital pain management is administered. Key sub-
groups, including the military, older adults, pregnant 
individuals, rural populations, and those injured or ill in 
austere environments where prolonged transport time 
may be involved, are scant. This knowledge gap indicates 
some uncertainty regarding what analgesics are effective, 
safe, and available for use in these contexts. To generate 
translatable evidence, pragmatic trials should be funded 
and designed [24] to inform the development of clini-
cal practice guidelines, aid implementation and increase 
acceptance among prehospital healthcare professionals.

Although pragmatic trials may provide valuable trans-
latable evidence, the often chaotic prehospital setting 
poses substantial barriers to large-scale randomized 
studies. These barriers include variability in EMS staff-
ing models, scope of practice, governance, time con-
straints, and informed consent issues [8]. To overcome 
these barriers, researchers could consider incorporating 

Fig. 4  Review quality over time and main intervention investigated
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methodologies within pragmatic trials such as cluster 
randomization, stepped-wedge designs, registry-embed-
ded trials, or international collaborative networks.

Cluster randomization assigns interventions at the 
EMS unit or station level reducing contamination 
between treatment arms and aligning with routine work-
flows [15]. Stepped-wedge designs use phased implemen-
tation across clusters so that all units eventually receive 
the intervention, improving acceptability and enables 
comparisons over time as each cluster serves as its own 
control [23]. Registry-embedded trials use existing regis-
tries for recruitment and randomization which increases 
enrollment speed, reduces costs, and facilitates data 
collection applicable to real-world settings [42]. Lastly, 
international collaborative networks increase sample size 
and diversity, speed of data collection, and generalizabil-
ity across different EMS systems and geographic regions 
by pooling expertise and infrastructure across study sites 
[35]. Together, these methodologies support the conduct 
of pragmatic trials that can produce findings applicable 
to prehospital pain management.

Although intervention-related adverse events were 
reported across all reviews, only six primary qualitative 
studies of patient or staff satisfaction with treatment were 
identified within our review. This finding indicates the 
existence of a knowledge gap regarding patient prefer-
ences, particularly regarding trade-offs between analgesic 
efficacy, side effects (e.g., dissociation, nausea, respira-
tory depression), and functional outcomes. This gap is a 
significant limitation, as patient-centered outcomes are 
increasingly recognized as essential for informing guide-
line development and shared decision-making [5, 47], 
even in time-critical prehospital environments. More 
preference-sensitive qualitative research alongside trials 
is needed to address this knowledge gap.

The methodological limitations identified in our 
review could be addressed by establishing a core out-
come set [9] for measuring prehospital pain and the 
adverse effects of interventions, as well as by establish-
ing global standards for reporting, including separating 
outcomes for prehospital and emergency department set-
tings and for pediatric and adult populations. This would 
reduce inconsistencies and variations across studies, 
increase generalizability and support evidence synthe-
size. PRISMA could be updated to require reporting of 
primary study funding sources in reviews [6] due to the 
impact that industry sponsorship can have on the out-
comes of systematic reviews and meta-analyses [43].

Conclusions
Despite there being extensive reviews on the use of opi-
oids and ketamine for prehospital pain management, we 
found that populations included in meta-analyses were 
below the required threshold to determine a meaningful 

interventional effect. Evidence on nonpharmacologi-
cal interventions, key subgroups, and regional locations 
where pain management is often required was lim-
ited. Larger pragmatic trials, a core outcome set, and 
global reporting standards would facilitate the synthe-
sis of translatable evidence and support evidence-based 
decision-making for pain management in prehospital 
settings.

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​7​3​-​0​2​6​-​0​1​4​9​1​-​1.

Supplementary material 1

Supplementary material 2

Acknowledgements
The authors thank Nia Roberts, Senior Outreach Librarian, and Information 
Specialist at the Bodleian Health Care Libraries, University of Oxford for her 
invaluable advice on drafting the search strategy for this scoping review.

Author contributions
JMB: Conceptualization, Methodology, Investigation, Formal analysis, Writing- 
Original Draft, Visualization. DV: Investigation, Validation, Writing- Review and 
Editing. CJH: Conceptualization, Methodology, Writing- Review and Editing, 
Supervision. GCR: Conceptualization, Methodology, Visualization, Writing- 
Review and Editing, Supervision. All authors reviewed and approved the 
manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Data availability
Data extraction and analyses files are available at Open Science Framework: 
https:/​/doi.or​g/10.17​605/​OSF.IO/MH7Q9 .

Declarations

Human ethics and Consent to participate
An ethics statement is not applicable because this study is based exclusively 
on published literature. The scoping review protocol was preregistered on the 
Open Science Framework platform (https:/​/doi.or​g/10.17​605/​OSF.IO/MH7Q9) .

Consent to participate
Not applicable.

Consent for publication
All authors consented to participate in the study and its publication.

Competing interest
The authors declare no competing interests.

Received: 24 November 2025 / Accepted: 27 January 2026

References
1.	 Albrecht E, Taffe P, Yersin B, Schoettker P, Decosterd I, Hugli O. Undertreat-

ment of acute pain (oligoanalgesia) and medical practice variation in 
prehospital analgesia of adult trauma patients: a 10 yr retrospective study. Br 
J Anaesth. 2013;110:96–106. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​b​​j​a​/​a​e​s​3​5​5

https://doi.org/10.1186/s12873-026-01491-1
https://doi.org/10.1186/s12873-026-01491-1
https://doi.org/10.17605/OSF.IO/MH7Q9
https://doi.org/10.17605/OSF.IO/MH7Q9
https://doi.org/10.1093/bja/aes355


Page 13 of 14Burgert et al. BMC Emergency Medicine           (2026) 26:82 

2.	 Bansal A, Miller M, Ferguson I, Burns B. Ketamine as a prehospital analgesic: a 
systematic review. Prehosp Disaster Med. 2020;35:314–21. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
1​0​1​7​​/​S​​1​0​4​9​0​2​3​X​2​0​0​0​0​4​4​8

3.	 Berben SA, Schoonhoven L, Meijs TH, van Vugt AB, van Grunsven PM. Preva-
lence and relief of pain in trauma patients in emergency medical services. 
Clin J Pain. 2011;27:587–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​A​​J​P​.​​0​b​0​​1​3​e​3​​1​8​​2​1​6​9​0​3​6

4.	 Blackman VS, Cooper BA, Puntillo K, Franck LS. Prevalence and predictors of 
prehospital pain assessment and analgesic use in military trauma patients, 
2010-2013. Prehosp Emerg Care. 2016;20:737–51. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​0​9​
0​​3​1​2​​7​.​2​0​​1​6​​.​1​1​8​2​6​0​1

5.	 Bridges JFP, de Bekker-Grob EW, Hauber B, Heidenreich S, Janssen E, Bast A, et 
al. A roadmap for increasing the usefulness and impact of patient-preference 
studies in decision making in health: a good practices report of an ISPOR task 
force. Value Health. 2023;26:153–62. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​v​a​l​.​2​0​2​2​.​1​2​.​0​0​4

6.	 Burgert J, Richards GC. Funding matters: time to update PRISMA? J Clin 
Epidemiol. 2025;111678. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​​l​i​n​​e​p​i​.​​2​0​​2​5​.​1​1​1​6​7​8

7.	 Burgert J, Richards GC, Vadas D, Heneghan C. A scoping review of pain con-
trol methods to reduce pain severity in prehospital adults. Open Sci Framew. 
2023. Available: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​7​6​0​​5​/​​O​S​F​.​I​O​/​M​H​7​Q​9

8.	 Cimino J, Braun C. Clinical research in prehospital care: current and future 
challenges. Clin Pract. 2023;13:1266–85. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​c​​l​i​n​p​r​a​c​t​1​3​0​
5​0​1​1​4

9.	 COMET Initiative. n.d. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​c​​o​m​e​​t​-​i​​n​i​t​i​​a​t​​i​v​e​.​o​r​g​/. Accessed 
10 Jan 2025

10.	 Covidence systematic review software. Melbourne (AU): Veritas Health Inno-
vation; 2020. Available from: https://www.covidence.org

11.	 Davis S, Olaussen A, Bowles K, Shannon B. Paramedic pain management of 
femur fractures in the prehospital setting: a systematic review. Emerg Med 
Australas. 2021;33:601–09. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​1​​7​4​2​-​6​7​2​3​.​1​3​7​9​3

12.	 Dijkstra BM, Berben SAA, van Dongen RTM, Schoonhoven L. Review on 
pharmacological pain management in trauma patients in (pre-hospital) 
emergency medicine in the Netherlands. Eur J Pain. 2014;18:3–19. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​0​0​2​​/​j​​.​1​5​​3​2​-​​2​1​4​9​​.​2​​0​1​3​.​0​0​3​3​7​.​x

13.	 Dißmann PD, Maignan M, Cloves PD, Gutierrez Parres B, Dickerson S, Eber-
hardt A. A review of the Burden of trauma pain in emergency settings in 
Europe. Pain Ther. 2018;7:179–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​4​0​1​2​2​-​0​1​8​-​0​1​0​1​-​1

14.	 Dissmann PD, Maignan M, Cloves PD, Gutierrez Parres B, Dickerson S, 
Eberhardt A. A review of the Burden of trauma pain in emergency settings in 
Europe. Pain Ther. 2018;7(2):179–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​4​0​1​2​2​-​0​1​8​-​0​1​0​
1​-​1

15.	 Dron L, Taljaard M, Cheung YB, Grais R, Ford N, Thorlund K, et al. The role and 
challenges of cluster randomised trials for global health. Lancet Glob Health 
2021;9:e701–10. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​S​​2​2​1​4​-​1​0​9​X​(​2​0​)​3​0​5​4​1​-​6

16.	 Ferri P, Gambaretto C, Alberti S, Parogni P, Rovesti S, Di Lorenzo R, et al. Pain 
management in a prehospital emergency setting: a retrospective observa-
tional study. J Pain Res. 2022;15:3433–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​7​​/​J​​P​R​.​S​3​7​6​5​8​
6

17.	 Friesgaard KD, Vist GE, Hyldmo PK, Raatiniemi L, Kurola J, Larsen R, et al. Opi-
oids for treatment of pre-hospital acute pain: a systematic review. Pain Ther. 
2022;11:17–36. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​4​0​1​2​2​-​0​2​1​-​0​0​3​4​6​-​w

18.	 Garcia-Alamino JM, Bankhead C, Heneghan C, Pidduck N, Perera R. Impact of 
heterogeneity and effect size on the estimation of the optimal information 
size: analysis of recently published meta-analyses. BMJ Open. 2017;7:e015888. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​o​​p​e​n​​-​2​0​1​​7​-​​0​1​5​8​8​8

19.	 Grol-Prokopczyk H, Huang R, Yu C, Chen Y-A, Kaur S, Limani M, et al. Over 50 
years of research on social disparities in pain and pain treatment: a scoping 
review of reviews. Pain. 2025;166:2458–72. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​j​​.​p​a​​i​n​.​​0​0​0​
0​​0​0​​0​0​0​0​0​0​3​6​7​6

20.	 Hansen MS, Dahl JB. Limited evidence for intranasal fentanyl in the emer-
gency department and the prehospital setting-a systematic review. Dan Med 
J. 2013;60:A4563. Available: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​c​b​i​​.​n​l​​m​.​n​i​​h​.​​g​o​v​​/​p​u​​b​m​e​d​​/​2​​3​3​4​0​1​8​
7

21.	 Hards M, Brewer A, Bessant G, Lahiri S. Efficacy of prehospital analgesia with 
Fascia iliaca compartment block for Femoral bone fractures: a systematic 
review. Prehosp Disaster Med. 2018;33:299–307. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​7​​/​S​​1​0​4​
9​0​2​3​X​1​8​0​0​0​3​6​5

22.	 Häske D, Böttiger BW, Bouillon B, Fischer M, Gaier G, Gliwitzky B, et al. Analge-
sia in patients with trauma in emergency medicine: a systematic review and 
meta-analysis. Deutsches Ärzteblatt Int. 2017;114:785. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​2​3​8​​
/​a​​r​z​t​e​b​l​.​2​0​1​7​.​0​7​8​5

23.	 Hemming K, Haines TP, Chilton PJ, Girling AJ, Lilford RJ. The stepped wedge 
cluster randomised trial: rationale, design, analysis, and reporting. BMJ. 
2015;350:h391. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​.​h​3​9​1

24.	 Holtrop JS, Glasgow RE. Pragmatic research: an introduction for clinical practi-
tioners. Fam Pract. 2020;37:424–28. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​f​​a​m​p​r​a​/​c​m​z​0​9​2

25.	 Hutchings C, Yadav K, Cheung WJ, Young T, Sikora L, Eagles D. A systematic 
review of sufentanil for the management of adults with acute pain in the 
emergency department and pre-hospital setting. Am J Emerg Med. 2023. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​j​e​m​.​2​0​2​3​.​0​4​.​0​2​0

26.	 Hyldmo PK, Rehn M, Dahl Friesgaard K, Rognås L, Raatiniemi L, Kurola J, et al. 
Inhaled analgesics for the treatment of prehospital acute pain-A systematic 
review. Acta Anaesthesiol Scand. 2024;68:1306–18. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​a​​
a​s​.​1​4​5​2​7

27.	 Jadhakhan F, Evans D, Falla D. Role of post-trauma stress symptoms in the 
development of chronic musculoskeletal pain and disability: a protocol for a 
systematic review. BMJ Open. 2021;11:e058386. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​o​​
p​e​n​​-​2​0​2​​1​-​​0​5​8​3​8​6

28.	 Jennings PA, Cameron P, Bernard S. Epidemiology of prehospital pain: an 
opportunity for improvement. Emerg Med J. 2011;28:530–31. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​1​3​6​​/​e​​m​j​.​2​0​1​0​.​0​9​8​9​5​4

29.	 Jennings PA, Cameron P, Bernard S. Ketamine as an analgesic in the pre-hos-
pital setting: a systematic review. Acta Anaesthesiol Scand. 2011;55:638–43. ​h​
t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​.​1​3​​9​9​-​​6​5​7​6​​.​2​​0​1​1​.​0​2​4​4​6​.​x

30.	 Lewis KS, Whipple JK, Michael KA, Quebbeman EJ. Effect of analgesic treat-
ment on the physiological consequences of acute pain. Am J Hosp Pharm. 
1994;51:1539–54. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​a​​j​h​p​/​5​1​.​1​2​.​1​5​3​9

31.	 Lourens A, McCaul M, Parker R, Hodkinson P. Acute pain in the African prehos-
pital setting: a scoping review. Pain Res Manag. 2019;1–13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
1​1​5​5​​/​2​​0​1​9​/​2​3​0​4​5​0​7

32.	 Middleton PM, Simpson PM, Sinclair G, Dobbins TA, Math B, Bendall JC. 
Effectiveness of morphine, fentanyl, and methoxyflurane in the prehospital 
setting. Prehosp Emerg Care. 2010;14:439–47. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​1​0​9​​/​1​​0​9​0​​3​1​
2​​7​.​2​0​​1​0​​.​4​9​7​8​9​6

33.	 Mota M, Santos E, Cunha M, Abrantes T, Caldes P, Reis Santos M. Non-pharma-
cological interventions for acute pain management in adult trauma victims: a 
scoping review. JBI Evidence Synth. 2021;19:1555–82. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​2​​
4​/​​J​B​I​E​S​-​2​0​-​0​0​1​8​9

34.	 Niemi-Murola L, Unkuri J, Hamunen K. Parenteral opioids in emergency medi-
cine - a systematic review of efficacy and safety. Scand J Pain. 2011;2:187–94. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​s​j​​p​a​i​​n​.​2​0​​1​1​​.​0​5​.​0​0​8

35.	 Omerovic E, Petrie M, Redfors B, Fremes S, Murphy G, Marquis-Gravel G, et al. 
Pragmatic randomized controlled trials: strengthening the concept through 
a robust international collaborative network: PRIME-9-Pragmatic research and 
Innovation through multinational experimentation. Trials. 2024;25:80. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​0​6​3​-​0​2​4​-​0​7​9​3​5​-​y

36.	 Park CL, Roberts DE, Aldington DJ, Moore RA. Prehospital analgesia: system-
atic review of evidence. J R Army Med Corps. 2010;156:295–300. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​1​1​3​6​​/​j​​r​a​m​c​-​1​5​6​-​0​4​s​-​0​5

37.	 Raatiniemi L, Magnusson V, Hyldmo PK, Dahl Friesgaard K, Kongstad P, Kurola 
J, et al. Femoral nerve blocks for the treatment of acute prehospital pain: a 
systematic reviewwith meta-analysis. Acta Anaesthesiol Scand. 2020;09. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​a​​a​s​.​1​3​6​0​0

38.	 de Rocquigny G, Dubecq C, Martinez T, Peffer J, Cauet A, Travers S, et al. Use 
of ketamine for prehospital pain control on the battlefield: a systematic 
review. J Trauma Acute Care Surg. 2020;88:180–85. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​T​​A​
.​0​​0​0​0​​0​0​0​0​​0​0​​0​0​2​5​2​2

39.	 Sandberg M, Hyldmo PK, Kongstad P, Dahl Friesgaard K, Raatiniemi L, Larsen 
R, et al. Ketamine for the treatment of prehospital acute pain: a systematic 
review of benefit and harm. BMJ Open. 2020;10:e038134. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
1​3​6​​/​b​​m​j​o​​p​e​n​​-​2​0​2​​0​-​​0​3​8​1​3​4

40.	 Serra S, Spampinato MD, Riccardi A, Guarino M, Pavasini R, Fabbri A, et al. 
Intranasal fentanyl for acute pain management in children, adults and elderly 
patients in the prehospital emergency Service and in the emergency depart-
ment: a systematic review. J Clin Med Res. 2023;12. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​j​​c​
m​1​2​0​7​2​6​0​9

41.	 Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a 
critical appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both. BMJ. 2017;358:j4008. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​.​j​4​0​0​8

42.	 Shiely F, Shea O, Murphy N, Eustace E, J. Registry-based randomised con-
trolled trials: conduct, advantages and challenges-a systematic review. Trials. 
2024;25:375. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​0​6​3​-​0​2​4​-​0​8​2​0​9​-​3

https://doi.org/10.1017/S1049023X20000448
https://doi.org/10.1017/S1049023X20000448
https://doi.org/10.1097/AJP.0b013e3182169036
https://doi.org/10.1080/10903127.2016.1182601
https://doi.org/10.1080/10903127.2016.1182601
https://doi.org/10.1016/j.jval.2022.12.004
https://doi.org/10.1016/j.jclinepi.2025.111678
https://doi.org/10.17605/OSF.IO/MH7Q9
https://doi.org/10.3390/clinpract13050114
https://doi.org/10.3390/clinpract13050114
https://www.comet-initiative.org/
https://www.covidence.org
https://doi.org/10.1111/1742-6723.13793
https://doi.org/10.1002/j.1532-2149.2013.00337.x
https://doi.org/10.1002/j.1532-2149.2013.00337.x
https://doi.org/10.1007/s40122-018-0101-1
https://doi.org/10.1007/s40122-018-0101-1
https://doi.org/10.1007/s40122-018-0101-1
https://doi.org/10.1016/S2214-109X(20)30541-6
https://doi.org/10.2147/JPR.S376586
https://doi.org/10.2147/JPR.S376586
https://doi.org/10.1007/s40122-021-00346-w
https://doi.org/10.1136/bmjopen-2017-015888
https://doi.org/10.1136/bmjopen-2017-015888
https://doi.org/10.1097/j.pain.0000000000003676
https://doi.org/10.1097/j.pain.0000000000003676
https://www.ncbi.nlm.nih.gov/pubmed/23340187
https://www.ncbi.nlm.nih.gov/pubmed/23340187
https://doi.org/10.1017/S1049023X18000365
https://doi.org/10.1017/S1049023X18000365
https://doi.org/10.3238/arztebl.2017.0785
https://doi.org/10.3238/arztebl.2017.0785
https://doi.org/10.1136/bmj.h391
https://doi.org/10.1093/fampra/cmz092
https://doi.org/10.1016/j.ajem.2023.04.020
https://doi.org/10.1016/j.ajem.2023.04.020
https://doi.org/10.1111/aas.14527
https://doi.org/10.1111/aas.14527
https://doi.org/10.1136/bmjopen-2021-058386
https://doi.org/10.1136/bmjopen-2021-058386
https://doi.org/10.1136/emj.2010.098954
https://doi.org/10.1136/emj.2010.098954
https://doi.org/10.1111/j.1399-6576.2011.02446.x
https://doi.org/10.1111/j.1399-6576.2011.02446.x
https://doi.org/10.1093/ajhp/51.12.1539
https://doi.org/10.1155/2019/2304507
https://doi.org/10.1155/2019/2304507
https://doi.org/10.3109/10903127.2010.497896
https://doi.org/10.3109/10903127.2010.497896
https://doi.org/10.11124/JBIES-20-00189
https://doi.org/10.11124/JBIES-20-00189
https://doi.org/10.1016/j.sjpain.2011.05.008
https://doi.org/10.1016/j.sjpain.2011.05.008
https://doi.org/10.1186/s13063-024-07935-y
https://doi.org/10.1186/s13063-024-07935-y
https://doi.org/10.1136/jramc-156-04s-05
https://doi.org/10.1136/jramc-156-04s-05
https://doi.org/10.1111/aas.13600
https://doi.org/10.1111/aas.13600
https://doi.org/10.1097/TA.0000000000002522
https://doi.org/10.1097/TA.0000000000002522
https://doi.org/10.1136/bmjopen-2020-038134
https://doi.org/10.1136/bmjopen-2020-038134
https://doi.org/10.3390/jcm12072609
https://doi.org/10.3390/jcm12072609
https://doi.org/10.1136/bmj.j4008
https://doi.org/10.1136/bmj.j4008
https://doi.org/10.1186/s13063-024-08209-3


Page 14 of 14Burgert et al. BMC Emergency Medicine           (2026) 26:82 

43.	 Siena LM, Papamanolis L, Siebert MJ, Bellomo RK, Ioannidis JPA. Industry 
involvement and transparency in the most cited clinical trials, 2019-2022. Vol. 
6. JAMA Netw Open; 2023. p. e2343425. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​n​e​t​​w​o​r​
k​​o​p​​e​n​.​2​0​2​3​.​4​3​4​2​5

44.	 Simpson PM, Fouche PF, Thomas RE, Bendall JC. Transcutaneous electrical 
nerve stimulation for relieving acute pain in the prehospital setting: a system-
atic review and meta-analysis of randomized-controlled trials. Eur J Emerg 
Med. 2014;21:10–17. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​M​​E​J​.​​0​b​0​​1​3​e​3​​2​8​​3​6​3​c​9​c​1

45.	 Slade S, Hanna E, Pohlkamp-Hartt J, Savage DW, Ohle R. Efficacy of Fascia 
iliaca compartment blocks in proximal Femoral fractures in the prehospi-
tal setting: a systematic review and meta-analysis. Prehosp Disaster Med. 
2023;38:252–58. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​7​​/​S​​1​0​4​9​0​2​3​X​2​3​0​0​0​2​9​8

46.	 Sobieraj DM, Martinez BK, Miao B, Cicero MX, Kamin RA, Hernandez AV, et al. 
Comparative effectiveness of analgesics to reduce acute pain in the prehos-
pital setting. Prehosp Emerg Care. 2020;24:163–74. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​0​
9​0​​3​1​2​​7​.​2​0​​1​9​​.​1​6​5​7​2​1​3

47.	 Tay CT, Joham AE, Teede HJ. Key standards and principles for developing 
evidence-based clinical guidelines: balancing health professional, patient, 
funder, and government needs. Fertil Steril. 2025;123:561–68. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​0​1​6​​/​j​​.​f​e​​r​t​n​​s​t​e​r​​t​.​​2​0​2​5​.​0​1​.​0​2​3

48.	 Teoh SE, Loh CYL, Chong RIH, Yaow CYL, Masuda Y, Han MX, et al. A scoping 
review of qualitative studies on pre-hospital analgesia administration and 
practice. Am J Emerg Med. 2022;57:81–90. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​j​e​m​.​2​0​2​
2​.​0​4​.​0​3​8

49.	 The Copenhagen Trial Unit, Centre for Clinical Intervention Research. Trial 
sequential analysis (TSA). The capital region, Copenhagen University Hospital 
-Rigshospitalet, 2021. Available: ​h​t​t​p​​s​:​/​​/​c​t​u​​.​d​​k​/​t​s​a​/​d​o​w​n​l​o​a​d​s​/

50.	 Williams J, Laws S. Fascia iliaca compartment block versus IV morphine for 
femoral fracture pain. J Paramedic Pract. 2019;11:156–64. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
2​9​6​​8​/​​j​p​a​​r​.​2​​0​1​9​.​​1​1​​.​4​.​1​5​6

51.	 World Bank country and lending groups - World Bank data help desk 2025. 
n.d. Available: ​h​t​t​p​​s​:​/​​/​d​a​t​​a​h​​e​l​p​​d​e​s​​k​.​w​o​​r​l​​d​b​a​​n​k​.​​o​r​g​/​​k​n​​o​w​l​​e​d​g​​e​b​a​s​​e​/​​a​r​t​​i​c​l​​e​s​/​9​​
0​6​​5​1​9​​-​w​o​​r​l​d​-​​b​a​​n​k​-​​c​o​u​​n​t​r​y​​-​a​​n​d​-​l​e​n​d​i​n​g​-​g​r​o​u​p​s. Accessed 13 Dec 2024

52.	 Yousefifard M, Askarian-Amiri S, Rafiei Alavi SN, Sadeghi M, Saberian P, 
Baratloo A, et al. The efficacy of ketamine administration in prehospital pain 
management of trauma Patients; a systematic review and meta-analysis. 
Archives Academic Emerg Med. 2020;8:1–11. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​2​0​3​​7​/​​a​a​e​m​.​
v​8​i​1​.​4​7​9

53.	 Zaki H, Turkmen S, Azad A, Bashir K, Elmoheen A, Shaban E, et al. Clinical 
assessment and risk stratification for prehospital use of methoxyflurane 
versus standard analgesia in adult patients with trauma pain. Turk J Emerg 
Med. 2023;23:65–74. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​4​1​​​0​3​​/​t​​j​e​m​.​t​​j​e​m​​_​2​2​9​_​2​2

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1001/jamanetworkopen.2023.43425
https://doi.org/10.1001/jamanetworkopen.2023.43425
https://doi.org/10.1097/MEJ.0b013e328363c9c1
https://doi.org/10.1017/S1049023X23000298
https://doi.org/10.1080/10903127.2019.1657213
https://doi.org/10.1080/10903127.2019.1657213
https://doi.org/10.1016/j.fertnstert.2025.01.023
https://doi.org/10.1016/j.fertnstert.2025.01.023
https://doi.org/10.1016/j.ajem.2022.04.038
https://doi.org/10.1016/j.ajem.2022.04.038
https://ctu.dk/tsa/downloads/
https://doi.org/10.12968/jpar.2019.11.4.156
https://doi.org/10.12968/jpar.2019.11.4.156
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://doi.org/10.22037/aaem.v8i1.479
https://doi.org/10.22037/aaem.v8i1.479
https://doi.org/10.4103/tjem.tjem_229_22

	﻿Pain management of adults in the prehospital setting: a scoping review
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Eligibility criteria
	﻿Search strategy
	﻿Screening
	﻿Data extraction
	﻿Quality assessment
	﻿Data synthesis and analysis
	﻿Software and reporting

	﻿Results
	﻿Study selection
	﻿Characteristics of included systematic reviews
	﻿Median sample size of systematic reviews and meta-analyses
	﻿Populations
	﻿Interventions
	﻿Outcomes measured
	﻿Optimal information size of meta-analysis comparing ketamine with opioids
	﻿Quality assessment of systematic reviews
	﻿Quality of evidence reported by reviews
	﻿Quality of reviews over time and by intervention category

	﻿Discussion
	﻿Comparison with previous scoping reviews
	﻿Strengths and limitations
	﻿Implications
	﻿Conclusions
	﻿References


