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ABSTRACT
Objective  To systematically review research on acute 
hospital care for frail or older adults experiencing 
moderate to major trauma.
Setting  Electronic databases (Medline, Embase, ASSIA, 
CINAHL Plus, SCOPUS, PsycINFO, EconLit, The Cochrane 
Library) were searched using index and key words, and 
reference lists and related articles hand-searched.
Included articles  Peer-reviewed articles of any study 
design, published in English, 1999–2020 inclusive, 
referring to models of care for frail and/or older people in 
the acute hospital phase of care following traumatic injury 
defined as either moderate or major (mean or median 
Injury Severity Score ≥9). Excluded articles reported no 
empirical findings, were abstracts or literature reviews, or 
referred to frailty screening alone.
Methods  Screening abstracts and full text, and 
completing data extractions and quality assessments 
using QualSyst was a blinded parallel process. A 
narrative synthesis, grouped by intervention type, was 
undertaken.
Outcome measures  Any outcomes reported for patients, 
staff or care system.
Results  17 603 references were identified and 518 
read in full; 22 were included—frailty and major trauma 
(n=0), frailty and moderate trauma (n=1), older people 
and major trauma (n=8), moderate or major trauma (n=7) 
0r moderate trauma (n=6) . Studies were observational, 
heterogeneous in intervention and with variable 
methodological quality.
Specific attention given to the care of older and/or frail 
people with moderate to major trauma in the North 
American context resulted in improvements to in-hospital 
processes and clinical outcomes, but highlights a relative 
paucity of evidence, particularly in relation to the first 48 
hours post-injury.
Conclusions  This systematic review supports the need 
for, and further research into an intervention to address 
the care of frail and/or older patients with major trauma, 
and for the careful definition of age and frailty in relation to 
moderate or major trauma.
International Prospective Register of Systematic 
Reviews (PROSPERO)  CRD42016032895.

The original protocol for the review can be 
found in online supplemental file 1.

INTRODUCTION
As the population ages, so does the propor-
tion of older people affected by major 
trauma. In the UK, registry data show the inci-
dence of major trauma in those over 75 years 
old doubled in a 9-year period, and nearly 
150 000 people were affected from 2012 to 
2017.1 2 Older patients with trauma frequently 
experience medical comorbidities, cognitive 
deficits and polypharmacy, and have a higher 
level of morbidity and mortality than younger 
patients.3–5 These poorer outcomes are asso-
ciated with the physiological and biological 
changes of ageing that lead to a reduced 
ability to tolerate injury.6 7

Deficiencies in care of the older patients 
with trauma have been reported in the 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This review has taken a comprehensive approach 
to including both those classified as frail as well 
as those who are older in recognition that defini-
tions vary and frailty has not always been routinely 
assessed.

	⇒ Widening our approach to capture both moderate 
and major trauma, according to classifications of 
severity of impact on a younger population, allows 
us to indicate where a more inclusive approach may 
have benefits for older people.

	⇒ The review was strengthened by following inter-
national guidelines for the conduct of reviews and 
established tools for the quality assessment of the 
included studies.

	⇒ The review’s limitations include its broad definitions 
and therefore the heterogeneity of the included 
studies’ populations and outcomes, as well as of 
quality.
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literature, including under-recognition of injury severity, 
delays to imaging and missed identification of injuries.8–11 
This has led to the development of specific quality stan-
dards and education programmes to address the differing 
needs of older patients with trauma.12–14 In the UK, the 
National Institute for Health and Care Excellence recom-
mend that there are acute specialist services for older 
patients with trauma but recognise the challenge in iden-
tifying aspects of service configuration that impact on 
patient outcomes.15

Older people are a heterogeneous group and it is not 
just chronological age that impacts on outcomes. There 
is increasing evidence that frailty, a long-term condi-
tion characterised by accumulative deficits in physio-
logical, physical and mental function, rather than age 
impacts on outcomes in major trauma.16 17 Frailty status 
is offered as a way of further categorising older patients 
who could benefit from targeted interventions following 
major trauma. In England, the introduction of a quality 
measure leading to a payment subsidy for patients with 
major trauma aged 65 years or over who have a frailty 
assessment within 72 hours of admission has recently 
been introduced.18 Early assessment of frailty in patients 
with major trauma in the emergency department (ED) is 
possible but not yet reflected in the clinical guidance.19 
Frailty-specific models of care for geriatric fracture and 
patients with mild trauma have been shown to improve 
length of hospital stay, readmission rates and indepen-
dence.20 21

It is not clear which components of major trauma 
care specifically focused on frail or older patients are 
associated with improved outcomes, or precisely where 
the ‘cut point’ for defining trauma as ‘major’ in older 
and/or frail people should be, although a new defini-
tion taking account of differential impact of trauma 
has recently emerged.22 While recognising that age and 
frailty are not directly correlated, trauma providers who 
do not use formal frailty screening in older people with 
trauma are reported to commonly include age in their 
determinations of frailty and to show limited consensus 
around definitions.23 In this context, we therefore asked 
the following review question, specifically designed to 
capture the breadth of definitions related to age/frailty 
and trauma/major trauma: what is the configuration and 
impact of current models of care for frail or older patients 
presenting with moderate to severe trauma in hospital?

METHODS
This systematic review was designed and reported 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA),24 25 and registered 
with the International Prospective Register of Systematic 
Reviews (PROSPERO), CRD42016032895.26

Patient and public involvement
There was no direct patient and public involvement in 
this systematic review. The review question was derived 

however during conduct of a study of feasibility and accu-
racy of ED frailty identification in older patients with 
trauma: a prospective multicentre study, during which the 
patient and public involvement activities highlighted the 
importance of the subject .19

Eligibility criteria
The eligibility criteria underpinning the broader terms 
utilised in the review question are defined in detail as 
follows.

Inclusion
1.	 Population: patients with major (ISS >15) or moderate 

(ISS ≥9 and ≤15) trauma who are older and/or present 
with frailty.27 ‘Major trauma’ was defined as serious and 
often multiple injuries where there is a strong possi-
bility of death or disability.22 Classically major trauma 
includes those classed as having severe injuries deter-
mined by an Injury Severity Score (ISS) above 15 but 
due to the disproportionate impact of trauma on older 
patients we elected after conducting initial screening to 
also include moderate trauma (ISS ≥9).22 Definitional 
variation was anticipated due to the relatively recent 
introduction of the term ‘frail’ in emergency care trau-
ma and the conflation of age >70 with frailty.23 27 Frailty 
or being older was therefore defined according to the 
criteria set in each paper.

2.	 Intervention: configuration of acute care for older 
and/or frail patients presenting to hospital after mod-
erate to major trauma. We defined ‘hospitals’ as a facil-
ity capable of receiving patients with traumatic injuries; 
and ‘configuration’ to include any type of care specific 
to the frail or older status of the patient. These defini-
tions result in a broad review, with the evidence for the 
subgroups within our definitions presented separately.

3.	 Comparison: Any or none.
4.	 Outcomes: prevalence and type of acute care model; 

and any outcomes reported for patients, staff or care 
system. ‘Impact’ was any outcomes for the patient, staff 
or care system.

5.	 Study design: Any that allowed measurement in a pri-
mary study.

Studies were grouped for synthesis according to their 
intervention.

Exclusion criteria
Articles were additionally excluded if they were not 
published in the English language, reported on injuries 
with a mean or median ISS (or calculated estimated mean 
ISS from grouped data) of <9 or presented no information 
on ISS, reported no empirical findings, were published as 
an abstract or were literature reviews.

Information sources
The electronic databases Medline, Embase, Applied 
Social Sciences Index and Abstracts, CINAHL Plus, 
SCOPUS V.4, PsycINFO, EconLit and The Cochrane 
Library were searched from the beginning of January 
1999 to end December 2020, with the initial 20-year 
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period (1999–2019) selected following scoping that 
suggested that most papers on the topic were published 
in the 2010s but with some earlier work in the 2000s. 
During the review conduct process we elected to add the 
year 2020 in order to update.28

The search strategies were developed initially utilising 
the topic knowledge of the team and scoping papers to 
produce a set of terms for each of the elements of the 
eligibility criteria, mapping these to the index terms of 
the different databases,28 and utilising these index terms 
as additional key words in the databases without indexing.

No language or publication status restrictions were 
imposed at this stage; see online supplemental file 2 for 
the search strategies for all information sources.

In addition, we used ‘lateral searching’ techniques29 
- we checked reference lists of systematic reviews identi-
fied at the abstract screening stage and papers selected 
for inclusion after full-text reading, and used the Scopus 
‘Cited by’ and the Pubmed ‘Related articles’ functions.

Selection process
Relevant studies were selected using title and abstract 
screening, followed by full-text screening, by author pairs 
(MH with PM, STK, DB or LG) screening independently 
in parallel, with disagreements resolved in discussion, 
against the eligibility criteria. Articles excluded at full-text 
screening are listed in online supplemental file 3.

Data collection process and data items
Author pairs independently extracted the general charac-
teristics of studies and results into a spreadsheet and the 
lead author conducted a consistency check across all for 
level of detail of data extracted. The data items collected 
were author and year of publication, aim, study design 
and methods, study setting (country, section of acute 
care), intervention/model of care/pathway, comparison 
(if any), participants (population and sample), mean or 
median ISS, outcomes and their effect measures and key 
findings against outcome. Where ISS was presented as a 
range, the study team calculated an estimate mean ISS 
based on a mid-point assumption in grouped ISS data and 
the sample numbers. A summary of the data extracted 
on characteristics and outcomes is found in the online 
supplemental data files (characteristics and outcomes).

Study risk of bias assessment
Author pairs independently appraised study quality using 
the QualSyst checklists for quantitative and qualitative 
studies,30 with any disagreement moderated by MH. 
Scoring cut points were not employed to decide on inclu-
sion or exclusion28; rather the differences in scores on 
the risk of bias assessment were utilised in the synthesis, 
accounting for heterogeneity in study paradigms, 
methods and results.30

Synthesis methods
Heterogeneity of the interventions and outcomes inves-
tigated in the included studies precluded meta-analysis. 
Therefore, narrative synthesis was undertaken31 and 

conducted against guidance: developing a theory of how, 
why and for whom the intervention works; developing a 
preliminary synthesis of findings; exploring relationships; 
and assessing the robustness of the synthesis32 through 
a process of discussion and tabulation of the outcomes, 
initially against population subgroups and then against 
the intervention groups, and taking into account the 
limitations of lower quality evidence during synthesis.33

RESULTS
Search results
The search strategy identified 17 603 references, from 
which we selected 518 for full-text review. Of these, 85 
described major or moderate trauma, and 22 of these 
were included for data collection, quality appraisal and 
data analysis; see figure 1 PRISMA flow diagram.

The included evidence is summarised below in three 
subsections: characteristics of included studies, method-
ological quality, and synthesis of findings.

Characteristics of included studies
Four population descriptor groups were constructed 
(see figure  2). Only one study was found that specifi-
cally explored configurations and/or outcomes of inter-
ventions for frail patients with moderate trauma.34 The 
remainder of the studies included major (ISS >15)34–45 
or moderate through to major (ISS ≥9) trauma46–54 55 in 
populations defined by their authors as ‘older’, with or 
without a version of a frailty assessment being part of the 
intervention. Studies included classifications of ‘older’ at 
differing starting ages, ranging from 55 to 70 years.

The publication years ranged from 200235 to 201934 ; 
all bar two were from 2011 onwards. All were conducted 
in North America and were in single localities, either 
one hospital or facilities within one or two administrative 
regions. Included studies were all observational in design.

No two studies presented precisely the same interven-
tion, though five distinct intervention groups were iden-
tified (see online supplemental data characteristics and 
outcomes).

Injury severity in the samples varied widely.
Outcome measures varied across studies, although 

there were groupings around quality-assured processes of 
geriatric-specific care and around hospital (eg, length of 
stay and cost) and patient (eg, mortality) outcomes.

Online supplemental data characteristics present the 
characteristics for each study, chronologically within each 
intervention group.

Methodological quality
The studies were of variable methodological quality. The 
mean quality score was 75.2% (SD 14.6), median 76.1%, 
minimum 45.8%,48 maximum 95.5%,37 IQR 25 (64.5 to 
89.2). The full quality scores are shown table 1; all bar one 
studies48 were judged as being below the ‘relatively liberal’ 
cut point for suggested inclusion in reviews and 12 studies 
to be above the ‘relatively conservative’ cut point of 75% 
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raised as examples of potential cut point by the authors of 
the QualSyst tools.30 The most important methodological 
issues were uncontrolled comparison, lack of statistical 
adjustment for patient characteristics and underpowered 
or not discussed statistical power, according to the defini-
tions of the quality assessment tool used.30

Narrative synthesis according to intervention group
The studies are presented in the five ‘intervention’ group-
ings: frailty pathways, geriatric consultation, geriatric 
specific care, palliative care and triage to trauma service 
provision.

Frailty pathways
One paper was identified specifically regarding the patient 
with frail trauma; this did not include patients with injuries 
defined as major trauma. Bryant et al evaluated preimple-
mentation and postimplementation of interdisciplinary 
care pathways for frail moderately injured patients with 
trauma admitted to the trauma service.34 Patients were 
screened with the FRAIL scale20 and specific frailty inter-
ventions/pathways of care indicated by the assessment 
included hospital specialist consults, family engagement, 
palliative care, social work and rehabilitation input. Early 
identification of frailty and focused care pathways were 
associated with significant reductions in adjusted risks of 
delirium and readmission, although the study self-reports 
being underpowered.34

Geriatric trauma consultation
The seven studies categorised as ‘geriatric consultation’ 
delivered this within different time frames after admis-
sion (24 or 72 hours) and points in the patient’s journey 
(ED, ward, intensive care unit (ICU)), but were other-
wise similar in design and intervention, looking before 
and after the introduction of a system of geriatric-specific 
assessment and care planning. The studies measuring care 
processes focused on identified and/or treated ‘geriatric-
specific’ issues. Varying outcomes are reported: docu-
mentation of delirium as unchanged52 or improved38; 
presence of delirium reduced40; no change in falls or use 
of physical restraint40; reduced subspecialty consultant 
requests to internal medicine41 53 and psychiatry53; and 
unchanged trauma quality indicators or quality outcome 
scores.38 41 53

Outcomes included length of stay, discharge disposi-
tion, readmission and mortality. Length of stay in ICU 
and in-hospital was reported to be longer after geriatric 
consultation in the ICU,48 but not significantly different 
for all, based on age criteria.41 52 53 ICU re-admission rate 
was reduced significantly.52 Discharge disposition showed 
fewer patients48 or similar numbers41 returning home, 
similar numbers41 48 or fewer to long-term or higher level 
care.40 51 Deaths were reported to be fewer in patients who 
had received geriatric consultation in one study,48 but 
not in others for in-hospital mortality40 52 53 or at 30 days 

Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.
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postdischarge.42 Hospital readmission at any measured 
time point was also unchanged.41 52 53

Min et al38 presented a high-quality observational study, 
using powered intention-to-treat analysis, and parallel data 
abstraction with inter-rater reliability tested. However, 
the remainder of the studies in this group utilised 
univariate analyses between cohorts, with no explana-
tion of statistical power and no adjustment for potential 
confounding.40–42 53 This, coupled with the variation in 
the geriatric trauma consultation services provided and 
within the patient groups included, in predominantly 
uncontrolled observational studies, makes comparison 
difficult across the varied results.

Geriatric-specific care
Four studies evaluated multidisciplinary approaches 
where institutes or protocols had been implemented to 
care for the older patient with moderate trauma (see 
table  1 for ISS descriptors). These sets of interventions 
were mixed but broadly similar, containing, variously, 
elements such as protocols for multidisciplinary geriatric-
specific input49 50 55 (in one case including geriatric 
consultation alongside investigation and ICU admission 
guidance),49 a number of protocols for ICU care50 or for 
anticoagulation and trauma alert.55

These studies reported no mortality difference asso-
ciated with a geriatric protocol49 50 53 and were not 

associated with changes to documented guideline-specific 
care across hospitals.47 However, after adjusting for injury 
severity, reduced mortality rates for the geriatric protocol 
in combination with a trauma alert for patients on anti-
coagulant therapy were reported.47 Descriptively, length 
of stay in the ED and hospital overall were reduced.50 
The methodologically stronger studies used larger 
samples and statistically adjusted analyses.50 55 Authors 
interpreted their positive results from retrospective 
observational studies cautiously in light of their limita-
tions, despite larger samples and statistically adjusted 
analyses,50 55 even where intervention phase data were 
collected prospectively.55

In qualitative inquiry, Saillant et al55 reported open-
ended survey responses indicating the characteristics 
perceived to be important to improving geriatric trauma 
outcomes as multidisciplinary care to include geriatrician 
input and recognising the distinctness of the cohort.

Palliative care
Of the two studies included, one presented the ‘before 
and after’ of the implementation of a palliative care 
consultation for patients with geriatric trauma,43 and one 
compared the end of life processes (including a palliative 
care consultation and pathway) for patients with traumatic 
brain injury.37 Both studies report statistically significant 
improvements against their own measures, particularly in 

Figure 2  Patient populations/descriptors and intervention groups in included articles.
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relation to the documentation of advanced care planning 
and family discussion,37 43 with more people discharged 
to home or hospice.37 Neither of these studies, however, 
justified their sample size or controlled for confounding 
in their analyses, despite describing differences in the age 
or ISS of their ‘intervention’ and ‘control’ groups.

Triage to trauma service provision
Eight retrospective studies considered the impact of 
delivering care for older patients with trauma managed 
in differing levels of service provision, in three subsets: 
level of trauma centre, proportion of older patients with 
trauma managed by the trauma centre and trauma team 
activation.

Comparing trauma centres with non-trauma centres
Three studies evaluated care delivered at trauma centres 
in comparison to non-trauma centres, with mortality as 
the primary outcome. One study used unadjusted analysis 
to report no difference in mortality in those aged over 55 
cared for at a trauma or non-trauma centre46; however, 
the two studies which used adjusted predictive models 
reported reduced mortality rates in trauma centres in 
patients aged over 80,47 and those aged over 55.39

Comparing trauma centres seeing different proportions of older 
patients with trauma
In a different comparison, Zafar et al51 reported bene-
fits for older patients managed in high-volume centres, 
with lower risk-adjusted mortality rates in centres seeing 
a higher proportion of those aged 65 and over compared 
with those with a lower proportion of older patients with 
trauma.

Notwithstanding that none of the papers comparing 
trauma centres (sections ‘Comparing trauma centres 
with non-trauma centres’ and ‘Comparing trauma 
centres seeing different proportions of older patients 
with trauma’) achieved blinding among investigators in 
retrospective analyses of routinely collected data and the 
absence of information about sample size power in all 
(though accepting the large sample sizes), we see evidence 
of different impacts of trauma facility on outcomes.

Trauma team activation within the receiving hospital
Within the four papers on trauma team activation, all 
looked at an extension to current activation criteria, 
focused on broadening to include older people with a 
lesser injury (eg, rib fracture44) than would ordinarily 
trigger an activation, or all persons with trauma above 
certain age limits (eg, 6545 or 7035 years) or using a risk 
tool.36 Two studies measured length of stay, adverse events 
and mortality outcomes before and after the institu-
tional change in trauma team activation criteria,35 44 one 
compared the outcomes for younger and older patients45 
and the other compared mortality associated with correct 
and undertriage.36 Extended activation criteria35 and 
‘correct’ triage36 were associated with improved outcomes 
including reduced mortality35 36; reduced length of stay in 

ICU and overall44; and, descriptively, reduced permanent 
disability.35

These positive reports of the impact of essentially 
lowered thresholds for trauma are considered in the 
context of study quality. None of these studies explained 
their sample size and only St John et al adjusted their 
analyses for confounders, reporting that trauma team 
activation was not associated with a reduced relative risk 
of death in older people when compared with younger 
patients.45 Even in this more robust analysis, the authors 
suggest that their sample size was not large enough. All of 
the studies are appraised to at least partially over-reach on 
their conclusions.

DISCUSSION
The systematic search for evidence relating to configura-
tion and impact of care for older patients with or without 
classified frailty suffering moderate to major trauma 
yielded a large potential pool of studies, of which we 
included 22 for synthesis. None of the included studies 
specifically addressed the needs of the older person with 
frailty experiencing major trauma as defined by ISS >15. 
In summary, the included studies were all observational, 
mostly retrospective in design, comparing processes and/
or outcomes of acute hospital care following an interven-
tion against a ‘control’ of a preceding period of time. 
Studies ranged in quality, with concerns particular to little 
consideration of confounding by age and injury severity, 
and to statistical power. All studies were from North 
America.

The included studies reported on a range of interven-
tions aiming to improve care and outcomes for the frail 
or older patient presenting with trauma: trauma centre 
use39 46 47 51; lower thresholds for trauma team activa-
tion35 36 44 45; geriatric consultation38 40–42 52 53 or palliative 
care consultation37 43 early in the patient’s care pathway; 
other geriatric specific care processes49 50 54 55; and combi-
nations of the above in frailty-specific interventions.34

The synthesised literature suggests that what is 
currently known in terms of configurations that improve 
the outcomes for older patients with moderate and major 
trauma are as follows: some improvements to geriatric-
specific care processes and to patient and service outcomes 
were associated with the above interventions, but these 
improvements were not universal in the included studies. 
The highest-quality papers suggest reduced mortality 
associated with trauma centre use,39 particularly if that 
trauma centre sees a high proportion of older patients,47 
with trauma team activation for all aged over 6545 and with 
geriatric care protocols.46 49 53 They also point to reduced 
length of stay with ICU protocol50 and reduced readmis-
sion with frailty-specific pathways,34 as well as improved 
delirium and mobility care with daily geriatrician visits to 
trauma surgical patients.38 Overall, however, the evidence 
is not strong—there are no groups of studies reporting 
the same interventions or results, and there are limita-
tions in study design.
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This review raises three key discussion points in relation 
to what is already known: the absence of studies specific 
to frailty pathways in patients with major trauma and one 
in moderate trauma, the definition of major trauma in 
frail and/or older patients and measuring the impact 
of interventions containing multiple elements of care. 
These require further research.

The number of studies closely related to our partic-
ular review question is indicative that adverse outcomes 
for older people presenting with trauma are being 
addressed. The interventions of many of these studies—
providing a higher than usual level of trauma care and/
or the involvement of the multidisciplinary team, partic-
ularly what many of the papers refer to as ‘geriatric’ 
consultation—also highlights a recognition that this is 
unlikely to be an issue that can be solved by either the ED 
or the medical or surgical inpatient teams alone. Given 
the relatively low age limits of inclusion to the reviewed 
studies, frailty in the whole of each study sample cannot 
be assumed. However, the frailty-specific study34 appears 
in the most recent years of our review period, coinciding 
with professional guidance on this population, collo-
quially referred to as ‘silver trauma’.27 The quantitative 
‘frailty’ study we located included patients with relatively 
low ISSs34 and, notwithstanding the impact of lower 
severity trauma on older adults, there remains a gap in 
the literature.

These points—and our own difficulties drawing a clear 
line through the cut-off point in both injury severity and 
age or frailty for this review—highlight the problematic 
area of the definition of major trauma in those who are 
frail and/or older.

The studies included also highlight issues with 
measuring impact in interventions with multiple compo-
nents. In such interventions, causality and effect size are 
difficult to determine and it is possible that a number of 
interacting interventions might each contribute to an 
overall beneficial outcome, or that a single intervention 
might be impactful. We argue that the limitations of many 
of our included studies make it difficult to be definitive 
about beneficial effect, and randomised controlled trial 
evidence of such complex interventions is desirable.

This review itself has a number of limitations. We 
excluded all papers where the primary focus was on hip 
fracture or other single fragility fracture alone; however, 
the poor definition of presenting conditions may mean 
we did not include some appropriate studies. Likewise, 
including studies of both frail and older people risks 
conflating two different groups; we have presented the 
literature on these groups separately but note that frailty 
assessment is a relatively recent addition to acute care, 
and the populations of the studies including a more 
general older sample are also likely to include those with 
frailty. We also present a narrative synthesis31; while meta-
analysis is not indicated with diverse non-randomised 
study types,56 and we have extracted data items consis-
tently, the analysis remains limited, specifically in not 
conducting sensitivity analyses, and not having formally 

assessed the risk of bias due to reporting bias, or certainty 
in the body of evidence.

We conclude that the body of evidence, while hetero-
geneous and of moderate quality, gives an indication that 
some interventions focused on the specific care needs of 
frail and/or older patients with trauma (trauma centres 
seeing a high proportion of older patients, geriatric 
or frailty-specific care protocols and daily geriatrician 
visits) have positive impact on care processes and some 
outcomes based on the examples of different approaches 
from the North American context. Despite the complex-
ities of major trauma and of frailty interventions alike, 
overall this systematic review supports the need for the 
development and prospective, well-powered evaluation of 
a novel intervention, building from the elements showing 
promise in this review, to intervene as early as possible in 
the pathway of those attending the ED with significant 
injury sustained in those rendered vulnerable by frailty 
and/or extremes of age.
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PROJECT TITLE 

Configurations and outcomes of acute hospital care for frail and older patients with 
moderate to major trauma: a systematic mixed studies review  

 
 

1. BACKGROUND  

 
Older people, particularly those aged 75 and older are increasingly sustaining major traumatic injury 

[1,2], with falls being the commonest cause [3,4]. International evidence suggests there are two groups 

of patients within this – those functioning well physically prior to the injury, and those who are frail.  

Frailty can be assessed using one of a number of tools,5 but international scoping review evidence 

suggests only 14% were screened for frailty during the Emergency Department (ED) period [4]. Frailty, 

however, has been shown to be significantly associated with increased length of hospital stay [6,7], 

post-operative complications6 and mortality in trauma [8,9], in part independently of the confounders 

of age, sex, race, comorbidities and disabilities [10]. Current research funded by the Burdett Trust and 

led by Professor Jarman is assessing the feasibility of early nurse-led frailty assessment in the 

Emergency Department (ED). The literature review undertaken for the development of that protocol 

identified that frailty screening is only recommended as part of a comprehensive geriatric assessment 

at a later stage in the patient’s journey [5], although there is some evidence of improved outcomes for 

those who have early frailty screening and expedited care via a specialist pathway [11]. The literature 

however has not been reviewed systematically and we are keen to find out if there is more than this 

scant evidence on frailty assessment of the major trauma patient in the ED and the strength of evidence 

for the impact of frailty assessment in the acute phase of care specifically.  We also wish to investigate 

what other aspects of the configuration of acute hospital care for frail major trauma patients exist, and 

what the outcomes of these are. Alongside new guidance in the NHS Long Term Plan [12] that hospitals 

with a major ED will provide an acute frailty service for at least 70 hours per week, working towards 

achieving clinical frailty assessment within 30 minutes of arrival, a systematic review is considered 

justified.  

 

This review has been designed to meet the criteria of the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) Protocols (PRISMA-P) 2015 statement [13]. 
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2. REVIEW OBJECTIVES AND QUESTIONS 
 
The objective for the review is: 

 

To appraise and synthesise the published literature on the configuration and outcomes of acute hospital 

care for frail and older patients with moderate to major trauma. 

 

The review investigates the following overall review question: 

 

What is the configuration and outcome of acute hospital care for frail major trauma patients? 

 

The review will also include the following sub-questions, to be addressed as the weight of evidence 

allows: 

 What models of care for frail and older patients with moderate to major trauma are described 

in the literature? 

 What evidence is there that outcomes are related to different configurations of hospital care for frail 

and older patients with moderate to major trauma? 

 What evidence is there for outcome being dependent upon how early assessment of frailty is 

undertaken in the patient’s journey? 

 What gaps appear in the existing evidence? 

 
As this review question contains broad terms, these have been defined at the outset, as follows: 

 

 Major trauma: Major trauma describes serious and often multiple injuries where there is a strong 

possibility of death or disability [14]. Seriously injured adults and children are often defined as 

having suffered from major trauma if they have an Injury Severity Score (ISS) >15. However, as 

ISS is not determined until after full diagnostic assessment, we will define major trauma patients to 

include ‘candidate major trauma patients’, that is those as those attending a Major Trauma Centre 

or Trauma Unit, as well as those defined by their injuries being moderate, i.e. (ISS ≥9 and ≤15).  

 Acute hospital care: By acute hospital care we mean a care provided in a facility with a receiving 

ED designated as a Major Trauma Centre or Trauma Unit  

 Frail / frailty: There is no universal definition of frailty, but it is regarded as a condition 

characterised by a cumulative decline of physiological resilience across a number of body systems 

[15-17]. 

 Older: we will use the age definitions of the included papers where they refer to their population as 

‘older’. 
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 Configuration: Configuration has been taken in its definition as a particular arrangement of parts or 

components, in this context meaning arrangement of care for frail major trauma patients.  It will 

include concepts such as processes of care, pathways, assessment or screening. 

 Outcome: Outcome will be defined broadly to include prevalence and type of outcome 

measurements associated with the configuration of acute hospital care for the frail major trauma 

patient.  

 

 

3. METHODS 

 
3.1 Scoping review 
 

A preliminary assessment of potentially relevant literature and its size for review was carried out via a 

scoping search using Medline to identify papers relevant to the study’s objectives [18].  The ‘scoping’ 

search yielded 4,407 articles (see table 1). Although this search was clearly limited by its use of just 

one database, it was indicative that a body of literature was available for review and that a search 

strategy that aimed to be inclusive identified a potentially large number of studies for review. 

 
 

The scoping also suggests that studies of diverse designs may be included and that a mixed studies 

review, addressing a complex review question [19] is desirable in order to combine the strengths of any 

quantitative and qualitative research identified [20]. 
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Table 1: Scoping search using Medline – 16/03/2019 
 

# Query Results 

S42 S37 AND S41 4,892 

S41 S38 OR S39 OR S40 236,719 

S40 (MH "Hospitalization") OR "hospitalisation" 139,966 

S39 (MH "Inpatients") 93,708 

S38 (MH "Secondary Care") OR "secondary care" 8,769 

S37 S6 AND S11 AND S36 146,927 

S36 S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR 

S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 

10,075,130 

S35 (MH "Death") OR "death" 885,790 

S34 (MH "Mortality") OR "mortality" OR (MH "Hospital Mortality") 1,285,598 

S33 (MH "Continuity of Patient Care") OR "continuity" 68,038 

S32 (MH "Length of Stay") OR "length of stay" 151,409 

S31 (MH "Costs and Cost Analysis") OR (MH "Health Care Costs") OR (MH "Direct Service Costs") OR "cost" 646,411 

S30 (MH "Program Evaluation") OR "appropriate*" 755,141 

S29 "timeliness" 5,841 

S28 (MH "Health Care Quality, Access, and Evaluation") OR (MH "Health Services Accessibility") OR "access" 498,080 

S27 "effect" 3,441,442 

S26 "effectiveness" 543,814 

S25 (MH "Quality of Life") OR (MH "Quality of Health Care") OR (MH "Quality-Adjusted Life Years") OR (MH "Health 

Care Quality, Access, and Evaluation") 

404,917 
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S24 (MH "Economics") OR (MH "Value of Life") OR (MH "Cost-Benefit Analysis") OR "economic" 374,922 

S23 "productivity" 68,438 

S22 (MH "Efficiency") OR "efficiency" OR (MH "Efficiency, Organizational") 448,858 

S21 (MH "Personhood") OR "dignity" 15,781 

S20 (MH "Empathy") OR "compassion" 33,002 

S19 "perception OR view OR rates OR rating OR audit OR effect OR influence OR review OR outcome OR performance 

OR quality" 

41,411 

S18 "perception OR view OR rates OR rating OR audit OR effect OR influence OR review OR outcome OR performance 

OR quality" 

41,411 

S17 "experience" 813,122 

S16 (MH "Patient Satisfaction") OR "satisfaction" 307,595 

S15 (MH "Patient Acceptance of Health Care") OR "Acceptability" 81,738 

S14 (MH "Geriatric Assessment") OR "geriatric assessment" 37,316 

S13 (MH "Health Impact Assessment") OR "impact" 1,094,378 

S12 (MH "Treatment Outcome+") OR (MH "Patient Outcome Assessment+") OR (MH "Adverse Outcome Pathways") OR 

(MH "Outcome Assessment (Health Care)") OR (MH "Patient Reported Outcome Measures") OR (MH "Outcome and 

Process Assessment (Health Care)") OR (MH "Critical Care Outcomes") OR "Outcome" 

1,980,029 

S11 S7 OR S8 OR S9 OR S10 5,857,457 

S10 (MH "Geriatrics") OR (MH "Geriatric Assessment") OR ""Older adult" or elderly or geriatric* or "older people*" or 

ag?ng" 

68,266 

S9 (MH "Aged") OR "aged" OR (MH "Health Services for the Aged") OR (MH "Aged, 80 and over") 5,826,174 

S8 (MH "Frail Elderly") OR "frail*" 37,531 

S7 (MH "Frailty") OR "frailty" 16,650 
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S6 S1 OR S2 OR S3 OR S4 OR S5 1,416,675 

S5 "trauma*" 568,118 

S4 ""major trauma"" 8,670 

S3 (MH "Advanced Trauma Life Support Care") 209 

S2 (MH "Multiple Trauma") OR "multiple trauma" OR (MH "Craniocerebral Trauma") OR (MH "Trauma Centers") OR 

(MH "Fractures, Multiple") OR (MH "Trauma Severity Indices") 

64,083 

S1 (MH "Wounds and Injuries+") OR "Wounds and Injuries" OR (MH "Wounds, Nonpenetrating+") OR (MH "Degloving 

Injuries") OR (MH "Wounds, Stab") OR (MH "Wounds, Penetrating") OR (MH "Wounds, Gunshot") OR (MH "Brain 

Injuries") OR (MH "Thoracic Injuries") 

1,114,560 
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3.2 Inclusion and exclusion criteria 

The scoping exercise and research team discussion was used to draft inclusion and exclusion criteria 

for this systematic review, as follows: 

 

3.2.1 Inclusion criteria 
 

Peer-reviewed papers will be included if they meet the following criteria: 

- Population: Frail and older patients with moderate to major trauma in the research studies 

included (definitions and point of assessment may vary) 

- Intervention: Configuration of acute hospital care for frail and older patients with moderate to 

major trauma 

- Comparison: Any comparison group or none 

- Study design: Any study design that allows description of configurations of acute care for frail and 

older patients with moderate to major trauma and/or measurement of outcomes of such 

configurations in a primary study (including papers meeting our inclusion criteria from within 

reviews identified in the search strategy).   

- Outcomes: These outcomes will be fully defined by what has been measured in studies that meet 

the above intervention inclusion criterion, but scoping suggests these are likely, but not exclusively, 

to include morbidity and mortality, adverse events, quality of life, length of stay, cost and patient 

or carer experience. 

 

3.2.2 Exclusion criteria 
 

Peer-reviewed papers will be excluded if they meet the following criteria: 

 

- Studies where the average ISS measure presented is below nine, where the ISS is presented in groups 

from which an average cannot be estimated, or where the ISS is not stated. 

- Studies reporting on patients with isolated hip fracture 

- Studies where older people are not distinguished within an ‘all adults’ group 

- Studies reporting incidence or prevalence only of trauma or an in-hospital process or outcome 

- Studies focussed on prevention of trauma, including falls in older people, either outside or inside of 

hospital 

- Studies assessing the validity or reliability of an assessment tool only 

- Studies reporting treatment of a specific medical condition or treatment in trauma patients e.g. 

antibiotics for cellulitis 
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- Reviews (NB papers from the reference lists will be screened) 

- Papers that do not report empirical findings 

- Papers published only in abstract form 

- Studies that present their results for frail and older patients with moderate to major trauma in 

an amalgamated form with another population 

- Papers published before 1999 (i.e. older than 20 years). 

 

3.3 Search strategy 

The search strategy and terms for the review will be guided by a systematic approach to the research 

questions. 

 

We will conduct our searches using the following data sources: 

 

 MEDLINE (Final search – see Appendix 1) 

 EMBASE  

 Applied Social Sciences Index and Abstracts (ASSIA) 

 CINAHL Plus  

 SCOPUS –V.4  

 PsycInfo 

 Social Policy and Practice (Ovid)  

 EconLit (EBSCO) 

 The Cochrane Library 

 
In addition the following additional ‘lateral searching’ techniques will also be used for papers included 

in the review following the full text selection process: 

 checking reference lists 

 using the ‘Cited by’ option on Scopus, and the ‘Related articles’ option on PubMed, as 

recommended in searching for studies of complex interventions [21] 

 contacting leading researchers and expert practitioners in the field (defined as the authors of the 

papers included in the full text included articles and their reference lists) to help identify any 

other empirical research published in peer-reviewed journals they know of that we have not 

identified through our search strategy. 

 

3.4 Methods for study selection 
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3.4.1 Selection for full text reading from abstracts 
 

The results of the electronic search will be downloaded into an Excel spreadsheet. Article duplicates 

will be removed. Relevant reviews will be selected according to eligibility criteria using a two-step 

screening process: 1) Title and abstract screening; and 2) full-text screening.  

Two reviewers in parallel will review titles and abstracts of all the articles resulted to ascertain their 

eligibility. Disagreements will be resolved by peer discussion and a third view from the project lead or 

other research team members if required. 

 

3.4.2 Selection for inclusion after full text reading 
 
All the full-texts of the potentially relevant citations will be examined in parallel by two reviewers to 

analyse whether they meet all the inclusion criteria. Disagreements will be resolved by peer discussion 

and a third view from the project lead (MH/HJ) if required. 

 

Each paper that is included in the review will then be read to carry out an assessment of the risk of 

bias/assessment of quality, and data extraction, as described below. 

 

3.5 Assessment of quality of the studies  

 

We will follow guidance in the assessment of quality appropriate to the study’s design and we anticipate 

quantitative, qualitative and mixed methods papers to be included.  As a general principle we will assess 

quality by the potential sources of bias and credibility of the discussion and conclusions as suggested 

by the results.  For quantitative research, quality will be assessed by “the extent to which a study's 

design, conduct, and analysis have minimized selection, measurement, and confounding biases…..” 

[22, 23]  For qualitative research, emphasis will be placed on integrity, transparency and transferability 

[24 25]. 

 

Following the Centre for Reviews and Dissemination guidance [18], we will take a systematic approach 

to the assessment of quality of the included studies, using a published checklist that does not focus on 

producing a composite score of quality, rather is explicit about assessing the components of a study that 

determine quality.  

We have selected to use the following assessment tools: 

 QualSyst [26], that provides two sets of questions, one for qualitative and one for quantitative 

studies, the latter of which can be applied to quantitative studies of any design and aims to 
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distinguish studies of higher quality by design. As scoring systems are seen to be problematic in 

systematic reviews [18] we will not use Kmet’s summary score [26] to inform the selection of a 

minimum threshold of quality of studies selected for inclusion in the review, rather for the 

following purpose: “differences in the scores within study designs, and across research paradigms, 

should prove useful when synthesizing information and exploring the heterogeneity of study 

results.” [26: p10] 

 the Mixed Methods Appraisal Tool (MMAT) [27], that allows reviewers to concomitantly assess 

the methodological quality of studies with diverse designs [28].  The tool has undergone content 

validity checks and continues to undergo reliability checks.  While improvement in relation to some 

aspects have been recommended, it has been confirmed to be an efficient tool [20]. 

 

3.6 Data extraction 

 

Two review authors will independently extract data from the studies using a predefined data extraction 

form. Discrepancies will be resolved through discussion. The data extraction forms will provide 

information on: 

 General characteristics of studies: author, year, setting (including country and health care system), 

theoretical framing, authors’ aims/ research question(s); 

 Descriptive characteristics: study design; population, sample, recruitment, outcome measures 

 Results: key findings / results,  

 Limitations: noted by authors and reviewers 

 Conclusions: noted by authors 

 Reviewer(s)’ notes. 

If necessary, we will seek additional information from the study authors. 

 

3.7 Approaches for data synthesis 

 

Overall, data will be analysed qualitatively to identify broad conclusions across the included studies. 

Within this, however, we will consider separating the narrative about quantitative, qualitative and mixed 

methods studies, should that be appropriate to the presentation of impact, according to populations, 

samples, settings, interventions and outcome measures.  For the quantitative results we will carry out 

an assessment of the potential for undertaking a meta-analysis once papers for review have been 

finalised and data extraction completed.  Qualitative and quantitative evidence will be treated equally 

in this review, and presented as a thematic meta-synthesis [29]. 
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This narrative synthesis will be conducted against the four elements in guidance on the conduct of 

narrative synthesis in systematic reviews [30,31]: 

 developing a theory of how the intervention works, why and for whom (considering whether a 

causal chain linking the intervention to the outcomes of interest has emerged in the quantitative 

studies or developing a theory of the elements that contribute to an aspect of frailty assessment or 

intervention impact from qualitative studies); 

 developing a preliminary synthesis of findings of included studies (using tabulation and grouping 

against individual outcome measures (e.g. length of stay or mortality) if the number of papers allows 

this, or against the generic impact groupings of effectiveness, efficiency, appropriateness, 

acceptability, access and equity [32] where heterogeneity of detailed outcome measures is found; 

 exploring relationships within and between studies (using conceptual mapping and visual 

representations of relationships between study characteristics and outcomes); 

 assessing the robustness of the synthesis (through formal quality assessment as well as reflection). 

 

The concepts of ‘signal’ and ‘noise’ will be used here to ensure the weight of evidence is systematically 

and transparently considered in this process. [33] 

3.7 Review Panel 

 
The study lead will review progress and check adherence to the review protocol at three points: 

completion of searches, completion of the selection of articles for inclusion, completion of data 

extraction. At each of these stages the study lead (HJ) will be sent a summary of the processes and 

outcomes of decisions made by the review team and will discuss any issues and offer general guidance 

on progressing the review with the review lead (MH).   

 

4. REPORTING 

 
We will register the reviews on PROSPERO and will also seek to publish the review of interventions 

in an open access, peer reviewed journal. 

 
We will adhere to the PRISMA guidelines for reporting [34].  

 

5. PROJECT TIMETABLE 
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The project is scheduled to complete the review with its updated searches to December 2020, in spring 

2021. 
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APPENDIX 1: MEDLINE (Final search) 

 

 
S36 S4 AND S8 AND S22 AND S26 

AND S34  
Limiters - Published 
Date: 19990101-
20191231 
Search modes - 
Boolean/Phrase 

View Results (2,876) 
View Details 
Edit 

 
S35 S4 AND S8 AND S22 AND S26 

AND S34  
Search modes - 
Boolean/Phrase 

View Results (3,097) 
View Details 
Edit 

 
S34 S27 OR S28 OR S29 OR S30 

OR S31 OR S32 OR S33  
Search modes - 
Boolean/Phrase 

View Results (2,468,263) 
View Details 
Edit 

 
S33 "pathway"  Search modes - 

Boolean/Phrase 
View Results (637,326) 
View Details 
Edit 

 
S32 "assessment*" OR "screening*"  Search modes - 

Boolean/Phrase 
View Results (13,779) 
View Details 
Edit 

 
S31 (MH "Symptom Assessment")  Search modes - 

Boolean/Phrase 
View Results (3,648) 
View Details 
Edit 

 
S30 (MH "Needs Assessment")  Search modes - 

Boolean/Phrase 
View Results (28,363) 
View Details 
Edit 

 
S29 (MH "Episode of Care")  Search modes - 

Boolean/Phrase 
View Results (1,700) 
View Details 
Edit 

 
S28 (MH "Models, Organizational")  Search modes - 

Boolean/Phrase 
View Results (18,344) 
View Details 
Edit 

 
S27 (MH "Patient Care Management") 

OR "patient ADJ3 care ADJ3 
management"  

Search modes - 
Boolean/Phrase 

View Results (3,563) 
View Details 
Edit 

 
S26 S23 OR S24 OR S25  Search modes - 

Boolean/Phrase 
View Results (190,180) 
View Details 
Edit 

 
S25 (MH "Hospitalization")  Search modes - 

Boolean/Phrase 
View Results (98,096) 
View Details 
Edit 

 
S24 (MH "Inpatients") OR "inpatient*"  Search modes - 

Boolean/Phrase 
View Results (106,740) 
View Details 
Edit 

 
S23 (MH "Secondary Care") OR 

"secondary ADJ3 care"  
Search modes - 
Boolean/Phrase 

View Results (474) 
View Details 
Edit 

 
S22 S9 OR S10 OR S11 OR S12 OR 

S13 OR S14 OR S15 OR S16 
Search modes - 
Boolean/Phrase 

View Results (17,295,856) 
View Details 
Edit 
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OR S17 OR S18 OR S19 OR 
S20 OR S21  

 
S21 (MH "Epidemiology") OR 

"morbidit*"  
Search modes - 
Boolean/Phrase 

View Results (383,907) 
View Details 
Edit 

 
S20 (MH "Death") or "death*"  Search modes - 

Boolean/Phrase 
View Results (840,804) 
View Details 
Edit 

 
S19 (MH "Mortality") OR "mortalit*"  Search modes - 

Boolean/Phrase 
View Results (1,059,732) 
View Details 
Edit 

 
S18 (MH "Continuity of Patient Care") 

OR "continuity"  
Search modes - 
Boolean/Phrase 

View Results (46,956) 
View Details 
Edit 

 
S17 (MH "Length of Stay") OR "length 

ADJ3 stay"  
Search modes - 
Boolean/Phrase 

View Results (81,094) 
View Details 
Edit 

 
S16 (MH "Economics+") OR 

"economic*"  
Search modes - 
Boolean/Phrase 

View Results (916,679) 
View Details 
Edit 

 
S15 (MH "Personhood") OR "dignity"  Search modes - 

Boolean/Phrase 
View Results (9,870) 
View Details 
Edit 

 
S14 (MH "Patient Satisfaction") OR 

"satisf*"  
Search modes - 
Boolean/Phrase 

View Results (365,662) 
View Details 
Edit 

 
S13 (MH "Efficiency") OR "efficienc*" 

OR "timeliness"  
Search modes - 
Boolean/Phrase 

View Results (444,728) 
View Details 
Edit 

 
S12 (MH "Evaluation Studies as 

Topic+") OR "appropriate*" OR 
"effect*" OR "perception*" OR 
"view*" OR "experience*" OR 
"rate*" OR "rating*" OR "audit*" 
OR "influence*" OR "review*" OR 
"outcome*" OR ""performance*" 
OR "qualit*" OR ""impact*" OR 
"productiv*"  

Search modes - 
Boolean/Phrase 

View Results (0) 
View Details 
Edit 

 
S11 (MH "Health Care Quality, 

Access, and Evaluation+") OR 
"access*"  

Search modes - 
Boolean/Phrase 

View Results (163,903) 
View Details 
Edit 

 
S10 (MH "Quality of Health Care+")  Search modes - 

Boolean/Phrase 
View Results (6,478,009) 
View Details 
Edit 

 
S9 (MH "Health Impact 

Assessment") OR (MH "Adverse 
Outcome Pathways")  

Search modes - 
Boolean/Phrase 

View Results (605) 
View Details 
Edit 

 
S8 S5 OR S6 OR S7  Search modes - 

Boolean/Phrase 
View Results (5,283,289) 
View Details 
Edit 
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S7 (MH "Geriatrics") OR (MH 

"Geriatric Assessment") OR 
"geriatric*"  

Search modes - 
Boolean/Phrase 

View Results (148,527) 
View Details 
Edit 

 
S6 (MH "Aged+") OR "aged" OR 

(MH "Health Services for the 
Aged") OR "older" OR "elder*" 
OR "ag$ng"  

Search modes - 
Boolean/Phrase 

View Results (9,566) 
View Details 
Edit 

 
S5 (MH "Frailty") OR "frail*"  Search modes - 

Boolean/Phrase 
View Results (24,778) 
View Details 
Edit 

 
S4 S1 OR S2 OR S3  Search modes - 

Boolean/Phrase 
View Results (1,958,162) 
View Details 
Edit 

 
S3 (MH "Emergency Treatment+") 

OR "emergency ADJ3 (medic* 
OR servic* OR ward* OR 
department OR room") OR (MH 
"Trauma Centers")  

Search modes - 
Boolean/Phrase 

View Results (122,114) 
View Details 
Edit 

 
S2 (MH "Multiple Trauma") OR 

"trauma*"  
Search modes - 
Boolean/Phrase 

View Results (447,905) 
View Details 
Edit 

 
S1 (MH "Wounds and Injuries+") OR 

"wound*" OR "injur*" OR 
"fracture*"  

Search modes - 
Boolean/Phrase 

View Results (163,050) 
View Details 
Ed 
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Searches conducted on databases at 5/5/19 and at 21/12/2020 (search terms unchanged; date 
limiters set to 2019-2020 or May 2019-December 2020, according to the conventions of each 
database) 
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ASSIA  

(MAINSUBJECT.EXACT.EXPLODE("Lesions") OR 
MAINSUBJECT.EXACT.EXPLODE("Injuries") OR MAINSUBJECT.EXACT("Prevalent fractures") 
OR MAINSUBJECT.EXACT("Fractures") OR MAINSUBJECT.EXACT("Fractured femurs") OR 
MAINSUBJECT.EXACT("Fractured hips") OR MAINSUBJECT.EXACT("Fractured") OR 
MAINSUBJECT.EXACT("Trauma surgery") OR MAINSUBJECT.EXACT("Traumatic brain injury") 
OR MAINSUBJECT.EXACT("Physical trauma") OR MAINSUBJECT.EXACT("Accident and 
emergency departments") OR injur* OR wound* OR fracture* OR trauma) AND 
(MAINSUBJECT.EXACT.EXPLODE("Frail") OR frail* OR older OR elder* OR 
MAINSUBJECT.EXACT("Geriatricians") OR MAINSUBJECT.EXACT("Geriatric assessment 
teams") OR MAINSUBJECT.EXACT.EXPLODE("Geriatric assessment") OR 
MAINSUBJECT.EXACT("Geriatric medicine") OR geriatric*) AND 
(MAINSUBJECT.EXACT("Quality of care") OR MAINSUBJECT.EXACT("Quality of service") OR 
MAINSUBJECT.EXACT("Quality adjusted life years") OR MAINSUBJECT.EXACT("Quality of 
life") OR MAINSUBJECT.EXACT.EXPLODE("Outcomes") OR outcome* OR 
MAINSUBJECT.EXACT.EXPLODE("Patient satisfaction") OR satisf* OR 
MAINSUBJECT.EXACT.EXPLODE("Efficiency") OR efficien* OR 
MAINSUBJECT.EXACT.EXPLODE("Clinical effectiveness") OR 
MAINSUBJECT.EXACT.EXPLODE("Cost effective analysis") OR 
MAINSUBJECT.EXACT.EXPLODE("Medical effectiveness research") OR 
MAINSUBJECT.EXACT.EXPLODE("Effectiveness") OR 
MAINSUBJECT.EXACT.EXPLODE("Cost effectiveness") OR effective* OR 
MAINSUBJECT.EXACT.EXPLODE("Accessibility") OR accessib* OR 
MAINSUBJECT.EXACT.EXPLODE("Evaluation") OR perception* OR "appropriate*" OR 
"perception*" OR "view*" OR "experience*" OR "rate*" OR "rating*" OR "audit*" OR "influence*" 
OR "review*" OR "performance*" OR "impact*" OR "productiv*" OR timeliness OR 
MAINSUBJECT.EXACT("Length of stay") OR (length of stay) OR 
MAINSUBJECT.EXACT.EXPLODE("Continuity") OR continuity OR 
MAINSUBJECT.EXACT.EXPLODE("Death") OR death* OR mortalit* OR 
MAINSUBJECT.EXACT("Morbidity") OR morbidit*) AND 
(MAINSUBJECT.EXACT.EXPLODE("Hospitalized") OR 
MAINSUBJECT.EXACT.EXPLODE("Hospitalization") OR hospitali?ation OR (secondary care) 
OR inpatient*) AND (MAINSUBJECT.EXACT.EXPLODE("Critical pathways") OR 
MAINSUBJECT.EXACT.EXPLODE("Integrated care pathways") OR 
MAINSUBJECT.EXACT.EXPLODE("Clinical pathways") OR pathway* OR 
MAINSUBJECT.EXACT.EXPLODE("Assessment") OR assess* OR 
MAINSUBJECT.EXACT.EXPLODE("Models") OR (patient care management) OR 
MAINSUBJECT.EXACT.EXPLODE("Screening") OR screening) NOT (psycholog* OR 
posttrauma* OR post-trauma* OR stress) AND pd(20190501-20201231)  

Limited by:  

Date: From 01 May 2019 to 31 December 2020  
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Cinahl Plus  

S3
5  

S4 AND S8 
AND S22 AND 
S26 AND S34   

Limiters - 
Published 
Date: 
20190501-
20201231  

Search 
modes - 
Boolean/Phr
ase  

View Results (301)  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - CINAHL Plus 

S3
4  

S27 OR S28 OR 
S29 OR S30 OR 
S31 OR S32 OR 
S33   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S3
3  

"pathway"   Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S3
2  

"assessment*" 
OR 
"screening*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S3
1  

(MH 
"Symptom 
Assessment")   

Search 
modes - 

Rerun  

View Details  
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Boolean/Phr
ase  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S3
0  

(MH "Needs 
Assessment")   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
9  

(MH "Episode 
of Care")   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
8  

(MH "Models, 
Organizational
")   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
7  

(MH "Patient 
Care 
Management"
) OR "patient 
ADJ3 care 
ADJ3 
management"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 
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S2
6  

S23 OR S24 OR 
S25   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
5  

(MH 
"Hospitalizatio
n")   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
4  

(MH 
"Inpatients") 
OR 
"inpatient*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
3  

(MH 
"Secondary 
Care") OR 
"secondary 
ADJ3 care"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
2  

S9 OR S10 OR 
S11 OR S12 OR 
S13 OR S14 OR 
S15 OR S16 OR 
S17 OR S18 OR 

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  
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S19 OR S20 OR 
S21   

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
1  

(MH 
"Epidemiology
") OR 
"morbidit*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2
0  

(MH "Death") 
or "death*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
9  

(MH 
"Mortality") 
OR 
"mortalit*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
8  

(MH 
"Continuity of 
Patient Care") 
OR 
"continuity"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
7  

(MH "Length 
of Stay") OR 

Search 
modes - 

Rerun  
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"length ADJ3 
stay"   

Boolean/Phr
ase  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
6  

(MH 
"Economics+") 
OR 
"economic*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
5  

(MH 
"Personhood") 
OR "dignity"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
4  

(MH "Patient 
Satisfaction") 
OR "satisf*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
3  

(MH 
"Efficiency") 
OR 
"efficienc*" 
OR 
"timeliness"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 
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S1
2  

(MH 
"Evaluation 
Studies as 
Topic+") OR 
"appropriate*
" OR "effect*" 
OR 
"perception*" 
OR "view*" 
OR 
"experience*" 
OR "rate*" OR 
"rating*" OR 
"audit*" OR 
"influence*" 
OR "review*" 
OR 
"outcome*" 
OR 
""performanc
e*" OR 
"qualit*" OR 
""impact*" OR 
"productiv*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
1  

(MH "Health 
Care Quality, 
Access, and 
Evaluation+") 
OR "access*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1
0  

(MH "Quality 
of Health 
Care+")   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-066329:e066329. 13 2023;BMJ Open, et al. Halter M



S9  (MH "Health 
Impact 
Assessment") 
OR (MH 
"Adverse 
Outcome 
Pathways")   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S8  S5 OR S6 OR 
S7   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S7  (MH 
"Geriatrics") 
OR (MH 
"Geriatric 
Assessment") 
OR 
"geriatric*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S6  (MH "Aged+") 
OR "aged" OR 
(MH "Health 
Services for 
the Aged") OR 
"older" OR 
"elder*" OR 
"ag$ng"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S5  (MH "Frailty") 
OR "frail*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  
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Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S4  S1 OR S2 OR 
S3   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S3  (MH 
"Emergency 
Treatment+") 
OR 
"emergency 
ADJ3 (medic* 
OR servic* OR 
ward* OR 
department 
OR room") OR 
(MH "Trauma 
Centers")   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S2  (MH "Multiple 
Trauma") OR 
"trauma*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit  

Interface - EBSCOhost Research Databases 
Search Screen - Advanced Search 
Database - MEDLINE 

S1  (MH "Wounds 
and Injuries+") 
OR "wound*" 
OR "injur*" OR 
"fracture*"   

Search 
modes - 
Boolean/Phr
ase  

Rerun  

View Details  

Edit 
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COCHRANE  
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ECONLIT  

Search History  

#  Query  Limiters/Expanders  Last Run Via  Results  Action  

S1  ( injury OR injuries 
OR accident* OR 
trauma OR fracture* 
OR emergency ) 
AND ( frailty OR frail 
OR older OR ag$ng 
OR elder* )  

Limiters - Published 
Date: 20190501-
20201231  
Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - EconLit  

49  Edit  

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-066329:e066329. 13 2023;BMJ Open, et al. Halter M



EMBASE  

 
# 

▲ 

Searches Results 

 1 exp injuries/ or exp head injuries/ or exp spinal cord injuries/ or exp wounds/  27342  

 2 exp emergency treatment/  0  

 3 fracture.mp.  2591  

 4 injur*.mp.  96106  

 5 

exp geriatric patients/ or exp geriatrics/ or exp "aged (attitudes toward)"/ or exp aging/ or exp 

geriatric assessment/ or exp geriatric psychiatry/ or exp geriatric psychotherapy/ or exp 

gerontology/ or exp geropsychology/ or exp physiological aging/  

104790  

 6 impairment.mp.  125125  

 7 exp frail elderly/ or exp aged/ or exp frailty/  2557  

 8 geriatric.mp. or exp geriatrics/  39668  

 9 elderly care/ or aging/ or elder*.mp.  120086  

 10 
exp treatment outcome/ or exp clinical outcome/ or exp critical care outcome/ or exp outcome 

assessment/ or exp outcomes research/ or exp patient-reported outcome/  
124553  

 11 exp patient satisfaction/  5665  

 12 "quality of life"/  41721  

 13 exp health care economics/ or exp "costs and cost analysis"/ or exp health care costs/  43472  

 14 exp health care utilization/  16172  

 15 exp "quality of services"/ or exp "quality of care"/  19755  

 16 
evaluation/ or exp clinical audits/ or exp program evaluation/ or exp treatment effectiveness 

evaluation/ or exp measurement/  
491192  

 17 timeliness.mp.  1129  
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 18 appropriateness.mp.  9930  

 19 length of stay.mp. or exp Treatment Duration/  16724  

 20 "length of stay"/  4069  

 21 continuity.mp.  17560  

 22 mortality.mp. or exp "Death and Dying"/  64848  

 23 morbidity.mp. or exp MORBIDITY/  27803  

 24 exp hospitalization/  23156  

 25 hospitalisation.mp.  1840  

 26 exp hospital admission/  5421  

 27 hospital discharge/  2342  

 28 inpatient.mp. or exp hospital patient/  31496  

 29 
exp treatment planning/ or exp case management/ or exp needs assessment/ or exp 

treatment guidelines/  
23298  

 30 exp clinical pathway/  0  

 31 pathway.mp.  41878  

 32 
exp best practices/ or exp evidence based practice/ or exp professional standards/ or exp 

"quality of services"/  
38354  

 33 guideline.mp. or practice guideline/  6511  

 34 exp screening/  32500  

 35 1 or 2 or 3 or 4  99326  

 36 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23  791866  

 37 5 or 6 or 7 or 8 or 9  262996  

 38 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23  791866  
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 39 24 or 25 or 26 or 27 or 28  50385  

 40 29 or 30 or 31 or 32 or 33 or 34  137463  

 41 35 and 37  11079  

 42 36 and 41  2959  

 43 39 and 42  214  

 44 40 and 43  13  

 45 44 and 1999:2019.(sa_year).  13  

 46 exp injuries/ or exp head injuries/ or exp spinal cord injuries/ or exp wounds/  27342  

 47 exp emergency treatment/  0  

 48 fracture.mp.  2591  

 49 injur*.mp.  96106  

 50 

exp geriatric patients/ or exp geriatrics/ or exp "aged (attitudes toward)"/ or exp aging/ or exp 

geriatric assessment/ or exp geriatric psychiatry/ or exp geriatric psychotherapy/ or exp 

gerontology/ or exp geropsychology/ or exp physiological aging/  

104790  

 51 impairment.mp.  125125  

 52 exp frail elderly/ or exp aged/ or exp frailty/  2557  

 53 geriatric.mp. or exp geriatrics/  39668  

 54 older.mp.  162314  

 55 elderly care/ or aging/ or elder*.mp.  120086  

 56 

exp treatment outcome/ or exp clinical outcome/ or exp critical care outcome/ or exp outcome 

assessment/ or exp outcomes research/ or exp patient-reported outcome/ or exp treatment 

failure/  

124553  

 57 exp patient satisfaction/  5665  

 58 "quality of life"/  41721  
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 59 

exp health care economics/ or exp "costs and cost analysis"/ or exp health care 

administration/ or exp health care costs/ or exp health care delivery/ or exp health care 

services/  

232733  

 60 exp health care utilization/  16172  

 61 exp "quality of services"/ or exp "quality of care"/  19755  

 62 
evaluation/ or exp clinical audits/ or exp program evaluation/ or exp treatment effectiveness 

evaluation/ or exp measurement/  
491192  

 63 timeliness.mp.  1129  

 64 appropriateness.mp.  9930  

 65 length of stay.mp. or exp Treatment Duration/  16724  

 66 "length of stay"/  4069  

 67 continuity.mp.  17560  

 68 mortality.mp. or exp "Death and Dying"/  64848  

 69 morbidity.mp. or exp MORBIDITY/  27803  

 70 exp hospitalization/  23156  

 71 hospitalisation.mp.  1840  

 72 exp hospital admission/  5421  

 73 hospital discharge/  2342  

 74 inpatient.mp. or exp hospital patient/  31496  

 75 
exp treatment planning/ or exp case management/ or exp disease management/ or exp needs 

assessment/ or exp treatment guidelines/  
29945  

 76 exp clinical pathway/  0  

 77 pathway.mp.  41878  
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 78 
exp best practices/ or exp evidence based practice/ or exp professional standards/ or exp 

"quality of services"/  
38354  

 79 guideline.mp. or practice guideline/  6511  

 80 exp screening/  32500  

 81 46 or 47 or 48 or 49  99326  

 82 50 or 51 or 52 or 53 or 54 or 55  351315  

 83 56 or 57 or 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69  907452  

 84 70 or 71 or 72 or 73 or 74  50385  

 85 75 or 76 or 77 or 78 or 79 or 80  143732  

 86 81 and 82 and 83 and 84 and 85  25  

 87 86 and 2019:2020.(sa_year).  1  

Save Remove
Combine with: 

AND OR
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Medline  

#  Query  Limiters/Expanders  Last Run Via  Results  Action  

S35  S4 AND S8 AND S22 
AND S26 AND S34  

Limiters - Published 
Date: 20190501-
20201231  
Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

462  Edit 
S35 

S34  S27 OR S28 OR S29 
OR S30 OR S31 OR 
S32 OR S33  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S34 

S33  "pathway"  Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S33 

S32  "assessment*" OR 
"screening*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S32 

S31  (MH "Symptom 
Assessment")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S31 

S30  (MH "Needs 
Assessment")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S30 
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S29  (MH "Episode of 
Care")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S29 

S28  (MH "Models, 
Organizational")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S28 

S27  (MH "Patient Care 
Management") OR 
"patient ADJ3 care 
ADJ3 management"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S27 

S26  S23 OR S24 OR S25  Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S26 

S25  (MH 
"Hospitalization")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S25 

S24  (MH "Inpatients") 
OR "inpatient*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S24 

S23  (MH "Secondary 
Care") OR 
"secondary ADJ3 
care"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S23 
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S22  S9 OR S10 OR S11 
OR S12 OR S13 OR 
S14 OR S15 OR S16 
OR S17 OR S18 OR 
S19 OR S20 OR S21  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S22 

S21  (MH 
"Epidemiology") OR 
"morbidit*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S21 

S20  (MH "Death") or 
"death*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S20 

S19  (MH "Mortality") 
OR "mortalit*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S19 

S18  (MH "Continuity of 
Patient Care") OR 
"continuity"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S18 

S17  (MH "Length of 
Stay") OR "length 
ADJ3 stay"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S17 

S16  (MH "Economics+") 
OR "economic*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S16 
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S15  (MH "Personhood") 
OR "dignity"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S15 

S14  (MH "Patient 
Satisfaction") OR 
"satisf*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S14 

S13  (MH "Efficiency") 
OR "efficienc*" OR 
"timeliness"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S13 

S12  (MH "Evaluation 
Studies as Topic+") 
OR "appropriate*" 
OR "effect*" OR 
"perception*" OR 
"view*" OR 
"experience*" OR 
"rate*" OR 
"rating*" OR 
"audit*" OR 
"influence*" OR 
"review*" OR 
"outcome*" OR 
""performance*" 
OR "qualit*" OR 
""impact*" OR 
"productiv*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S12 

S11  (MH "Health Care 
Quality, Access, and 
Evaluation+") OR 
"access*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S11 
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S10  (MH "Quality of 
Health Care+")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S10 

S9  (MH "Health Impact 
Assessment") OR 
(MH "Adverse 
Outcome 
Pathways")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S9 

S8  S5 OR S6 OR S7  Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S8 

S7  (MH "Geriatrics") 
OR (MH "Geriatric 
Assessment") OR 
"geriatric*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S7 

S6  (MH "Aged+") OR 
"aged" OR (MH 
"Health Services for 
the Aged") OR 
"older" OR "elder*" 
OR "ag$ng"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S6 

S5  (MH "Frailty") OR 
"frail*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S5 

S4  S1 OR S2 OR S3  Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 

Display  Edit 
S4 
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Advanced Search  
Database - MEDLINE  

S3  (MH "Emergency 
Treatment+") OR 
"emergency ADJ3 
(medic* OR servic* 
OR ward* OR 
department OR 
room") OR (MH 
"Trauma Centers")  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S3 

S2  (MH "Multiple 
Trauma") OR 
"trauma*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S2 

S1  (MH "Wounds and 
Injuries+") OR 
"wound*" OR 
"injur*" OR 
"fracture*"  

Search modes - 
Boolean/Phrase  

Interface - EBSCOhost 
Research Databases  
Search Screen - 
Advanced Search  
Database - MEDLINE  

Display  Edit 
S1 

 

Save
  

Cancel
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PsycInfo  

 
# 

▲ 

Searches Results Type 

 1 exp injuries/ or exp head injuries/ or exp spinal cord injuries/ or exp wounds/  27342  Advanced 

 2 exp emergency treatment/  0  Advanced 

 3 fracture.mp.  2591  Advanced 

 4 injur*.mp.  96106  Advanced 

 5 

exp geriatric patients/ or exp geriatrics/ or exp "aged (attitudes toward)"/ or exp 

aging/ or exp geriatric assessment/ or exp geriatric psychiatry/ or exp geriatric 

psychotherapy/ or exp gerontology/ or exp geropsychology/ or exp physiological 

aging/  

104790  Advanced 

 6 impairment.mp.  125125  Advanced 

 7 exp frail elderly/ or exp aged/ or exp frailty/  2557  Advanced 

 8 geriatric.mp. or exp geriatrics/  39668  Advanced 

 9 elderly care/ or aging/ or elder*.mp.  120086  Advanced 

 10 

exp treatment outcome/ or exp clinical outcome/ or exp critical care outcome/ or 

exp outcome assessment/ or exp outcomes research/ or exp patient-reported 

outcome/  

124553  Advanced 

 11 exp patient satisfaction/  5665  Advanced 

 12 "quality of life"/  41721  Advanced 

 13 
exp health care economics/ or exp "costs and cost analysis"/ or exp health care 

costs/  
43472  Advanced 

 14 exp health care utilization/  16172  Advanced 

 15 exp "quality of services"/ or exp "quality of care"/  19755  Advanced 

 16 
evaluation/ or exp clinical audits/ or exp program evaluation/ or exp treatment 

effectiveness evaluation/ or exp measurement/  
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 17 timeliness.mp.  1129  Advanced 

 18 appropriateness.mp.  9930  Advanced 

 19 length of stay.mp. or exp Treatment Duration/  16724  Advanced 

 20 "length of stay"/  4069  Advanced 

 21 continuity.mp.  17560  Advanced 

 22 mortality.mp. or exp "Death and Dying"/  64848  Advanced 

 23 morbidity.mp. or exp MORBIDITY/  27803  Advanced 

 24 exp hospitalization/  23156  Advanced 

 25 hospitalisation.mp.  1840  Advanced 

 26 exp hospital admission/  5421  Advanced 

 27 hospital discharge/  2342  Advanced 

 28 inpatient.mp. or exp hospital patient/  31496  Advanced 

 29 
exp treatment planning/ or exp case management/ or exp needs assessment/ or 

exp treatment guidelines/  
23298  Advanced 

 30 exp clinical pathway/  0  Advanced 

 31 pathway.mp.  41878  Advanced 

 32 
exp best practices/ or exp evidence based practice/ or exp professional standards/ 

or exp "quality of services"/  
38354  Advanced 

 33 guideline.mp. or practice guideline/  6511  Advanced 

 34 exp screening/  32500  Advanced 

 35 1 or 2 or 3 or 4  99326  Advanced 

 36 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23  791866  Advanced 

 37 5 or 6 or 7 or 8 or 9  262996  Advanced 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-066329:e066329. 13 2023;BMJ Open, et al. Halter M



 38 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23  791866  Advanced 

 39 24 or 25 or 26 or 27 or 28  50385  Advanced 

 40 29 or 30 or 31 or 32 or 33 or 34  137463  Advanced 

 41 35 and 37  11079  Advanced 

 42 36 and 41  2959  Advanced 

 43 39 and 42  214  Advanced 

 44 40 and 43  13  Advanced 

 45 44 and 1999:2019.(sa_year).  13  Advanced 
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SCOPUS 

( TITLE-ABS-KEY ( trauma  OR  injury  OR  accident )  AND  TITLE-ABS-
KEY ( frail  OR  older  OR  elder )  AND  TITLE-ABS-
KEY ( hospitali?ation  OR  "secondary care"  OR  inpatient )  AND  TITLE-
ABS-
KEY ( outcome*  OR  effect*  OR  access*  OR  impact  OR  productiv*  OR 
 satisf*  OR  efficienc*  OR  "quality of life"  OR  economic  OR  "length of 
stay"  OR  mortality  OR  death  OR  morbidity )  AND  TITLE-ABS-
KEY ( pathway  OR  assessment  OR  screening  OR  "care 
plan"  OR  "organisation of care" )  AND NOT  TITLE-ABS-KEY ( "post 
traumatic"  OR  stress  OR  psychol* ) )  AND  PUBYEAR  >  2018  AND  P
UBYEAR  <  2021  
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duplicate 

Maxwell CA. Trauma in the geriatric population. Crit Care Nurs Clin North Am. 2015 
Jun;27(2):183-97. doi: 10.1016/j.cnc.2015.02.006. Epub 2015 Mar 20. PMID: 25981722. 

duplicate 

Gronewold J, Dahlmann C, Jäger M, Hermann DM. Identification of hospitalized elderly 
patients at risk for adverse in-hospital outcomes in a university orthopedics and trauma 
surgery environment. PLoS One. 2017 Nov 10;12(11):e0187801. doi: 
10.1371/journal.pone.0187801. PMID: 29125861; PMCID: PMC5695284. 
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Care Unit: Results of a Quality Improvement Project. J Palliat Med. 2017 Feb;20(2):193-
196. doi: 10.1089/jpm.2016.0244. Epub 2016 Dec 19. PMID: 27992236. 

duplicate 

Wiles LL, Day MD. Delta Alert: Expanding Gerotrauma Criteria to Improve Patient 
Outcomes: A 2-Year Study. J Trauma Nurs. 2018 May/Jun;25(3):159-164. doi: 
10.1097/JTN.0000000000000371. PMID: 29742626. 
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Devore S, Parli SE, Oyler DR, Bernard A. Comprehensive Geriatric Assessment for 
Trauma: Operationalizing the Trauma Quality Improvement Program Directive. J Trauma 
Nurs. 2016 Nov/Dec;23(6):337-342. doi: 10.1097/JTN.0000000000000244. PMID: 
27828887. 
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Ong T, Sahota O, Gladman JRF. 91 Is there a role for an orthogeriatric model of care in the 
management of vertebral fragility fractures in hospital Age and Ageing, Volume 48, Issue 
Supplement_1, February 2019, Pages i24–i25, https://doi.org/10.1093/ageing/afy200.08 

Exc_abstract only 

Deschodt M. Van Grootven B. Flamaing J. Milisen K. Systematic Review of the Effect of 
Ward-Based Ortho-Geriatric Co-Management on Functional Status, Length of Stay, 
Readmissions and Costs. Vol. 64, Wiley, 2016. 

Exc_abstract only 

Viera-Ortiz L, Munet MD, Nieves-Plaza CBS, Mariely, MS.  Palliative Care Consultation 
and EOL Care In Trauma Patients: A Descriptive Study (GP798)Journal of Pain and 
Symptom Management; 2020, 60:303. 

Exc_abstract only 

Walsh C, McCullagh R, O'Connor K, Higgans A, O’Callaghan D, Timmons S. 234 An 
Evaluation of Two Frailty Intervention Therapy Team’s (FITT) in the Emergency 
Department Pilot Services, Age and Ageing, Volume 48, Issue Supplement_3, September 
2019, Pages iii17–iii65, https://doi.org/10.1093/ageing/afz103.141 

Exc_abstract only 

Bourke R, Rice C, McMahon G, Cunningham C, Kenny R-A, Briggs R. 304 ED-FASU: A 
Novel ‘Front Door’ Multidisciplinary Service Assessing Patients with Falls and Syncope in 
the Emergency Department, Age and Ageing, Volume 48, Issue Supplement_3, September 
2019, Pages iii17–iii65, https://doi.org/10.1093/ageing/afz103.195 
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O'Caoimh R. 296 Risk-prediction in the Emergency Department: Comparing the Accuracy 
of Short Frailty Screens to Identify Adverse Healthcare Outcomes among Older Adults, 
Age and Ageing, Volume 48, Issue Supplement_3, September 2019, Pages iii17–iii65, 
https://doi.org/10.1093/ageing/afz103.188 

Exc_abstract only 

Fitzpatrick D, Heywood S, O'Mahony C, Gallagher P. 238 Bridging the Gap: Expanding 
and Improving the Role of the Integrated Care Team in a Level 4 Hospital, Age and 
Ageing, Volume 48, Issue Supplement_3, September 2019, Pages iii17–iii65, 
https://doi.org/10.1093/ageing/afz103.142 

Exc_abstract only 

Adedokun C, McNamara R, O’Herlihy N. 152 Implementation of Older Persons Rapid 
Assessment Hub (OPRAH) in the Emergency Department (ED), Age and Ageing, Volume 
48, Issue Supplement_3, September 2019, Pages iii17–iii65, 
https://doi.org/10.1093/ageing/afz103.89 

Exc_abstract only 

Tulsi D, Pillay L, Ogunjembola I, Farelly A, McGlynn J, Doherty J, Donnelly T. 78 
Comparing the Management of Frailty between a Rapid Access Frailty Team and General 
Medical Teams at a Level Three Hospital, Age and Ageing, Volume 48, Issue 
Supplement_3, September 2019, Pages iii17–iii65, https://doi.org/10.1093/ageing/afz103.43 

Exc_abstract only 

Lawrence, K. Creating an innovative approach: Transforming expectations for the timing of 
Goals of Care conversations in trauma intensive care units. Canadian Association of Critical 
Care Nurses' Dynamics of Critical Care Conference 2019, September 16-18, 2019, Halifax, 
Nova Scotia. Canadian Journal of Critical Care  Nursing 2020 xxxxxx 

Exc_abstract only 

Mahmood R, Negasan C, Manzoor A, Enwere P, Arnada-Martinez A, Walters H, Yeong K, 
Lisk R. 33 Improving Mortality with An Integrated Model of Care for Cervical Spine 
Fracture in Patients Over 75 Years Old, Age and Ageing, Volume 49, Issue Supplement_1, 
February 2020, Pages i1–i8, https://doi.org/10.1093/ageing/afz183.33 

Exc_abstract only 

Meagher AD, Lin A, Mandell SP, Bulger E, Newgard C. A Comparison of Scoring Systems 
for Predicting Short- and Long-term Survival After Trauma in Older Adults. Acad Emerg 
Med. 2019 Jun;26(6):621-630. doi: 10.1111/acem.13727. Epub 2019 Apr 3. PMID: 
30884022. 
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validity or 
reliability of an 
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only 

Morris RS, Milia D, Glover J, Napolitano LM, Chen B, Lindemann E, Hemmila MR, Stein 
D, Kummerfeld E, Chipman J, Tignanelli CJ. Predictors of elderly mortality after trauma: A 
novel outcome score. J Trauma Acute Care Surg. 2020 Mar;88(3):416-424. doi: 
10.1097/TA.0000000000002569. PMID: 31895331. 
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validity or 
reliability of an 
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only 

Mudge AM, McRae P, Hubbard RE, Peel NM, Lim WK, Barnett AG, Inouye SK. Hospital-
Associated Complications of Older People: A Proposed Multicomponent Outcome for 
Acute Care. J Am Geriatr Soc. 2019 Feb;67(2):352-356. doi: 10.1111/jgs.15662. Epub 2018 
Nov 13. PMID: 30423197; PMCID: PMC6367036. 
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Osterhoff G, Noser J, Held U, Werner CML, Pape HC, Dietrich M. Early Operative Versus 
Nonoperative Treatment of Fragility Fractures of the Pelvis: A Propensity-Matched 
Multicenter Study. J Orthop Trauma. 2019 Nov;33(11):e410-e415. doi: 
10.1097/BOT.0000000000001584. PMID: 31633644. 
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Joseph B, Pandit V, Rhee P, et al. Predicting hospital discharge disposition in geriatric 
trauma patients: is frailty the answer? J Trauma Acute Care Surg. 2014;76:196e200. 
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Physician consultation, multidisciplinary care, and 1-year mortality in Medicare recipients 
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Oct;58(10):1835-42. doi: 10.1111/j.1532-5415.2010.03087.x. PMID: 20929461. 
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Chong C, Christou J, Fitzpatrick K, Wee R, Lim WK. Description of an orthopedic-
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Jun;8(2):86-92. doi: 10.1111/j.1447-0594.2008.00453.x. PMID: 18713160. 
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Cameron I, Crotty M, Currie C, Finnegan T, Gillespie L, Gillespie W, Handoll H, Kurrle S, 
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BMC Geriatr. 2016;16:49. 

EXC_hip fracture 
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Cavalcante Guedes, Maria Vilani; Célia de Freitas, Maria. Clinical conditions of elderly 
who are ictims of muscle-skeletal trauma. Ciência Cuidado e Saúde; 2017, 15:530 
DOI:10.4025/cienccuidsaude.v15i3.28482 

EXC_Incidemce 
of rosk 

Konda SR, Lott A, Saleh H, Gales J, Egol KA. Use of the STTGMA Tool to Risk Stratify 
1-Year Functional Outcomes and Mortality in Geriatric Trauma Patients. J Orthop Trauma. 
2018 Sep;32(9):461-466. doi: 10.1097/BOT.0000000000001242. PMID: 29905625. 
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Kaplan SJ, Pham TN, Arbabi S, Gross JA, Damodarasamy M, Bentov I, Taitsman LA, 
Mitchell SH, Reed MJ. Association of Radiologic Indicators of Frailty With 1-Year 
Mortality in Older Trauma Patients: Opportunistic Screening for Sarcopenia and 
Osteopenia. JAMA Surg. 2017 Feb 15;152(2):e164604. doi: 10.1001/jamasurg.2016.4604. 
Epub 2017 Feb 15. PMID: 28030710. 

Exc_incidence of 
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Rege RM, Runner RP, Staley CA, Vu CCL, Arora SS, Schenker ML. Frailty predicts 
mortality and complications in chronologically young patients with traumatic orthopaedic 
injuries. Injury. 2018 Dec;49(12):2234-2238. doi: 10.1016/j.injury.2018.08.017. Epub 2018 
Aug 22. PMID: 30274754. 

Exc_incidence of 
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Kirkman MA, Jenks T, Bouamra O, Edwards A, Yates D, Wilson MH. Increased mortality 
associated with cerebral contusions following trauma in the elderly: bad patients or bad 
management? J Neurotrauma. 2013 Aug 15;30(16):1385-90. doi: 10.1089/neu.2013.2881. 
Epub 2013 Jul 17. PMID: 23441674. 

Exc_incidence of 
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surgery environment. PLoS One. 2017 Nov 10;12(11):e0187801. doi: 
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Jankowski K, Bryden DC. Using a CriSTAL scoring system to identify pre-morbid 
conditions associated with a poor outcome after admission to intensive care in people 70 
years or older. J Intensive Care Soc. 2019 Aug;20(3):231-236. doi: 
10.1177/1751143718804678. Epub 2018 Oct 9. PMID: 31447916; PMCID: PMC6693104. 
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EXC_incidence of 
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Mar;82(3):575-581. doi: 10.1097/TA.0000000000001329. PMID: 28225741. 

Exc_incidence or 
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injury following a same level fall: a retrospective analysis. Int Emerg Nurs. 2015 
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Curtis E, Romanowski K, Sen S, Hill A, Cocanour C. Frailty score on admission predicts 
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Exc_no empirical 
findings 

Sadarangani T, Squires A. Frailty as a predictive factor in geriatric trauma patient 
outcomes. Journal of Clinical Outcomes Management. 2014 Sep 1;21(9):396-397. 
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EXC_no 
intervention 

Jacobs DG, Plaisier BR, Barie PS, et al. Practice management guidelines for geriatric 
trauma: the EAST Practice Management Guidelines Work Group. J Trauma 2003;54:391-
416. 
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Exc_not major 
trauma  

Calsolaro V, Antognoli R, Pasqualetti G, Okoye C, Aquilini F, Cristofano M, Briani S, 
Monzani F. 30-Day Potentially Preventable Hospital Readmissions In Older Patients: 
Clinical Phenotype And Health Care Related Risk Factors. Clin Interv Aging. 2019 Nov 
5;14:1851-1858. doi: 10.2147/CIA.S208572. PMID: 31806943; PMCID: PMC6842315. 

Exc_not major 
trauma  

Lockhart C.  Implementation of an evidence based geriatric guideline on a military trauma 
ICU. Report Uniformed Services University. 
https://ntrl.ntis.gov/NTRL/dashboard/searchResults/titleDetail/PB2017102330.xhtml 
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Characteristics of the included studies 

First author, 
year 

Population 
grouping 

Aim(s) Study design 
and methods 

Study setting 
(country, 
section of 
acute care 
[e.g. ED]) 

Intervention / 
model of care/ 
pathway 

Comparison Participants 
(population and 
sample, including 
numbers) 

Injury Severity 
Score (ISS) 

Outcome 
measures 
collected 

1. FRAILTY PATHWAYS n=1 study 
 

Bryant, 
2019[34] 

Moderate 
trauma 
patients with 
frailty 

To determine if an 
interdisciplinary 
care pathway for 
frail geriatric 
trauma patients 
improved in-
hospital mortality, 
complications, 
and 30-day 
readmissions.  

Retrospective 
cohort study 

USA, urban 
level 1 trauma 
centre 

Frailty 
Identification 
and Care 
Pathway 
including (1) 
education, (2) 
frailty screening 
(3) early 
initiation of 
geriatric-
focused care 
processes 

Pre-
implementatio
n (April 2015 
to March 
2016), and 
one year post- 
(October 2016 
to September 
2017) 
implementatio
n 

n=269 trauma 
patients aged 65+; 
pre-
implementation 
n= 125 pre-frail 
or frail patients, 
post-
implementation 
n=190 screened 
as frail.  

 

Mean (SD) ISS pre- 
11.46 (5.96), post 
11.78 (6.18) 

Delirium; major 
complications; 
in-hospital 
mortality; 30-
day readmission 

2. GERIATRIC TRAUMA CONSULTATION ALONE IN OLDER PEOPLE n=7 studies 
 

Fallon, 
2006[48] 

Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To evaluate the 
impact of a 
Geriatric Trauma 
Consultation 
Service 

Retrospective 
cohort study, 
using 
prospectively 
collected 
medical record 
and trauma 
registry data 

USA, level I 
trauma 
centre 

Mandatory 
geriatric consult 
(assessment and 
advise on 
treatment and 
management) at 
ICU stage of care, 
provided by a 
geriatric trauma 
team (GTT) 
composed of 
geriatricians and 
an advance 
practice nurse 
(APN)  

=SEEN group, 
2004 onwards 

Not seen by the 
geriatric 
consult service 
= UNSEEN 
group, 2004 
onwards  

n=285 trauma 
admissions age 65 
and older; n=114 
(40%) seen by the 
GTT, 

ISS median 9.8; 
n=171 unseen, 
ISS median 9.1 

Physician 
adherence to the 
consultation 
team’s 
recommendations; 
Overall length of 
stay (LOS) and 
LOS on ICU; 
discharge 
disposition; types 
of issues 
addressed by GTT 
recommendations; 
mortality and 
cause of death 
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Lenartowicz, 
2012[40] 

Major 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To describe and 
evaluate an 
inpatient geriatric 
trauma 
consultation 
service (GTCS) 

Before and after 
case series 
comparison on 
clinical 
outcomes pre 
and post 
implementation 
of GTCS 

Canada; 
Level I 
trauma 
centre 

Patients referred 
to a Geriatric 
Trauma 
Consultation 
Service (GTCS) : 
advanced practice 
nurse specialist in 
geriatrics and  a 
geriatrician 
undertaking a 
comprehensive 
geriatric 
assessment within 
72h of admission  

Pre-GTCS 
(March 2005-
August 2007) 
and post-GTCS 
(September 
2007-March 
2010) 

n=238 pre-GTCS 
and n=248 post-
GTCS patients ≥ 
60 years 
(excluding 
patients who died 
on arrival and 
within ED). 

 Mean ISS 22 pre-
GTCS and 24.7 
post-GTCS  

Rate of geriatric 
consultation; 
recommendation 
adherence rate; 
geriatric-specific 
in hospital 
complications; 
trauma quality 
indicators; sub-
speciality 
consultation 
requests; length of 
stay; mortality; 
discharges to long 
term care 

Min, 2015[38] Major 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To evaluate 
degree of quality 
improvement in 
geriatric care of 
older patients with 
acute trauma in 
hospital impacted 
by a geriatric 
consultation 
intervention 

“Pre-post” 
observational 
study, using 
intention to treat, 
medical record 
review 

USA, level 
1 academic 
trauma 
centre 

Geriatric faculty 
and a rotating 
geriatric medicine 
fellow, with a 
typical practice of 
daily visits until 
resolution of 
geriatric medical 
and disposition 
issues for all 
trauma patients 
aged 65 years and 
older requiring 
hospital 
admission. From 
December 2007 

The medical 
centre’s usual 
care, which 
included the 
option of 
requesting a 
general medical 
or geriatric 
consultation, 
admitted 
between 
December 2006 
and November 
2007 

n=147 patients 
age 65 years or 
older admitted to 
the trauma 
service, with 
length of stay >24 
hours: n=71 in the 
control group, 
(retrospectively 
identified) and 
n=76 in the 
intervention 
group, 
(prospectively 
identified), 
sequentially 
admitted patients, 

Control group 
mean (SD) ISS 
14.3 (9.28); 
intervention 
groups mean (SD) 
ISS 15.3 (9.98). 

Quality of Care 
(QOC) score 
(aggregated from 
33 Assessing the 
Care of 
Vulnerable Elders 
'ACOVE-3' 
quality indicators 

categorised by 
subtype: geriatric 
condition-based 
care versus non-
geriatric care, 
delirium care (vs 
all other care), and 
care to promote 
mobility (vs all 
other care) 

Olufajo, 
2016[52] 

Major 
trauma 
patients 
described as 

To evaluate the 
implementation of 
mandatory 
geriatric consults 
for all trauma 

Prospective and 
retrospective 
observational 
study, using 
chart review 

USA, level 
1 trauma 
centre  

Geriatric consult 
protocol (October 
2013 through 
September 2014).  
delivered by a  
geriatrician within 

Trauma 
patients 
admitted before 
activation of 
the protocol 
(June 2011 

n=406 patients; 
n=215 in the pre-
intervention group 
and n=191 in the 

Mean [SD] Injury 
Severity Score 
was similar in 
both groups 

In-hospital 
mortality, 30-day 
mortality (within 
30 days of 
discharge), ICU 
readmission 
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‘older’ or 
‘geriatric’ 

patients 70 years 
or older. 

24 hours of 
admission 
(weekdays) or at 
the beginning of 
the next week 
following 
weekend 
admission for all 
trauma patients 
aged 70 years and 
older identified 
prospectively  

through June 
2012) who 
would have 
been eligible 
for geriatric 
consults 

post-intervention 
group. 

(14.29 [7.6] vs 
13.56 [8.7]). 

(within the 
incident 
hospitalisation), 
30-day 
readmission 
(within 30 days of 
hospital 
discharge), and 
hospital length of 
stay. 

Southerland 
2017[53] 

Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To examine the 
effectiveness of 
implementing a 
geriatric 
consultation 
model of care, 
called the 
GeriTrauma 
collaboration 

Retrospective 
chart review, 
using the 
institutional 
Trauma 
databank and 
electronic 
medical record 
system 

USA, level 
1 trauma 
centre 

Trauma physician 
and care 
providers’ 
education; 
geriatric 
consultation 
triggers; geriatric 
consultation 
usually within 24 
hours of 
admission, with 
follow-up until 
resolution or 
discharge. 

Implemented in 
July 2014.  Pre-
implementation 
period July 2013 
to December 
2013. 

Post-
implementation 
period July 
2014 to 
December 2014 

n=245 of 391 
charts included for 
adults 65+ years 
old admitted to 
the trauma service 
with inpatient stay 
>24 hours); n=48 
pre-
implementation 
and n=197 post 
implementation. 

 

Mean [SD] ISS 
9.5 [8.1]; geri 
trauma 8.7 [1.7], 
trauma 10.1 [9.7], 
p 0.83. 

Consultation rates; 
ICU length of 
stay; initial 
documentation; 
proportion of 
accomplished 
TQIP Geriatric 
Trauma quality 
indicators; 
discharge quality 
indicators – length 
of stay, inpatient 
survival, discharge 
to higher care 
need environment; 
90-day hospital 
readmissions 

Wong, 
2017[42] 

Major 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To describe the 
sustainability and 
process 
improvements of 
an inpatient 
geriatric trauma 
consultation 
service 

Prospective 
cohort  using 
medical record 
and trauma 
registry review 
of 
implementation 
and 

Canada; 
level 1 
trauma 
centre 

Sustainability 
interventions 
based on 
workflow 
assessment, staff 
interviews and 
survey to identify 
gaps in the 
geriatric trauma 
consultation 

Implementation 
(pre- 
sustainability 
interventions)  
phase; Sept 
2007 - Mar 
2010 

Patients aged 65 
years and older 
admitted to the 
trauma service 
(not dead on 
arrival or died in 
the ED): 
Implementation 
phase n=246 
patients; 

Implementation 
phase mean (SD) 
ISS 24.7 (14.1) 
and Sustainability 
phase mean (SD) 
ISS 24.1 (11.5);  

Percentage of 
patients who 
received a 
comprehensive 
geriatric 
assessment; 
Reasons for no 
assessment by the 
geriatric trauma 
consultation 
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sustainability 
phases 

service (advanced 
practice nurse in 
geriatrics, 
geriatrician, 
resident physician 
within 72 hours of 
admission): 

July to Dec 2013 

Sustainability 
phase n=138 
(n=77 with 
prospective data 
collection) 

service; Geriatric-
specific in hospital 
complications and 
trauma quality 
indicators; 
Discharge 
destination; 
Frequency of 
geriatric issues 
addressed by the 
geriatric trauma 
consultation 
service, mean 
number of issues 
per participant and 
number of 
recommendations 
made; Trauma 
team adherence 
rate to 
recommendations 

Cortez, 
2018[41] 

Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To assess the 
impact of 
implementation of 
a geriatric trauma 
protocol (GTP) 
based on 
American College 
of Surgeons 
recommendations 
to improve patient 
outcomes 

Quasi-
experimental 
non-equivalent 
group design, 
using patient 
chart review 

USA, level 
II trauma 
centre 

Implementation 
involved 1) 
training for 
surgical residents 
on a Geriatric 
Trauma Protocol 
(GTP). 2) GTP 
including ISAR 
screening to 
geriatric 
consultation; 
medication 
review, toxicology 
screen, assessment 
for hypoperfusion, 
review of 
comorbidities, 
geriatrician 
referral if 
appropriate, 
involvement of 
family members, 
consideration of 

Three months 
pre-
intervention, 
during 2016 

n=117; all patients 
65+ years old who 
were admitted to 
the hospital as a 
trauma case; n=77 

Pre-intervention 
mean [SD] ISS 
7.16 [6.1], and 
n=40 post-
intervention mean 
ISS 10.75 [7.4]).  

Length of stay, 
discharge 
destination, 
mortality, medical 
complications, 
processes of care 
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palliative care, 
consideration of 
delirium, early 
mobilisation. 

Eight weeks post-
intervention 
during 2016 

3. GERIATRIC-SPECIFIC CARE (including geriatric consultation in some cases) n=4 studies 
 

Bradburn, 
2012[49] 

Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To evaluate the 
effectiveness of a 
high risk 
geriatric protocol  

Cross-sectional 
retrospective 
analysis 

USA, Level 
II trauma 
centre 

Geriatric Protocol 
(GP): 
multidisciplinary 
process for patients 
who are ≥ 65 with a 
specific high-risk 
injury, one or more 
medical history 
indicator, and one 
or more assessment 
indicator are placed 
on the geriatric 
protocol, including 
pre-specified 
immediate 
investigations and 
treatment, ICU 
admission and 
geriatric consult. 
Implemented 2007. 
Partial (geriatric 
consult or patient on 
the guideline) and 
Both (geriatric 
consult and patient 
on the guideline) 
2007-2010. 

Patients not 
receiving 
geriatric 
consult nor the 
guideline. 

 

2000-2007 

n=4,534 patients 
aged ≥65. n= 
3,902 were 
included in 
analysis due to 
missing 
covariates.  

 

n=2,887 patients 
did not receive the 
geriatric protocol; 
n= 1,015 patients 
received geriatric 
protocol (n=609 
partial elements, 
n=406 both 
elements). 

 

ISS Low (1-9) 
52.7%, moderate 
(10-16) 23.1%, 
severe (17-25) 
15.5%, most 
severe (>25) 8.7 

 

In-hospital 
mortality 

Frederikson, 
2013[50] 

Moderate 
trauma 
patients 
described as 

To assess the 
impact of the 
implementation 
of four patient 
care protocols in 
the critical care 

Retrospective 
pre-test/post-test 
study, and a 
post-protocol 
implementation, 
with regression 

USA, level 
1 trauma 
centre and 
trauma ICU 

Four patient care 
protocols: 

 Ventilator-
associated 

Pre-protocol 
period January 
1, 2004 to 
December 31, 
2006 

All elderly 
patients (aged >65 
years) with 
trauma, excluding 
patients who died 
within 48 hours of 

 Pre-protocol mean 
[SD] ISS 9.93 
[7.65] and post-
protocol phase 

ICU length of 
stay; Hospital 
length of stay; ED 
discharge location 
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‘older’ or 
‘geriatric’ 

environment 
within an elderly 
trauma 
population 

discontinuity 
design 

pneumonia 
prevention 

 Rib fracture 
 Massive blood 

transfusion 
 Anticoagulation 
 

Post- 
implementation 
January 1, 2007 to 
December 31, 2009 

admission for 
regression 
analyses. n=902 
pre-protocol and 
n=1156 post-
phase 

mean ISS 10.25 
[7.24] 

 

Saillant, 
2017[55] 

Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To determine 
which evidence-
based geriatric 
protocols were 
correlated with 
decreased 
mortality 

Cross-sectional 
observational 
study, using a 
survey and data 
from a state-
wide trauma 
database 

USA, level 
I and II 
trauma 
centres in 
one state 

Survey administered 
by trained 
interviewers using a 
standardised script: 
description of 
geriatrics-specific 
trauma care at each 
centre, survey date 
unspecified. 

Trauma database 
data 2011 to 2013. 

n/a n=26 out of 27 
eligible trauma 
centres 
participated (n=13 
level I, n=13 level 
II; n=24 teaching 
hospitals). Risk-
adjusted mortality 
data available for 
n=101,477 
patients aged 65 
and over 

n/a trauma centre 
respondents 

Definition of an 
older adult; 
adoption of TQIP 
guidelines; risk-
adjusted mortality 

Bradburn, 
2018[54] 

Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To analyse 
trends in 
geriatric 
outcomes with 
consideration of 
the impact of a 
high-risk 
geriatric protocol 
(HRGP), and the 
anticoagulation 
and trauma alert 
(ACT). 

Longitudinal 
cohort study, 
using 
retrospective 
data from a 
prospectively 
maintained 
trauma registry 

USA, level 
II trauma 
centre 

Two practice 
management 
guidelines (PMGs) 
were implemented 
for the elderly 
trauma population: 
1) a high-risk 
geriatric protocol 
(HRGP) (Bradburn, 
2012), implemented 
February 2006 – 
Phase 2; and 2) 
anticoagulation and 
trauma (ACT) alert, 
implemented March 
2012 – Phase 3. 

Baseline 
control period 
January 2000 
to January 
2006 – Phase 1  

n=8,471 geriatric 
patients (age ≥ 
65) admitted with 
a blunt injury, not 
burns or DNR.  

Phase 1 n=1,879 
patients ; Phase 2 
n=3,393 

Phase 3: n=3,199 

 

Phase 1: ISS mean 
12.0 [SD 9.15],  

Phase 2: ISS mean 
11.1[SD 8.29],  

Phase 3: ISS mean 
9.4 [SD 7.32] 

Mortality; 
complications 
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4. PALLIATIVE CARE CONSULTATION n=2 studies 
 

Kupensky, 
2015[43] 

Major 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To evaluate the 
impact of 
Palliative 
Medicine 
Consultation 
(PMC) on 
geriatric trauma 
patients’ 
outcomes 

Retrospective, 
descriptive 
study, using 
data from a 
medical records 
and the Trauma 
Registry 

USA, Level 
I trauma 
centre  

Patients who 
received a PMC 
after 
implementation of 
an institutional 
practice 
management 
guideline requiring 
PMC on or before 
post-trauma day 
two in surgical ICU 
was implemented; 
study period July 
2013 to November 
2014.  

Patients who 
did not receive 
a PMC after 
implementation 
of an 
institutional 
practice 
management 
guideline 
requiring PMC 
on or before 
post-trauma 
day two in 
surgical ICU 
was 
implemented; 
study period 
July 2013 to 
November 
2014.  

n=202 patients 
aged 65 years or 
older, admitted to 
trauma services in 
the surgical ICU, 
and alive 24 hours 
post hospital 
admission. 

 

Average ISS 
17.86 (range: 0-
57).  

Palliative care 
consultation; 
evidence of 
symptom 
management; 
advance care goals 
length of stay in 
surgical ICU and 
total in hospital; 
discharge 
disposition 

Lilley, 
2016[37] 

Major 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To study 
processes 
associated with 
complex end-of-
life decision 
making in 
geriatric patients 
(≥65 years) 
admitted with 
severe traumatic 
brain injury 

Retrospective 
review of cases 

USA, Level 
I Trauma 
Centre 

Institutional 
practice 
management 
guideline requiring 
palliative medicine 
consultation on or 
before post-trauma 
day 2 

In 

‘Responders’ (GCS 
> 8 at 72 hours) 

between January 1, 
2011 and 
December 31, 2014 

Institutional 
practice 
management 
guideline 
requiring 
palliative 
medicine 
consultation on 
or before post-
trauma day 2  

‘Non-
responders’ 
(GCS ≤ 8 at 72 
hours) between 
January 1, 
2011 and 
December 31, 
2014 

n=90 patients, 
aged 65 years and 
older, who were 
admitted at the 
centre with TBI 
and severe 
neurologic 
impairment 
(defined as initial 
GCS < 8) 

Median (IQR) ISS 
25 (16-26). 

End of life 
decision making 
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5. INTERVENTIONS RELATED TO THE TRIAGE OF OLDER PATIENTS WITH TRAUMA n=8 studies 
 

5a. TRAUMA CENTRES VERSUS OTHER PROVIDERS, OR LEVELS/TYPES OF TRAUMA CENTRES n=3 studies 

Meldon, 
2002[47] 

Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To and examine 
the association 
between trauma 
centre 
verification and 
hospital mortality 
in very elderly 
trauma patients 
(>80 years) 

Retrospective 
cohort study, 
using 
countywide 
trauma registry 
data 

USA, all 
Level I and II 
trauma 
centres, and 
acute care 
hospitals in 
one county 

Trauma centre 
care 

Non-trauma 
centre care  

n=451 patients 
(level I TC n=38, 
level II TC n=191, 
AC n=);>80 years 
with traumatic 
injury (not #NOF)  

 

 

ISS median (IQR): 

Level I TC 13 (4-
25); Level II TC 5 
(4-9); AC 4 (4-9) 

Hospital mortality 

Staudenmayer, 
2013[39] 

Major trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To determine the 
current state of 
triage practice 
and the associated 
outcomes for 
severely injured 
elderly patients 
triaged to a level I 
or II trauma 
centre with those 
admitted to a 
non-trauma 
centre 

Retrospective 
cohort study 
using a 
population-
based database 

USA; 
emergency 
services 
translational 
research 
network in 
two states  

Admission to a 
level I or II 
trauma centre 
following an 
injury call 
placed to 911 

Admission to 
a non-trauma 
centre 

n=6,015 patients 
aged 55 years or 
older, had 
presented through 
the emergency 
medical systems 
and been 
transported to 
acute care 
hospitals. n=244 
patients with  

Injury Severity 
Score >15. Non-
trauma centres ISS 
less often >15 
(2.2% vs 6.7%, 
p<0.01). 

60-day mortality; 
length of stay; in-
hospital costs  

Scheetz, 
2018[46] 

Major trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To conduct a 
comparative 
analysis of 
complications 
and mortality 
among severely 
brain-injured 
older adults 
treated at trauma 
centres and non-
trauma centres 

Secondary 
analysis of 2014 
data from the 
Healthcare Cost 
and utilization 
Project New 
York State 
Inpatient 
Discharge data 

USA: single 
state 

Admission to 
trauma centre 

Admission to 
a non-trauma 
centre 

n= 7138 patient 
records of patients 
age 55 years and 
older with a 
primary diagnosis 
of brain injury and 
initial admission 
to an acute care 
hospital; n=1,737. 

Injury Severity 
Score of >15 
(n=143 trauma 
centre and 
n=1,594 non-
trauma centre). 
Patients median 
(IQR) new injury 
severity score to 
non-trauma centre 
= 25 (18-27), to 
trauma centre = 22 
(18-27), p<0.001 

Sixteen specified 
complications; 
mortality (in-
hospital death) 

5b. TRAUMA CENTRES MANAGING A HIGHER PROPORTION OF OLDER TRAUMA PATIENTS n=1 study 
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Zafar 2015[51] Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To determine if 
older trauma 
patients have 
better outcomes 
at centres that 
manage a higher 
proportion of 
older trauma 
patients 

Retrospective 
cohort 
observational 
study, using the 
National 
Trauma Data 
Bank 

USA, level I 
and II trauma 
centres with 
at least 500 
trauma visits 
per year 

Trauma centres 
with greater 
than 50% of 
older trauma 
patients, 
admission years 
2007 to 2011 

All centres 
categorised 
into six 
groups based 
on 
proportions 
of older 
trauma 
patients: less 
than 10%, 
10% to 20%, 
20% to 30%, 
30% to 40%, 
40% to 50%, 
admission 
years 2007 to 
2011 

n=444,038 
patients with age 
>65 years, from 
295 Level 1 and 
Level 2 trauma 
centres. 

 

 

ISS: 0-8, 33.2% 

9-15, 41.2% 

16-24, 13.9% 

25-75, 7.9% 

 

(study team-
estimated mean 
ISS 13.8, based on 
mid-point 
assumption in 
grouped ISS data) 

Mortality, risk-
adjusted mortality 
ratio (RAMR) 

5c. TRAUMA TEAM ACTIVATION WITHIN THE RECEIVING HOSPITAL n=4 studies 

Demetriades, 
2002 [35] 

Major trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To assess the 
effect of a 
modified trauma 
team activation 
(TTA) policy on 
mortality and 
hospital charges 

Retrospective 
study, using 
trauma-registry 
data over an 8.5 
years period to 
compare 
outcomes pre- 
and post-
introduction of 
the new TTA 
criteria 

USA 
(Southern 
California), 
level 1 
academic 
trauma centre  

Trauma team 
activation 
(TTA) to 
include age 
70+ as a 
criterion, and a 
protocol on 
early intensive 
monitoring and 
resuscitation 
and early 
surgical 
intensive care 
unit admission, 
initiated from 
March 2000 to 
August 2001  

Time period 
prior to new 
TTA policy, 
January 1993 to 
February 2000 

n=335 patients 
age 70+ years  

ISS>15, admitted 
at the site between 
January 1993 and 
August 2001. Pre-
intervention 
n=260 patients, 
mean ISS 25 [SD 
10]); post-
intervention group 
n=76 patients 
mean ISS 24 [SD 
7]. 

Survival/mortality, 
functional status on 
discharge, hospital 
charges 

Rogers, 
2012[36] 

Moderate 
trauma 
patients 
described as 

To investigate 
outcomes of 
under-triage of 

Retrospective 
analysis of 
trauma registry 
data 

USA, trauma 
department of 
one acute 
hospital 

Three levels of 
trauma team 
response: two 
Trauma Team 
Activations 

Did not 
undergo a 
trauma team 
activation 
(defined as 

n=3,902 patients 
aged 65 and over 
with full data on 
ISS, Glasgow-
Coma score 

ISS >15 Mortality according 
to under-triage, 
adjusted mortality, 
complications, 
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‘older’ or 
‘geriatric’ 

older trauma 
patients 

(Code T and 
Trauma Alert), 
both with a 10-
minute 
response and 
trauma team 
consultation, 
with a 45 
minute 
response. 

2000 to 2010 

under-triage if 
ISS >15) 

(GCS), 
occurrence of 
complications, 
Revised Trauma 
Score (RTS), 
level of Trauma 
Team Activation 
(TTA), and/or 
discharge status. 

 

 

coumadin use, 
mechanism of injury 

Sahr, 2013[44] Moderate 
trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To assess the 
efficacy of the 
implementation 
of a rib fracture 
protocol among 
elderly trauma 
patients 

Retrospective 
cohort study, 
method not 
described 

USA; level 1 
trauma 2000 
to 2016 
centre 

Emergency 
Department 
Rib Fracture 
Protocol Post 
protocol (2009-
2010) 

Treatment 
according to 
emergency 
physician 
discretion  

Pre-protocol 
implementation 
(2007 to 2008): 

n=148 trauma 
patients 65 years 
of age and older 
admitted with at 
least one rib 
fracture (n= 81 
pre-protocol and 
n=67 post-
protocol); n=30 
<3 fractured ribs  

Mean [SD] ISS 
11.50 [7.20] and 
n=51 three or 
more fractured 
ribs mean [SD] 
ISS 18.63 [12.44] 

Hospital length of 
stay; ICU length of 
stay 

St John, 
2016[45] 

Major trauma 
patients 
described as 
‘older’ or 
‘geriatric’ 

To investigate 
the role of 
trauma team 
activation in 
outcomes of 
elderly trauma 
patients  

Cohort and 
case-control 
study collecting 
data from a 
registry 
maintained on 
all admitted 
trauma patients 
in a single 
centre. 

USA, level 1 
trauma centre 
with a 4-state 
catchment 
area 

Trauma team 
activation 
against injury, 
mechanism, 
physiologic 
variables or 
required 
treatment 
guidelines for a 
full or modified 
activation for 
patients aged 
65 years and 
older January 
1, 2011 and 
December 31, 
2012. 

Trauma team 
activation in 
those aged less 
than 65 years 
between 
January 1, 2011 
and December 
31, 2012. 

n=10,033 
patients >= 18 
years of age 
(n=2,099 aged 65 
and over) with 
complete data on 
critical variables 
of trauma team 
activation and 
hospital 
admissions 
admitted  

Mean (SD) ISS: 
Received TTA  

22.2 (14.6); no 
TTA Mean ISS 
(SD) 12.6 (10.3) 

Effectiveness of 
trauma team 
activation by age: 
adverse outcomes, 
factors associated 
with poor outcomes 
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Outcomes of the included studies  

First author, year Outcome measures collected   Results 
 

1. FRAILTY PATHWAYS n=1 study 
 

Bryant 2019 [34] Delirium 21.6% pre implementation vs 12.5% post implementation (odds ratio [OR] 
0.44, 95% CI 0.22 to 0.88); post intervention absolute risk reduction 9.1% 

Major complications 28% vs. 28.47% 
In-hospital mortality 7.2% vs. 4.17%; post intervention absolute risk reduction 3.0% 
30-day re-admission 9.6% vs. 2.78% (OR 0.25, 95% CI 0.07 to 0.84); post intervention absolute 

risk reduction 6.8% 
 
2. GERIATRIC CONSULTATION n= 7 studies 
 
Fallon, 2006 [48] Length of stay (median [unit unspecified, days assumed]) Geriatric seen group 7.3, unseen group 3.0, p = 0.001 

Length of stay on ICU (median [unit unspecified, days 
assumed]) 

Geriatric seen group 3.3, unseen group 1.4, p=0.001 

Discharge disposition, including death home SEEN group n=32, 28% vs UNSEEN n=68, 40%, p=0.001  
 

rehabilitation SEEN group n=66, 58% vs UNSEEN n=54, 32%, non-significant 

nursing care home SEEN group n=6, 5% vs UNSEEN n=7, 4%, non-significant 
 

coroner (i.e. died) SEEN n=5, 4% vs UNSEEN n=31, 18%, p=0.001 

other SEEN group n=4, 4% vs UNSEEN n=2, 1%, non-significant 

Types of issues addressed by GTT recommendations Pain (59%), pain control (42%), rehabilitation (49%), delirium (36%), 
hypertension (33%), dementia (26%), adverse drugs decreased (20%), 
depression/anxiety (20%), diabetes (19%), constipation (19%), advance care 
planning (15%), alcohol issues (14%)  

Physician adherence to one of more GTT recommendations 91% 
Lenartowicz, 2012 
[40] 

Rate of comprehensive geriatric assessment Pre intervention 3.8% versus post-intervention 59.4% 
Recommendation adherence rate 93.2% 
Geriatric-specific in hospital complications (falls, delirium, 
physical restraint use) and trauma quality indicators (decubitus 
ulcer, deep vein thrombosis, pulmonary embolus, myocardial 
infarction, pneumonia, cardiac arrest, missed injuries) 

Falls 2.0% pre, 0.8% post, p 0.72 
Delirium 50.5% pre and 40.9% post, p = 0.05 
Physical restraint 52.5% pre, 50.3% post, p 0.65 
Trauma quality indicators: No statistically significant differences 
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Sub-specialty consultation requests Pre-GTCS n=31, post-GTCS group n=18, p=0.04 to internal medicine 
Pre-GTCS n=31, post-GTCS group n=18, p=0.02 to psychiatry 

In-hospital mortality (excluding first 48 hours) Pre GTCS 12.3%, post-GTCS 14.6%, p 0.47 
Discharges to long term care 6.5% pre-GTCS vs 1.7% post-GTCS, p=0.03 

Min, 2015 [38] Overall Quality of Care (QOC) score (33 Assessing the Care of 
Vulnerable Elders ‘ACOVE-3’ quality indicators in the hospital 
care set for appropriateness of care) 

Unadjusted control group 76.5% vs geriatric consultation 73.2; p < 0.05 
Adjusted for patient-level confounders, no difference (2.8 percentage-point 
difference; p = 0.08). 

Geriatric condition-based care (e.g. delirium screening) Unadjusted: geriatric consultation 74%, control 68.3%. 
Adjusted 5.0 percentage point difference (95% CI, 1.2-9.2) 

Delirium care  Unadjusted: geriatric consultation 63.9%, control 55.0. 
Adjusted 8.4 percentage point difference (95% CI, 0.5-16.4) 

Mobility care Unadjusted: geriatric consultation 80.0%, control 74.0. 
Adjusted 4.7 percentage point difference (95% CI, -1.7-11.3) 

Screening or prevention Unadjusted: geriatric consultation 88.6%, control 83.2. 
Adjusted 6.1 percentage point difference (95% CI, 1.2-11.2) 

Care process: diagnosis quality indicators Unadjusted: geriatric consultation 70.5%, control 68.5. 
Adjusted 2.1 percentage point difference (95% CI, -5.7–9.9) 

Care process: treatment quality indicators Unadjusted: geriatric consultation 86.3%, control 86.4. 
Adjusted 0.3 percentage point difference (95% CI, -5.3-6.0) 

Care process: follow-up and continuity quality indicators Unadjusted: geriatric consultation 62.4%, control 58.8. 
Adjusted 1.8 percentage point difference (95% CI, -4.5-8.6) 

Olufajo, 2016 [52] Geriatric consult 3.26% pre intervention, 100.0% post intervention, p<0.01 
Documentation of delirium 31.2% pre intervention, 38.2% post intervention, p= 0.14 
DNR/DNI code status 10.2% pre intervention, 38.2% post intervention, p<0.01 
Referral for formal cognitive evaluation 2.3% pre intervention, 14.2% post intervention, p<0.01 
In-hospital mortality 9.30% pre intervention, 5.24% post intervention, p= 0.12 
30-day mortality (within 30 days of discharge) 11.63% pre intervention, 5.24% post intervention, p= 0.12 
ICU readmission (within the incident hospitalisation) 8.26% pre intervention, 1.96% post intervention, p= 0.06 
30-day readmission (within 30 days of hospital discharge) 16.92% pre intervention, 14.92% post intervention, p= 0.60 
Hospital length of stay 6.41 pre intervention, 5.95 post intervention, p= 0.90 

Southerland 2017 
[53] 

Geriatrics consultation Pre-implementation 2.0%, post-implementation 47.7% (40.7-54.7%), p < 0.01 
ICU length of stay (days) Pre-implementation 6.8 (2.4-11.2), post-implementation 5.5 (4.1-7.0), p 0.49 

Geri Trauma group 4.70 [2.9-6.5]; Trauma group 6.00% [3.9-8.2], p<0.39 
Proportion of 
accomplished TQIP 

Compliance in 
initial 
documentation 

Initial code 
status 

Pre-implementation 87.5% (78.1-96.9), post-implementation 91.4% (87.4-95.3), 
p 0.04 
Geri Trauma group 97.9% [95.0-100]; Trauma group 85.4%, p<0.01 
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Geriatric Trauma quality 
indicators 

Home 
medication 
list 

Pre-implementation 8.4 (6.9-10.0), post-implementation 9.0 (8.2-9.8), p 0.50 
Geri Trauma group 91.5% [85.8-97.1]; Trauma group 76.7% [68.5-84.9], 
p<0.01 

Home 
number 
medications 

Pre-implementation 89.6% (80.9-98.2), post-implementation 83.8% (78.6-88.9), 
p 0.51 
Geri trauma 9.3 [8.2-10.4], trauma 8.7% [7.6-9.8], p=0.48 

Pre-injury 
level of care 
(community 
or skilled 
facility) 

Pre-implementation 87.5% (78.1-96.9), post-implementation 83.8% (78.6-88.9), 
p 0.78 
Geri trauma 90.4% [84.5-96.4]; trauma 77.7% [69.6-85.7], p=0.02 

Inpatient quality 
measures 

Goals of 
care 
discussion 

Pre-implementation 10.4% (1.8-19.1), post-implementation 11.7% (7.2-16.2), p 
0.77 
Geri trauma 5.3% [0.8-9.9]; trauma 17.5% [10.1-24.8], p<0.01 

Bowel 
regimen 
given 

Pre-implementation 81.3% (70.2-92.3), post-implementation 74.6% (68.5-80.7), 
p 0.17 
Geri trauma 78.7% [70.4-87.0]; trauma 70.9% [62.1-79.6], p=0.19 

Delirium 
screening 

Pre-implementation 33.3% (20.0-46.7), post-implementation 38.6% (31.8-45.4), 
p 0.50 
Geri Trauma 45.7% [35.7-55.8], trauma 32.0% [23.0-41.1], p=0.05 

Delirium 
diagnosed 

Pre-implementation 6.6% (3.1-21.9), post-implementation 24.9% (18.8-30.9), p 
0.07 
Geri Trauma 36.2% [26.5-45.9], trauma 14.6% 7.8-21.4], p<0.01 

Benzodiazep
ines given 

Pre-implementation 39.6% (25.7-53.4), post-implementation 34.5% (27.9-41.2), 
p 0.51 
Geri trauma 28.7% [19.6-37.9]; trauma 39.8% [30.4-49.3], p=0.10 

Physical 
therapy 
consult 

Pre-implementation 79.2% (67.7-90.7), post-implementation 81.2% (75.8-86.7), 
p 0.75 
Geri Trauma 95.7% [91.7-99.8], trauma 68.0% [58.9-77.0], p<0.01 

Surgery 
required 

Pre-implementation 27.1% (14.5-39.7), post-implementation 20.8% (15.1-26.5), 
p 0.35 
Geri trauma 20.2% [12.1-28.3]; trauma 21.4% [13.4-29.3], p=0.84 

Discharge 
number of 
medications 

Pre-implementation 11.0 (9.3-12.6), post-implementation 11.5(10.6-12.3), p 
0.68 
Geri trauma 11.9 [10.8-13.0]; trauma 11.1 [9.7-12.4], p=0.37 

Change in 
medications 
(median) 

Pre-implementation +2.5 (1.4-3.6), post-implementation +2.8(2.1-3.5), p 0.62 
Geri trauma 2.80 [2.0-3.5]; trauma 2.90 [1.8-4.0], p=0.89 
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Discharge quality 
measures 

Length of 
stay (days) 

Pre-implementation 8.0 (5.0-10.9), post-implementation 5.6 (4.7-6.5), p 0.05 
Geri trauma 6.0 [4.7-7.3]; trauma 5.2 [3.9-6.6], p=0.42 

Inpatient 
survival 

Pre-implementation 100% (n/a), post-implementation 91.4% (87.4-93.5), p 0.04 
Geri Trauma 95.7% [90.0-99.7], trauma 87.4% [81.0-93.8], p=0.03 

Discharged 
to higher 
level of care 

Pre-implementation 33.3% (20.0-46.7), post-implementation 23.9% (18.8-30.9), 
p 0.02 
Geri Trauma 51.2% [40.5-61.9], trauma 24.0% [14.3-33.7], p<0.01 

90 day 
readmissions 

Pre-implementation 16.7% (6.1-27.2), post-implementation 13.2% (8.5-19.7), p 
0.53 
Geri Trauma 13.3% [6.3-20.4], trauma 15.5% [8.1-23.0], p=0.74 

Wong, 2017 [42] Percentage of patients aged 65 or older admitted to the trauma 
service who received a comprehensive geriatric assessment 

89.9% (124/138) in the sustainability phase versus 59.4% in the implementation 
phase (p<0.001) 

Reasons for no assessment by the geriatric trauma consultation 
service 

Patient died (n=9), discharged (n=1) or transferred (n=1) within 72 hour of 
admission; imminent withdrawal of treatment or death anticipated (n=1). 

Geriatric-specific in-hospital complications (falls, delirium, 
physical restraint use) and trauma quality indicators (decubitus 
ulcer, thromboembolism, myocardial infarction, pneumonia, 
cardiac arrest and missed injuries) 

Implementation vs. sustainability phase: falls 1.5% v.3.9%; delirium 40.9% v. 
53.3; physical restraint use 50.3 v. 49.4%; decubitis ulcer 4,4 v. 10.4%; deep 
vein thrombosis 0.5 v. 6.5%; myocardial infarction 2.0 v. 0%; pneumonia 18.2 
v. 23.4% 

Discharge destination 1.4% discharged to a nursing home; 1.7% in the implementation phase 
Frequency of geriatric issues addressed by the geriatric trauma 
consultation service, mean number of issues per participant and 
number of recommendations made (sustainability phase only) 

Mobilisation 55, continence 53, pain 51, discharge planning 43, medication 
reconciliation 39, sensory impairment 14, mood disorder 6, nutrition 4, restraint 
4, decubitus ulcer 3. Frequency of geriatric issues addressed; delirium 67, Mean 
number per participant implementation phase 4.3 issues, sustainability phase 4.7 
issues. At least 1  recommendation made in 73/76 patients  

Trauma team adherence rate to recommendations Implementation phase 93.2%; sustainability phase 88.2%. 
Cortez, 2018 [41] Length of stay (mean [SD] days) Pre-intervention 6.58 [8.0] vs. post-intervention 5.03 [3.8], p 0.532 

Discharge destination Home Pre-intervention n=26 (33.8%) vs post-intervention n=16 (40%), p=0.505 
Subacute rehabilitation Pre-intervention n=35 (45.5%) vs post-intervention n=15 (37.5%), p=0.409 

Death Pre-intervention n=5 (6.5%) vs post-intervention n=3 (7.5%), p=0.838 
Medical complications Pre-intervention 15.6% vs post-intervention 22.5%, p=0.355 
Acute readmission Pre-intervention n=10 (13%) vs post-intervention n=5 (12.5%), p=0.940;  
Readmission Pre-intervention n=1 (1.3%) vs post-intervention n=0, p=0.469 
Processes Admitted to 

orthopaedics 
Pre-intervention n=26 (33.8%) vs post-intervention n=9 (22.5%), p=0.207 

Admitted to medicine Pre-intervention n=24 (31.2%) vs post-intervention n=3 (7.5%), p=0.004 
Anticoagulant given Pre-intervention n=25 (32.5%) vs post-intervention n=14 (35.0%); p=0.783 
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EtOH screen 
performed 

Pre-intervention n=19 (24.7%) vs post-intervention n=20 (50%); p=0.006 

Family meeting Pre-intervention n=7 (9.1%) vs post-intervention n=6 (15%), p=0.335 
Family involved Pre-intervention n=51 (66.2%) vs post-intervention n=34 (85%), p=0.31 
Geriatric consult Pre-intervention n=5 (6.5%) vs post-intervention n=9 (22.5%), p=0.011 
Palliative care consult Pre-intervention n=2 (2.6%) vs post-intervention n=2 (5%), p=0.498 
Medicine consult Pre-intervention n=17 (22.1%) vs post-intervention n=2 (5%), p=0.018 
Physical therapy 
consult 

Pre-intervention n=54 (70.1%) vs post-intervention n=28 (70%), p=0.988 

Social work consult Pre-intervention n=57 (74%) vs post-intervention n=28 (70%), p=0.643 
Identification of 
Seniors At Risk 
completed 

Pre-intervention n=71(92.2%) vs post-intervention n=33(82.5%), p=0.113 

4. GERIATRIC-SPECIFIC CARE (including geriatric consultation in some cases) n=4 studies 

Bradburn, 2012 [49] In-hospital mortality Unadjusted Not receiving the geriatric protocol 6.2% (referent); partial protocol 7.6% OR 
1.23, 95% CIs 0.88-1.72; both parts of protocol 7.1%, OR 1.16, 95% CIs 0.77-
1.74 

Adjusted (trauma alert 
status, ISS, age group, 
RTS, pre-existing 
conditions) 

Partial protocol OR 0.96, 95% CIs 0.66-1.42, p=0.854; both parts of protocol 
OR 0.63, 95% CIs 0.39-0.99, p=0.046. 

Frederikson, 2013 
[50] 

ICU length of stay (mean [SD] days) Pre-protocol 3.75 [4.77]; post-protocol 3.56 [4.54], non-significant (value not 
stated) 

Hospital length of stay (mean [SD] days) Pre-protocol 6.11 [16.74] to post-protocol phase 4.20 [2.18], t (934) = 4.071; p < 
0.01. 

Variables that predict LOS within each time period (of age, sex, 
Injury Severity Score, systolic and diastolic blood pressures at 
admission, primary medical insurance, injury category): 

Pre-protocol adjusted R2 .03, SE 17.07; post-protocol R2 .118, SE 4.36 

ED discharge location Home Pre-protocol 2.44%; post-protocol 1.82%, p > .05 

Another acute care 
facility 

Pre-protocol 0.22%; post-protocol 0.26%, p > .05 
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Floor Pre-protocol 67.29%; post-protocol 68.08%, p > .05 

ICU/CCU Pre-protocol 10.42%; post-protocol 11.68%, p > .05 

OR Pre-protocol 10.09%; post-protocol 10.38%, p > .05 

23 hour observation Pre-protocol 2.55%; post-protocol 6.75%, z (2, 035) = 4.273, p ≤ .05 
Other or unknown Pre-protocol 6.43%; post-protocol 0.00%, p ≤ .05 

Saillant, 2017 [55] Definition of an older adult Age ≥65 years of age at 77 % of the surveyed centres 
Adoption of Trauma Quality Improvement guidelines Rates of individual process adoption ranged: 4% (geriatric unit) to 85% (routine 

discussion of code status on admission)’ including high frequency of 
involvement of primary care (58 %) and palliative care providers (58 %); only 
one centre incorporated all of the guidelines.   

Association of summed score for best practice processes with 
risk adjusted mortality outlier status (observed to expected 
mortality ratios), adjusted for age, injury severity, 
comorbidities, admission physiology, mechanism of injury, and 
transfer status 

Low outlier status: 8 (IQR 7–10.5)  
Medium outlier status: 7 (IQR 5–9) 
High outlier status 8 (IQR 6–14), p = 0.50 

Bradburn, 2018 [54] Mortality Unadjusted Baseline n=136 (7.24%), high-risk geriatric protocol (HRGP) n=208 (6.13%), 
HRGP + anticoagulation and trauma Alert (ACT) n=128 (4.0%) 

Adjusted (age, ISS, 
GCS, RTS) 

Baseline (referent), HRGP OR 1.01, 95% CIs 0.74-1.38, p=0.942; HRGP + 
ACT Alert OR 0.67, 95% CIs 0.47-0.94, p=0.021 

Complications -occurrence of one 
or more specific complications: 
ARDS, acute respiratory failure, 
pneumonia, embolus, myocardial 
infarction, acute renal failure, 
progression of neurologic insult, 
CVA/stroke, sepsis. 

Unadjusted Baseline n=23 (1.28%), HRGP n=52 (1.57%), HRGP + ACT Alert n=51 
(1.64%) 

Adjusted (age, ISS, 
GCS, RTS) 

Baseline (referent), HRGP OR 1.37, 95% CIs 0.80-2.32, p=0.248; HRGP + 
ACT Alert OR 1.53, 95% CIs 0.89-2.61, p=0.120 

 
5. PALLIATIVE CARE n= 2 studies 
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Kupensky 2015 [43] Palliative medicine consultation (PMC), mean time from 
admission to PMC 2.91 days 

48.0% (97/202) overall  

Symptom management (evidence of management of pain, 
constipation, nausea/vomiting, and anxiety/agitation) 

PMC 3.65 of 4 symptoms vs. no PMC 3.47; p=.023 

Advance care goals  Evidence of an advance 
directive discussion 

Overall 50.5% (102/202); PMC 93.1% vs. no PMC 6.9%; p<.001 

Update or change in 
code status 

Overall 28.7% (58/202); PMC 84.5% vs. no PMC 15.5%; p<.001 

Length of stay in surgical ICU (days) PMC m=6.40 vs. no PMC m=11.81; p = 001 

Length of stay in the hospital (days) PMC m=7.92 vs. no PMC m=13.11; p = 001 

Discharge disposition  Home or rehab PMC 17.5% vs. no PMC 49.5%; p<.001 

Skilled nursing facility 
or long-term acute care 
facility 

PMC 47.4% vs. no PMC 43.8%; p<.001 

Death or hospice PMC 35.1% vs. no PMC 6.7%; p<.001 

Lilley, 2016 [37] End-of-life decision making 
processes documented 

Family meeting Recorded for 43 (93%) of the 46 patients who had life-sustaining treatments 
withdrawn or withheld and for 38 (72%) who had changes in their initial code 
status.  
Non-responders 79% vs responders 25%; p < 0.001 

Palliative care 
consultation 

Non-responders 13.8% vs. responders 3.1%; p 0.13 

Final code status at 
discharge of death 

Full code status: Non-responders 31% vs responders 75% 
Do not resuscitate/Do not intubate: Non-responders 17.2% vs responders 15.6% 
Comfort measures only: Non-responders 51.7% vs responders 9.4% 
p < 0.001. 

1. INTERVENTIONS RELATED TO THE TRIAGE OF OLDER PATIENTS WITH TRAUMA 
 

5a. TRAUMA CENTRES VERSUS OTHER PROVIDERS, OR LEVELS/TYPES OF TRAUMA CENTRES n=3 studies 
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Meldon 2002 [47] Crude hospital mortality  Trauma centre I 24% (n=9), trauma centre II 5.2% (n=10), acute care 9.9% 
(n=22)  

Adjusted difference in hospital mortality (adjusted for age, 
gender, initial CGS, ISS) 

Acute setting associated with mortality OR 3.2; 95% CI 1.1-9.5 

Hospital mortality by ISS group 0-10 Trauma centre dead n=4 (2%) vs. acute care n=5 (3%), p 1.00 
11-15 Trauma centre dead n=2 (11) vs. acute care n=3 (43%), p 0.113 
16-20 Trauma centre dead n=4 (29%) vs. acute care n=1 (6%), p 0.157 
21-45 Trauma centre dead n=8 (44%) vs. acute care n=12 (92%), p 0.008 
46-75 Trauma centre dead n=1 (100%) vs. acute care n=1 (100%), n/a 

Staudenmayer, 2013 
[39] 

60 day mortality (unadjusted) Non-trauma centres 9.0% vs trauma centres 5.7%, p < 0.001  
Length of stay (median days) Non-trauma centres 4.0 days vs trauma centres 3.0 days, p < 0.001 
In-hospital per patient costs (median USD) Non-trauma centres $9,642 vs trauma centres $17,875, p < 0.001 
60 day mortality in patients with an Injury Severity Score of 
>15 (adjusted for age, sex, mechanism of injury and physiology 
[prehospital systolic blood pressure, heart rate and Glasgow 
Coma Scale]) 

Non-trauma centre 16.3% vs trauma centre 17.1%; OR 1.87, 95% CI 0.50, 6.95 

In patient total costs (median) in patients with an Injury 
Severity Score of >15 (adjusted for age, Injury Severity Score, 
sex, mechanism of injury, physiologic variables and having a 
procedure) 

Non-trauma centre care $48,682 vs trauma centre care $71,621, p = .03 

Scheetz, 2018 [46] Sixteen specified complications  398 (22.9%) patients experienced 693 complications; Seven complications had a 
frequency <10 in both groups, with no further analysis.  Of the nine 
complications with larger numbers, seven showed statistically unadjusted non-
significant differences. Two showed a higher rate amongst patients treated at the 
trauma centre: adult respiratory distress syndrome 6.8% non-trauma centre 
versus 21.0% trauma centre (p <.001, effect size 0.146) and clostridium difficile 
infection 1.1% non-trauma centre vs. 3.5% trauma centre (p .044, effect size 
0.018) 

5b.  TRAUMA CENTRES MANAGING A HIGHER PROPORTION OF OLDER TRAUMA PATIENTS n=1 study 

Zafar, 2015 [51] Risk-adjusted in-hospital mortality 
rate (variables in the model included 
grouped age, sex, race/ethnicity, 
comorbidities, hypotension, GCS 
score, ISS, mechanism of injury, 
heart rate, and a need of ventilator 

Proportion of trauma 
patients in the older 
age group <10%  

7.3% 

Proportion of trauma 
patients in the older 
age group 10-20% 

7.0% 
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support and were adjusted for 
hospital characteristics and 
interfacility differences) 

Proportion of trauma 
patients in the older 
age group 20-30% 

7.1% 

Proportion of trauma 
patients in the older 
age group 30-40% 

6.5% 

Proportion of trauma 
patients in the older 
age group  40-50% 

6.1% 

Proportion of trauma 
patients in the older 
age group  >50% 

5.6% 
Older patients were 34% less likely to die than those presenting at the lowest-
proportion centres (OR 0.66; 95% CI 0.54-0.81) 

5c. TRAUMA TEAM ACTIVATION WITHIN THE RECEIVING HOSPITAL n=4 studies 

Demetriades 2002 
[35] 

Mortality Pre-intervention 53.8% vs post-intervention 34.2%, p=0.003; RR 1.57, 95%CI 
1.13-2.19. 

Incidence of permanent disability Pre-intervention 16.7% vs. post-intervention 12.0%; p=0.49, RR 1.39, 95%CI 
0.59-3.25. 

Duration of ICU stay (mean days) Pre-intervention 4.5 vs post-intervention 5.2, p=0.61 
Duration of hospital stay (mean days) Pre-intervention 10.7 vs. post-intervention 10.2, p=0.77 
Hospital charges (USD) Pre-intervention 64,249 vs. post-intervention USD 49,644p=0.20 

Rogers, 2012 [36] Predictors of mortality (unadjusted) Under-triage mortality 12.9% (n=87) vs. correctly triaged 5.8% (n=220); OR 
2.41; 95% CI 1.85–3.14; P < 0.001 (P < 0.001) 

Predictors of mortality (adjusted for trauma score, GCS, 1+ 
complications, and Coumadin use) 

Under-triage (mortality 12.9% (n=87) OR 1.98; 95%CI 1.41–2.78; P < 0.001. 
AUC 0.78 

Sahr, 2013 [44] Hospital length of stay  Decrease (unspecified) F = 7.820, p=.006. 
Hospital length of stay (mean [SD]) by number 
of ribs fractured 

<3 fractures Pre-protocol 4.77 [3.93]; post-protocol 4.93 [9.83] 
Three or 
more 
fractured 
ribs 

Pre-protocol 10.24 [13.59]; post-protocol 8.74 [3.33] 

ANOVA F = 4.254, p=.042 
ICU length of stay (mean [SD]) by number of 
ribs fractured  

<3 fractures Pre-protocol 0.54 [1.24]; post-protocol 1.90 [2.33] 
Three or 
more 

Pre-protocol 3.67 [7.30]; post-protocol 4.72 [6.97] 
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fractured 
ribs 
ANOVA F = 4.959; p = .028 

St John, 2016 [45] Effectiveness of trauma team activation by age (adjusted 
relative risk of poor outcomes defined as death during hospital 
admission or discharge to a skilled nursing facility) 

Elderly 0.80 (95% CI 0.53-1.20) versus non-elderly 0.49 (95% CI 0.26-0.91) p = 
0.024 
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