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Key summary points

Aim This scoping review aims to identify delirium and cognitive assessment data items that are currently collected by
national hip fracture registries (HFRs), to identify registry guidance for the administration of delirium and cognitive assess-
ment tools across HFRs, and to report outcomes of these data items in the most recent annual reports of identified HFRs.
Findings Of 22 eligible HFRs, 14 (64%) collected delirium assessment data, and 18 (82%) collected cognitive assessment
data. There was heterogeneity in recommended delirium and cognitive assessment tools (although 50% recommended the
4AT), cut-off scores, and tool completion and positive score rates.

Message While most identified HFRs recommended delirium and/or cognitive assessment, there was considerable varia-
tion in methods of assessment and documentation. Greater standardisation in data items and their collection could improve
international comparability and patient care.

Abstract

Purpose Delirium and cognitive impairment are common in older adults with hip fracture and are associated with adverse
patient outcomes. The Fragility Fracture Network recommends that national hip fracture registries (HFRs) include a measure
of cognitive status. However, inconsistency in recording of delirium and cognitive assessment data hinders international
comparison and may reduce care quality. This scoping review aims to identify delirium and cognitive assessment data items
collected by national HFRs and the associated key data reported in the latest annual reports.
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Methods We searched three databases (Medline Ovid; Embase; CINAHL EBSCOHost) from inception to 18 November
2024 and relevant organisational websites. Two authors independently assessed titles, abstracts, and full texts for eligibility.
Prespecified data items were extracted from identified eligible HFRs. Descriptive analysis was used to summarise findings.
Results Twenty-two eligible HFRs were identified. Of these, 14 (64%) collected delirium assessment data, 18 (82%) col-
lected cognitive assessment data, while only one registry collected neither. There was heterogeneity in delirium and cog-
nitive assessment tools, though seven (50%) HFRs recommended using the 4AT. Delirium assessment completion rates
were 47.7-95.9% pre-operatively and 34.2-95.9% post-operatively, while positive delirium score rates were 14.7-22%
pre-operatively and 5-42% post-operatively. Cognitive assessment tool completion and positive score rates were 58.5-100%
and 9.9-52.4%, respectively.

Conclusion Most HFRs incorporate delirium and cognitive assessment data items, but there is heterogeneity in tools and

methods. Improving the consistency of data collection across HFRs can improve comparability and patient care.

Keywords Scoping review - Hip fracture - Audit - Registries - Cognition - Delirium

Introduction

Delirium is an acute and fluctuating neurocognitive disorder
(NCD), characterised by disturbed consciousness, cogni-
tion, and attention [1]. Dementia is a major NCD marked by
a deterioration in cognitive function that exceeds the typi-
cal effects of biological ageing and impacts a person’s abil-
ity to live independently [2]. Mild cognitive impairment is
an NCD, characterised by a disruption to certain cognitive
functions, such as memory, while maintaining independence
in daily activities [3, 4]. Cognitive impairment is commonly
referred to in research studies as a decline in cognitive func-
tion detected through positive test results, which may stem
from various causes, including delirium, dementia or other
neuropsychiatric conditions. These NCDs are common in
older adults with hip fracture and are associated with adverse
outcomes, such as decreased mobility, extended hospital stays,
in-hospital mortality, and increased care needs after discharge
[5, 6]. Up to 24% of patients with hip fracture have a pre-
fracture dementia diagnosis, and 42% have cognitive impair-
ment identified through cognitive assessment [7, 8]. As many
as 21% of older adults with hip fracture have delirium at the
time of initial presentation [9] and 10-51% develop delirium
post-operatively [10].

Hip fracture registries (HFRs) facilitate identification
of specific care processes and management strategies that
are associated with better patient outcomes. At the national
level, they provide a benchmark for hip fracture care against
best practice clinical standards for acute care, rehabilitation,
and secondary fracture prevention [11]. However, variability
exists in the clinical standards set by national HFRs, as well
as in the tools and timeframes used to measure outcomes.
To enhance comparability among national registries and
support the creation of new registries, a minimum common
dataset (MCD) was first introduced by the Fragility Frac-
ture Network (FFN) in 2014 [12]. It was later reviewed in
2022 by the FFN Hip Fracture Audit Special Interest Group
(SIG), which includes appointed representatives from estab-
lished national hip fracture programmes, international FFN
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members, and senior FFN administrators [12, 13]. The MCD
represents the essential dataset that new national HFRs
should strive to collect. It comprises 22 core questions and
12 optional fields, which can be utilised based on the health-
care system structure of each country [12]. A 2023 review
of the comparability of HFRs using the MCD highlighted
pre-fracture cognitive assessment at admission as a key area
for enhancing compatibility across registries [14], with only
65% of included registries evaluating cognitive status. Addi-
tionally, the methods of assessment varied, ranging from
standardised tools to basic documentation of a suspected
history of dementia.

Detecting delirium in people with hip fracture is a critical
aspect of care quality [14]. Early delirium identification is
essential for many reasons, including identifying and treat-
ing causes, reducing risk of complications, informing prog-
nostication, and enhancing communication with patients
and carers [15]. Many national clinical guidelines and care
standards advocate for routine delirium assessment, a funda-
mental component of acute geriatric care [16-20]. However,
there is no international consensus on assessment methods
or a recommended assessment tool. The impact of cogni-
tive impairment and pre- and post-operative delirium on hip
fracture outcomes require further research, which could be
accelerated by greater consistency in definitions and assess-
ment tools across HFRs [14, 21].

This scoping review aimed to identify delirium and cog-
nitive assessment data items that are currently collected by
national HFRs, to identify registry guidance for the admin-
istration of delirium and cognitive assessment tools across
HFRs, and to report outcomes of these data items across the
most recent annual reports of identified HFRs.

Methodology

This scoping review followed the Joanna Briggs Institute
(JBI) methodology for conducting scoping reviews [22, 23]
and JBI guidance for engagement with knowledge users
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[24]. Findings are reported in accordance with the Preferred
Reporting Items for Systematic reviews and Meta-Analysis
extension for Scoping Reviews (PRISMA-ScR) reporting
guidelines [25], as per protocol [26], published on 28 Oct
2024. The completed PRISMA-ScR checklist is available in
Supplementary Table S1.

Protocol deviations

Large-scale non-national HFRs were deemed eligible for
inclusion if they reported a representative volume of regis-
tered hip fracture cases per annum. National registries under
development were deemed eligible to ascertain whether
they intended to collect outcomes relating to delirium and
cognition.

Eligibility criteria

Eligibility criteria followed the PCC framework (Population,
Concept, and Context) for scoping reviews [23]. Table 1 out-
lines the inclusion and exclusion criteria.

Evidence sources

A comprehensive search strategy was developed, and three
databases were searched (MEDLINE Ovid; Embase Else-
vier; CINAHL EBSCOHost) from inception to 15 Novem-
ber 2023 (updated 18 November 2024). No date restrictions
were applied and only abstracts with links to full texts were
included. See Supplementary Table S2 for the full search
strategy. Eligible HFRs were identified from peer-reviewed
articles that signposted to a relevant registry or registries.
Relevant websites, such as the FFN and organisational web-
sites of the identified HFRs were searched. Citation lists of
previous reviews and included studies were hand-searched.

Table 1 Eligibility criteria

Chairs of national HFRs, identified through the FFN Hip
Fracture Audit SIG, were consulted to assist in the identifi-
cation of relevant HFRs from their areas of knowledge and
expertise. Once an eligible HFR was identified, the registry
website was searched for data dictionaries, guidance relat-
ing to administration of delirium and cognitive assessment
tools, and the registry’s most recent annual report. Where
the documentation was not published or was not available
on the registry website, the relevant registry Chairs were
contacted. Non-English registry documents were translated
and included.

Study selection

All citations identified from the collective search strategy
were imported to Covidence (www.covidence.org) for refer-
ence management and de-duplication. Titles and abstracts
of the remaining citations were independently reviewed by
two reviewers, NAM and another author (ES, MEW) to iden-
tify those for full-text review. The full texts were obtained
and independently evaluated by two reviewers, NAM and
another author (RSP, MEW) applying the defined inclusion
and exclusion criteria. Where disagreements occurred, dis-
cussions were held to reach consensus and where necessary,
a third reviewer (CB) was involved. Citations excluded dur-
ing the full-text review stage were documented alongside the
reasoning for their exclusion and included in the PRISMA
flow diagram [28].

Data extraction

Data extraction was performed independently by two review-
ers (NAM, RSP). Disagreements between reviewers were
resolved through discussion or through consultation with
a third reviewer (CB). Any missing details were sought

Inclusion criteria

Population

People with hip fracture, defined as a break or fracture in the upper portion of the femur where the bone meets the pelvis [27]

Concept

National hip fracture registries or large-scale non-national hip fracture registries with a representative volume of included hip fracture cases
that collect data for the purpose of monitoring and improving the quality of hip fracture care

Registries with continuous data collection that were in operation in 2024

Emerging national registries with established data dictionaries

Context

The hip fracture registry was considered as being at country level if it was reported as the accepted country-wide structure for data collection,

or if it included the country’s name or the word ‘national’ in the title

Large-scale non-national hip fracture registries reporting a representative volume of registered hip fracture cases per annum

Exclusion criteria
Non-hip fracture populations
Regional or single healthcare system hip fracture registries
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through further contact with the relevant registry report
authors. Table 2 outlines the data extracted from eligible
registries.

Data synthesis

Results were synthesised using descriptive statistics and/or
narrative summaries where appropriate. A comprehensive
table was created in which all eligible HFRs were listed,
and their characteristics were presented. The data items
and associated guidance for delirium and cognitive assess-
ment that were included in each HFR were presented in
tables. The delirium and cognitive assessment outcomes
that were reported in the most recent annual reports of the
identified registries (i.e., completeness of delirium and/
or cognitive assessment, percentage of patients with posi-
tive screen) were also presented. For comparability with
Johansen et al. [14], included registries were allocated to
one of four discrete groups based on their origin and dura-
tion since becoming established: (1) first-generation regis-
tries (the longest established programmes originating from
Scandinavia: Denmark; Finland; Norway; and Sweden);
(2) second-generation registries (with structure based on
the first-generation experience: Australia and New Zea-
land; England, Wales, and Northern Ireland; Germany,
Austria, and Switzerland; Ireland; Netherlands; Scotland;

and Spain); (3) third-generation registries (that have been
recently established, are in an introductory period, or have
not yet reached nationwide coverage: Argentina; China;
Greece; Japan; Mexico; Pakistan; Philippines; and Portu-
gal); and (4) other registries (whose structure was inde-
pendent of the first-generation experience: Italy; Mexico;
United States—KPHFR; United States—ACS-NSQIP).

Results
Study identification

The search of electronic databases identified a total of
1,075 citations. After de-duplication, 918 titles and
abstracts were screened. A total of 435 full text records
were assessed for eligibility in accordance with the inclu-
sion and exclusion criteria, from which 22 different HFRs
were identified. An additional three registries were identi-
fied from citation searches of previously published reviews
and from the FFN website. Following further review, two
registries were excluded as we were unable to obtain the
relevant registry documentation and the registry leads
did not respond (Lebanese Hip Fracture Registry [29]
and Korean Hip Fracture Registry [30]) to information
requests. The PRISMA flow diagram is presented in Fig. 1.

Table 2 Hip fracture care items
extracted from eligible registry

documentation Setting

Age of patient inclusion
Years of registry operation

Hip fracture registry context and characteristics

Year of latest published report and year of data reported

Types of cases included
Number of sites

Number of cases registered in latest report

Level of coverage (e.g., national, partial, large-scale)

Delirium standards of care or quality indicators (National Clinical Guidelines were out of scope)

Cognition standards of care or quality indicators (National Clinical Guidelines were out of scope)

Patient follow-up

Mandatory or voluntary participation

Delirium and cognitive assessment data items

Associated registry guidance for delirium and cognitive assessment tool administration

Question/specific tool

Response options (e.g., Yes/No/Unsure, score out of 12)

Timing of assessment in patient journey

Frequency of assessment

Healthcare professional responsible for assessment

Number of patients assessed at each timepoint

Number of patients who screened positive at each timepoint
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Characteristics of registries

Twenty-two HFRs covering 27 countries were eligible for
inclusion and their characteristics are presented in Table 3
(see Supplementary File S3 for summary of registry char-
acteristics and Supplementary Table S4 for checklist of 125
most populated United Nations (UN) member states or con-
stituent countries of a UN member state compared against
identified HFRs). These registries include: American Col-
lege of Surgeons National Surgical Quality Improvement
Program Targeted Procedure Hip Fracture Dataset (ACS-
NSQIP) (United States) [31];
AltersTraumaRegister—Deutsche Gesellschaft fiir
Unfallchirurgie (ATR-DGU) (Germany, Austria, Swit-
zerland) [32]; Argentinian Hip Fracture Registry (AHFR)
(Argentina) [33]; Australian and New Zealand Hip Fracture
Registry (ANZHFR) (Australia, New Zealand) [34]; Chinese
Hip Fracture Registry (CHFR) (China) [35]; Danish Mul-
tidisciplinary Hip Fracture Registry (DMHFR) (Denmark)
[36]; Dutch Hip Fracture Audit (DHFA) (Netherlands) [37];
Finland PERFormance, Effectiveness, and Costs of Treat-
ment Hip Fracture Database (Finland PERFECT) (Fin-
land) [38]; Greek Fragility Hip Fracture Registry (GFHFR)

(Greece) [39]; Gruppo Italiano di Ortogeriatria (GIOG)
(Italy) [40]; Hip Fracture Registry of Pakistan (HipFRoP)
(Pakistan) [41]; Irish Hip Fracture Database (IHFD) (Ire-
land) [27]; Japan National Hip Fracture Database (JNHFD)
(Japan) [42]; Kaiser Permanente Hip Fracture Registry
(KPHFR) (United States) [43]; Mexican Social Security
Institute Multicentre Hip Fracture Registry (IMSS) (Mexico)
[44]; National Hip Fracture Database (NHFD) (England,
Wales, Northern Ireland) [45]; Norwegian Hip Fracture
Register (NHFR) (Norway) [46]; Philippine Hip Fracture
Registry Project (PHFRP) (Philippines) [47]; Portuguese
National Registry of Hip Fractures (RNFA) (Portugal) [48];
Scottish Hip Fracture Audit (SHFA) (Scotland) [49]; Span-
ish Hip Fracture Registry (RNFC) (Spain) [50]; and Swedish
National Hip Fracture Registry (Rikshoft) (Sweden) [S51].
Figure 2 presents a world map highlighting the locations of
each identified hip fracture registry.

Delirium and cognition standards
Six registries reported hip fracture standards or quality indi-

cators related to delirium. The relevant quality indicator of
Australia and New Zealand referred to the proportion of

Identification of studies via other methods

Organisation websites (n = 1)
Citation searching (n = 2)

Reports not retrieved
(n=0)

A
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Reports excluded:
(n=0)

Identification of studies via datab and regi:
—
E Records identified from*
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ik Records removed before screening: Records identified from
2 ?g‘o?ASE via Elsevier (n = Duplicate records removed (n =
£ CINAHL via EBSCChost (n = 162)
= 258)
—J
= :

Titles and abstracts screened Records excluded

(n=0813) (n=478)

ZZD:QS sought for full text »| Reports not retrieved Reports sought for retrieval
2| | (=435 (n=0) (n=3)
c
: :

o
n
F " Reports excluded
”'i‘f;? assessedforeligbity | Full text not available (n = 76) P
= ) Not hip fracture registry study (n = (n=3)
17)
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Editoria/Commentary (n=11)
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study (n=7
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Fig. 1 PRISMA flowchart diagram for the search and study selection process
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Fig.2 Graphical representation of the location of identified hip fracture registries

patients with a hip fracture who have had an assessment of
post-operative delirium in the week following surgery [16].
In England, Wales, and Northern Ireland, the key perfor-
mance indicator included the percentage of patients who
were assessed and found not to have delirium when screened
promptly following surgery [52]. In Italy, the relevant per-
formance indicator related to the daily assessment of pre-
operative and post-operative delirium with the 4 ‘A’s Test
(4AT) [53, 54]. In Spain, the percentage of patients with
delirium assessment using the 4AT at some point during
their hospital admission has been included in the registry as
a key performance indicator since 2023 [19]. In Scotland,
the quality standards referred to delirium assessment with
the 4AT in the Emergency Department (ED) and within 24 h
of admission [17]. In the Netherlands, recommended proto-
cols from the structural quality indicators from the Dutch
Healthcare Inspectorate were reported for delirium manage-
ment in patients aged > 70 [55]. Similarly, delirium risk was
assessed on admission of hip fracture patients aged > 70 in
accordance with the Dutch National Safety Management
System [55]. While no delirium care standard was reported
by the registry in Denmark, the registry steering group
reported working towards including the systematic use of a
validated tool for delirium detection [36].

Three registries reported hip fracture standards or quality
indicators related to cognitive assessment. In Australia and
New Zealand, the quality indicator referred to the proportion
of patients with a hip fracture who had their pre-operative
cognitive status assessed [16]. In Denmark, the quality

@ Springer

indicator included the proportion of patients who have been
assessed for cognitive impairment occurring prior to the cur-
rent fracture [56]. In Italy, the key performance indicator
related to the assessment of pre-operative cognitive status.

Delirium assessment data items

The description of delirium assessment practices across
timepoints for the included registries is presented in Table 4.

Pre- and post-operative delirium assessment

Fourteen out of 22 registries (63.6%) included a measure
of delirium. Of these, one was first-generation (Norway),
seven were second-generation (Australia and New Zealand;
England, Wales, and Northern Ireland; Germany, Austria,
and Switzerland; Ireland; Netherlands; Spain; and Scot-
land), three were third-generation (Argentina; China; and
Portugal), and three were other registries (Italy; Mexico;
and United States—ACS-NSQIP). Ten of the 14 registries
(71.4%; 45.5% of all eligible registries) included a pre-oper-
ative measure of delirium: six second-generation registries
(Australia and New Zealand; England, Wales, and North-
ern Ireland; Germany, Austria, and Switzerland; Ireland;
Spain; and Scotland), one third-generation (Portugal), and
three other registries (Italy; Mexico; and United States—
ACS-NSQIP). Two registries (Australia and New Zealand;
and England, Wales, and Northern Ireland) introduced pre-
operative delirium assessments from 2024.
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The reported timing of pre-operative delirium assessment
varied across HFRs. Two registries assessed delirium at two
timepoints pre-operatively. The Scottish registry assessed
delirium at attendance to the ED and on admission to the
admitting ward. The Mexican registry recorded delirium
pre-admission and pre-operatively. Timing of pre-operative
delirium assessment was recorded as either ‘on admission’
or ‘pre-operative’ across all 10 registries. However, one reg-
istry (Italy) specified the delirium assessment on admission
as ‘Day 0°, while another registry (Ireland) specified the
delirium assessment on admission as ‘Day 1°.

Twelve of the 14 registries (85.7%; 54.5% of all eligi-
ble registries) assessed delirium post-operatively: six were
second-generation (Australia and New Zealand; England,
Wales, and Northern Ireland; Germany, Austria, and Swit-
zerland; Ireland; Scotland; and Spain), three were third-gen-
eration (Argentina; China; and Portugal), and three were
other registries (Italy; Mexico; and United States—ACS-
NSQIP). One registry (Norway) included a peri-operative
delirium assessment from late 2023. One registry (Nether-
lands) recorded delirium as a complication during the hos-
pital admission. One registry (Scotland) introduced a post-
operative assessment of delirium in 2023.

The reported timing of post-operative delirium assess-
ment also varied across HFRs. Four registries (China;
Mexico; Scotland; and United States—ACS-NSQIP) did
not specify a timeframe other than post-operatively. Two
registries (Portugal; and Spain) specified a timeframe of 24 h
post-operatively. Two registries (Argentina; and Australia
and New Zealand) specified that post-operative delirium
assessments should be conducted during the first week fol-
lowing surgery. One registry (Germany, Austria, and Swit-
zerland) specified that post-operative delirium assessment
should occur during the hospital stay. One registry (Eng-
land, Wales, and Northern Ireland) recommended that the
post-operative delirium assessment should occur between
the third and seventh day. One registry (Italy) recommended
post-operative delirium assessments on ‘Day 1°, ‘Day 2’ and
‘Day 3°, with ‘Day 0’ indicating the day of admission. One
registry (Ireland) recommended post-operative delirium
assessments on the third day of admission and at any other
time during admission.

Delirium assessment tools

Seven registries (50%; 31.8% of all eligible registries) out of
the 14 registries that assessed delirium (England, Wales, and
Northern Ireland; Ireland; Italy; Norway; Portugal; Spain;
and Scotland) recommended the 4AT assessment tool [54].
Two registries (Argentina; and Mexico) recommended the
Confusion Assessment Method (CAM) [57] and one regis-
try (Germany, Austria, and Switzerland) recommended the
Nursing Delirium Screening Scale (Nu-DESC) [58]. One

registry (Australia and New Zealand) recommended use of
a validated tool to detect delirium but did not specify the
tool. One registry (United States—ACS-NSQIP) identified
delirium through retrospective chart review. One registry
(Netherlands) recorded delirium as a medical complica-
tion, in addition to assessing delirium risk upon hospital
admission of hip fracture patients aged >70. One registry
(China) did not report the method of delirium assessment.
Eleven registries included an option in the delirium assess-
ment data field for unknown, missing, or not documented.
Patient-related factors, such as ‘unable’ or ‘patient refused’
were also included as response options.

Healthcare professional responsible for delirium
assessment

Four registries (Argentina; Ireland; Netherlands; and Portu-
gal) reported that any member of the multidisciplinary team
(MDT) could conduct delirium assessments. One registry
(Scotland) reported that medical and nursing staff generally
conduct delirium assessments. One registry (Mexico) speci-
fied that geriatricians and nurse specialists in geriatrics con-
ducted delirium assessments. One registry (Italy) reported
that geriatricians or orthopaedic surgeons conducted delir-
ium assessments. One registry (Norway) reported that while
orthopaedic surgeons input data to the registry, delirium
assessment was conducted by nursing staff, orthopaedic
surgeons, or geriatricians. The remaining registries did not
specify which healthcare professionals were responsible for
delirium assessments.

Prevalence of pre-operative delirium or delirium
on admission

Five registries (Ireland; Italy; Mexico; Scotland; and Spain)
reported pre-operative (or on admission) tool completion
rates. Two registries (Mexico; and Scotland) also reported
tool completion rates for pre-admission delirium (95.9%)
and delirium in the ED (66.7%), respectively. The mean
reported pre-operative (or on admission) tool completion
rate was 74.7% (47.7-95.9%). The mean percentage reported
pre-operative (or on admission) positive score rate (delirium
present) across those five registries was 18.9% (14.7-22%)
(see Fig. 3). Across the four registries using the 4AT, the
mean pre-operative (or on admission) positive score rate was
19.1% (14.7-22%).

Prevalence of post-operative delirium
Seven registries (Australia and New Zealand; Ireland; Italy;
Mexico; Netherlands; Scotland; and Spain) reported post-

operative tool completion rates. One registry (England,
Wales and Northern Ireland) reported the post-operative
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tool completion rate though not the positive score rate. Two
registries (Ireland; and Italy) also reported post-operative
tool completion rates across additional timepoints. The mean
post-operative tool completion rate was 70.8% (34.2-95.9%).
The mean post-operative positive score rate across eight
registries was 22.7% (5-42%) (see Fig. 3). Across the five
registries using the 4AT, mean post-operative positive score
rate was 25.5% (20.8-32%).

Cognition data items

The description of cognitive assessment practices for the
included registries is presented in Table 5.

Cognitive assessment

Of the 22 registries, 18 (82%) included a measure of cogni-
tive function. Of these, four were first-generation (Denmark;
Finland; Norway; and Sweden), four were second-generation
(Australia and New Zealand; England, Wales, and Northern
Ireland; Netherlands; and Spain), seven were third-gener-
ation (Argentina; China; Greece; Japan; Pakistan; Philip-
pines; and Portugal), and three were other registries (Italy;
Mexico; and United States—ACS-NSQIP). Pre-operative
cognition function was recorded for the majority of registries
(two registries from Pakistan and Philippines did not report
the timing of the cognitive assessment), while one registry

@ Springer

(Argentina) recorded an additional measure of cognitive
function at discharge.

Cognitive assessment tools

Five registries (27.8%; 22.7% of all eligible registries) out of
the 18 registries that assessed cognitive function (Argentina;
Italy; Portugal; Spain; and Sweden) recommended using the
Short Portable Mental Status Questionnaire (SPMSQ) [57].
Italy also recommended the Ascertain Dementia 8 (AD-8)
assessment [59]. Four registries (22.2%; 18.2% of all eligi-
ble registries; England, Wales, and Northern Ireland; Japan;
Pakistan; and Philippines) recommended assessing cognitive
function with the Abbreviated Mental Test Score (AMTS)
assessment tool [60]. Four registries (Finland; Netherlands;
Norway; and United States—ACS-NSQIP) reported history
of dementia. Two registries (Australia and New Zealand; and
Greece) reported history of dementia in addition to recom-
mending the use of a validated tool. One registry (Mexico)
reported history of dementia and recommended the use of
the Mini-Cog assessment [61]. One registry (Denmark) rec-
ommended the use of a validated tool, though did not specify
which tool. One registry (China) did not specify how cog-
nition was assessed. One registry (Germany, Austria, and
Switzerland) included the Identification of Seniors at Risk
(ISAR) assessment tool [62], through which the presence of
serious memory problems can be ascertained. As part of the
Dutch National Safety Management System [55] in assessing
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delirium risk, the Netherlands registry also included the
presence of memory problems pre-operatively in patients
aged >70. From 2024, the registry from England, Wales,
and Northern Ireland replaced the recording of pre-operative
AMTS with the 4AT. Thirteen registries included an option
in the cognitive assessment data field for unknown, miss-
ing, or not documented responses. Patient-related factors,
such as ‘unable’ or ‘patient refused’ were also included as
response options.

In terms of thresholds used for the specified cognitive
assessment tools, three registries (Portugal; Spain; and
Sweden) defined cognitive impairment as > 3 errors on the
SPMSQ, while one registry (Italy) defined impaired cog-
nition as >3 errors. One registry (Argentina) was in the
process of establishing formal assessment thresholds. Two
registries (England, Wales, and Northern Ireland; and Japan)
defined impaired cognition as a score of <7 on the AMTS,
while one registry (Philippines) defined impaired cognition
as < 8. One registry (Pakistan) did not report the threshold
used for the AMTS. One registry (Mexico) defined cognitive
impairment as a score of <3 on the Mini-Cog.

Healthcare professional responsible for cognitive
assessment

Two registries (Argentina; and Spain) reported that any
member of the MDT could conduct a cognitive assessment.
One registry (Norway) reported that orthopaedic surgeons or
the MDT were responsible for conducting cognitive assess-
ments. One registry (Mexico) reported that geriatricians
were responsible for cognitive assessments. One registry
(Portugal) reported that orthogeriatricians were respon-
sible for conducting cognitive assessments. One registry
(Italy) reported that geriatricians or orthopaedic surgeons
conducted cognitive assessments. One registry (Denmark)
reported that geriatricians or nursing staff conducted cogni-
tive assessments. One registry (Sweden) reported that nurs-
ing staff were responsible for conducting cognitive assess-
ments. One registry (Finland) reported that neurologists
were primarily responsible for assessing cognitive function
in the form of dementia diagnosis.

Prevalence of cognitive impairment or dementia

Thirteen registries (Australia and New Zealand; England,
Wales, and Northern Ireland; Denmark; Finland; Greece;
Italy; Japan; Mexico; Netherlands; Norway; Philippines;
Spain; and Sweden) reported cognitive assessment tool
completion rates. The mean tool completion rate (includ-
ing history of dementia) was 84.2% (58.5-100%). In the
Netherlands registry, memory problems were ascertained
in 77.2% of older adults aged > 70 as part of the Safety Man-
agement System assessment, and history of dementia on

@ Springer

admission was established for 83.2% of all adults aged > 18.
The overall mean positive score rate across 11 registries was
31.6% (9.9-52.4%). The mean positive score rate for vali-
dated cognitive assessment tools across nine registries was
33.9% (9.9% to 52.4%). The mean percentage of patients
with a history of dementia across seven registries was 22.8%
(9.8-37%) (see Fig. 4). Across two registries reporting data
using the SPMSQ (with a cut off of >3 errors), the mean
positive score rate was 31.1% (17.9-44.3%).

Discussion

This scoping review identified 22 national or large-scale
non-national HFRs across 27 countries. Of these, 14 (64%)
collected delirium assessment data, 18 (82%) collected cog-
nitive assessment data, while only one registry collected nei-
ther. The 4AT was the most widely used delirium assess-
ment across HFRs (50%). While 100% of first-generation,
third-generation, 75% of other registries, and 57% of second-
generation registries collected cognitive assessment data,
25% of first-generation, 100% of second-generation, 43%
of third-generation, and 75% of other registries collected
delirium assessment data. Hence, most HFRs are incorporat-
ing delirium and cognitive assessment data items, but there
is heterogeneity in tools and methods. This variability spans
several key areas, including the specific tools used for detec-
tion, the timing and frequency of assessments, the cut-off
scores applied, tool completion rates, positive score rates,
and the healthcare professionals responsible for assessment.

The MCD recommended by the FFN includes cogni-
tive status assessment as a core component. However, no
specific recommendations were made regarding assess-
ment tools, timing, or frequency due to challenges such
as language barriers, lack of locally validated tools, and
cultural variations between countries [13]. When compar-
ing data across different registries, variations in definitions
and assessment methods can create difficulties. Therefore,
it was recommended that registries provide detailed data
dictionaries to ensure clear interpretation of their data
[13]. These challenges were reflected in the current find-
ings. While a substantial proportion of registries (50%)
recommended the 4AT for delirium assessment, other tools
such as the CAM and Nu-DESC were also recommended.
These three tools were previously reported to have a
pooled sensitivity of 0.76, 0.78, and 0.80, respectively and
specificity of 0.90, 0.90, and 0.99, respectively for detect-
ing delirium in hospitalised older adults [63]. However,
post-operative delirium prevalence as measured by the
CAM in the one registry (Mexico) reporting CAM figures
was only 5%, much lower than expected levels. This may
reflect the challenges in managing delirium in emerging
economies, where surgery may be delayed, highlighting
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the importance of considering the time since fracture when
assessing delirium. Furthermore, appropriate implementa-
tion of the CAM requires rigorous training, which limits
its feasibility for routine use in HFRs [64—66]. The known
low sensitivity of the CAM when used in routine practice
[67] can be due to its use by inexperienced and minimally
trained raters [64].

Similarly, cognitive function was assessed using a range
of tools, with the SPMSQ and AMTS being the most com-
mon, as well as recording of a clinical diagnosis of dementia.
Additionally, varying response options and scoring systems
across registries made direct comparisons challenging.
For example, when using the AMTS, registries defined
impaired cognition as a score of less than 7 or less than 8.
The healthcare professionals responsible for administering
these assessment tools also varied across registries, ranging
from any member of the MDT to more specialised profes-
sionals, such as geriatricians, nurse specialists in geriatrics,
orthopaedic surgeons, or neurologists, depending on the
assessment method. Adding to this complexity, the timing
of pre- and post-operative delirium assessment varied con-
siderably. For example, some registries specified assessment
on presentation to the Emergency Department, on hospital
admission, on ‘Day 0’ or on ‘Day 1’ (which both effectively
meant pre-operatively), or simply ‘pre-operatively’. Employ-
ing a common definition and data field for pre-operative
delirium assessment across registries would greatly enhance
international comparability.

This heterogeneity poses challenges for comparing data
and benchmarking performance across registries. The age
of patient inclusion in HFRs is likely to impact on reported
positivity rates for delirium and cognitive assessments. In
addition, different tools have varying diagnostic accuracy,
and the timing of assessment, cut-off scores, as well as
potential biases in completion rates can significantly impact
positive score rates [67]. This is evident in the wide ranges
observed for both delirium and cognitive impairment posi-
tive score rates. For example, pre-operative delirium posi-
tive score rates ranged from 14.7 to 22% while postopera-
tive rates varied more substantially, with ranges from 5 to
42%, though registries using the 4AT showed more con-
sistent results (20.8-32%). One registry (England, Wales,
Northern Ireland) currently recommends the 4AT for both
delirium and cognitive assessment. While the 4AT is primar-
ily designed as a rapid assessment tool for delirium rather
than a comprehensive cognitive assessment [68], it includes
the Abbreviated Mental Test 4 (AMT4) [69] and attention-
related items that evaluate cognitive impairment, making it
useful for detecting underlying dementia [70]. The cogni-
tive components of the 4AT (AMT4 and attention items)
exhibit high specificity but low sensitivity, as well as a high
negative predictive value but low positive predictive value
for diagnosing dementia [70, 71]. This suggests that a 4AT
score of 1-3, based on cognitive test items and taking into
account the availability of collateral history, should prompt
concern about potential cognitive impairment but does not
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rule it out [71]. Therefore, if 4AT scores are collected rather
than a dichotomous response of delirium present or absent,
then it is possible for this tool to be used for both delirium
and cognitive assessment.

Delirium remains under-detected in routine care, high-
lighting a major unmet clinical need [67]. This was also
evident in the current scoping review. Tool completion rates
exhibited substantial variability, ranging from 47.7 to 95.9%
for pre-operative delirium assessment and 34.2-95.9% for
post-operative delirium assessment. As suggested by a num-
ber of qualitative studies, this is likely influenced by factors
such as time constraints, availability of collateral informa-
tion, staff awareness and training, tool complexity, the point
in the patient journey when the tool is administered, and
cultural factors [67, 72-74]. Lower completion rates could
indicate difficulties in tool administration by clinical staff or
the tool not being attempted for various reasons. The vari-
ability and lower completion rates also may introduce a bias
in the positive score rates, depending on the reasons for non-
completion. A key challenge identified was the variation in
how registries classify and record assessment results. The
majority of registries include options for "unable to assess"
or "unknown," which can potentially affect both completion
and positive score rates [67].

This review also reveals encouraging progress in the col-
lection of data related to cognitive impairment and delirium
in international HFRs despite the challenges posed by het-
erogeneity. Compared to 65% in 2023 [14], a high percent-
age of registries now include a measure of pre-operative
cognitive function (82%), demonstrating high levels of
consistency among national programmes in this regard.
Notably, 64% of registries now collect delirium assessment
data, with additional registries contemplating the inclusion
of delirium standards of care. Furthermore, the number of
registries reporting delirium prevalence has increased from
just two registries in a previous 2022 study examining differ-
ences across European HFRs to five registries in this review,
suggesting a growing awareness and emphasis on delirium
assessment [75]. This reflects a growing recognition of the
importance of detecting pre-operative delirium or cognitive
impairment in understanding patient risk, guiding manage-
ment, and predicting outcomes. The increasing inclusion of
delirium assessment as a standard of care is also a positive
trend.

This scoping review benefited from a comprehensive
search strategy, encompassing a wide range of databases and
grey literature sources, which was supplemented through
engagement with knowledge users. Furthermore, the inclu-
sion of international registries enhances the generalisability
of the findings and allows for a broader perspective on the
challenges and opportunities in hip fracture registry data
collection. However, the heterogeneity in the included reg-
istries made it challenging to synthesise the data and draw
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definitive conclusions. A limitation of our study is that we
did not assess whether the tools used in each HFR were
formally validated or appropriately translated for the local
language and cultural context. Evaluating whether the cho-
sen tools were validated for local use would be an important
additional consideration for future studies.

For clinical practice, these findings underscore the impor-
tance of systematic cognitive and delirium assessment in hip
fracture care while highlighting the need for more standard-
ised approaches to improve cross-registry comparability. The
emerging preference for certain tools (such as the 4AT) sug-
gests potential for greater alignment in assessment practices.
Current trends indicate that routine measurement of delirium
and cognition both pre- and post-operatively is becoming
increasingly important. It is of note that the NHFD has
adopted the 4AT for both simple cognitive (scores 1-3) and
delirium assessment (score 4+), streamlining assessment
processes by requiring only one tool. Furthermore, the 4AT
is already the most widely used tool in HFRs and is the most
validated delirium assessment tool, supported by 33 studies
involving over 6,000 patients—twice as many as the CAM or
Nu-DESC [54]. Barriers to the implementation of the 4AT
have been identified, including lack of awareness that the
4AT can be used with patients who are not alert, the need
for tool validation in the local language, and lack of aware-
ness that the 4AT can assist in differentiating delirium and
pre-existing cognitive disorders, suggesting that develop-
ment of educational materials to address these modifiable
barriers may improve implementation rates [76]. Therefore,
widespread adoption of the 4AT by registries could facili-
tate standardisation and enhance international comparabil-
ity, ultimately improving the consistency and reliability of
delirium and cognitive assessments in clinical practice.

Conclusion

This scoping review demonstrated that the majority of
identified HFRs included a measure of cognitive function,
and nearly two thirds incorporated delirium assessment,
reflecting increased awareness of the need to identify pre-
operative delirium or cognitive impairment to assess patient
risk, inform management strategies, and predict outcomes.
Despite this progress, significant heterogeneity exists across
registries in the tools used, scoring methods, completion
rates, the healthcare professionals involved, and positive
score rates. This variability hinders data comparison and
benchmarking efforts. The growing preference for certain
tools, such as the 4AT, suggests a potential pathway towards
greater alignment in assessment practices. Future research
and collaborative efforts should focus on standardising
assessment protocols, improving tool completion rates, and
addressing the challenges posed by varying data collection
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methods to enhance the comparability of data across HFRs,
ultimately improving patient care.
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