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ABSTRACT

Background: Prolonged emergency department waiting times are associated with increased mortality among older patients. In
January 2025, the ED of Linkoping University Hospital, Sweden, implemented a low-resource routine to expedite the workup of
older patients living with frailty by prioritized physician assessment and subsequent workup.

Aim: To investigate if a frailty alert using the Clinical Frailty Scale followed by prioritized clinical assessment influences ED
operating metrics.

Design: This was an observational before and after study of a pre-implementation group (control) and a post-implementation
group (intervention) between October 2024 and February 2025.

Setting/Participants: Consecutive patients aged > 64years, with a documented CFS assessment during the ED visit at the
Linkoping University Hospital, Sweden, who consented to participation, were included.

Method: Standard ED operating metrics, Time to physician, ED length of stay (LOS), and admission rates were compared be-
tween a pre-implementation group and a post-implementation group.

Results: A total of 542 ED visits were analyzed (248 pre-implementation, 294 post-implementation). Time to physician was
shorter in the post-implementation group at 31 min (IQR 15, 65) versus 44 min (IQR 20, 94) (p <0.001). ED LOS was reduced from
352 (IQR 266, 515) to 319 (IQR 240, 458) minutes (p =0.014). The admission rate was unchanged at 59% and 60% (p = 0.4).
Conclusion: Frailty alerts based on the CFS with prioritized workup reduced ED LOS and time to physician in older patients liv-
ing with frailty in this single center study and may be a low-resource intervention to reduce the risks of adverse events in the ED.
Trial Registration: ClinicalTrials.gov identifier: NCT06869148

1 | Background

Emergency departments (ED) face challenges from an increas-
ingly aging population with an expected fivefold increase of
ED presentations among those aged >86years between 2010
and 2050 [1-3]. In Sweden, patients aged > 65years constitute
around 20% of the population whilst accounting for 40% of all
ED visits [4]. Older patients often wait longer for physician ini-
tial assessment [5, 6] more commonly display complex clinical
presentations, and generally utilize more ED resources [7, 8],

partly due to atypical presentations and multiple comorbidities
[7] requiring extensive workup [9-11]. Atypical presentations
with nonspecific complaints recur frequently in older patients
living with frailty [12], a syndrome characterized by decreased
physiological reserve capacity [13]. Frailty has consistently
been shown to predict adverse outcomes in the ED across di-
verse healthcare settings. Older adults living with frailty expe-
rience prolonged ED length of stay (ED LOS) [14-16], higher
admission rates and longer hospital stay [13, 14, 16, 17], func-
tional decline [12, 13, 17] and short-term mortality [14, 16, 17].
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There is an association between extended ED LOS and higher
rates of in-hospital mortality in patients with limited auton-
omy and who are living with frailty [16, 18-20]. Prolonged ED
LOS among older adults may be precipitated by the exclusive
reliance on standard triage systems for initial risk assess-
ment, as these tools have a well-documented bias toward un-
dertriage in this patient population [21-23], thereby delaying
both initial physician evaluation and subsequent diagnostic
workup. This creates a downstream of delays that compounds
in time, causing unnecessary delays and ultimately increasing
the risk of adverse effects.

Among ED interventions aimed to reduce adverse events in
older patients, specialized geriatric teams in the ED have
been shown to reduce avoidable hospital admissions, ED re-
attendance, and functional decline [24, 25]. Most interven-
tions, however, fail to improve operational or patient related
outcomes [26, 27]. Despite recommendations for early frailty
assessment in emergency care settings [28], implementation
and effectiveness of frailty alert systems remain insufficiently
investigated. While whiteboard flagging using the Clinical
Frailty Scale has facilitated staff prioritization of care [29], and
electronic Clinical Frailty Scale alerts have enhanced timeli-
ness of Comprehensive Geriatric Assessment for direct admis-
sions to frailty assessment units [30], the impact of frailty alerts
in a general ED without specialized geriatric resources remains
a gap in our current knowledge.

At our general ED, at the Linkdping University Hospital in
Sweden, frailty assessments for elderly patients have been a clin-
ical routine since 2021 and we have shown that frailty is asso-
ciated with mortality, hospital admission and increased length
of stay [14]. As a result, an addition to the clinical routine was
introduced in January 2025 to act on the frailty assessment. The
routine recommends that all patients aged > 64 years of age were
recommended to receive an early CFS assessment and, if the pa-
tient was assessed as living with frailty (CFS>4), a frailty alert
would be documented in the electronic ledger where all current
patients in the ED are displayed for the clinicians. Patients with
frailty alert were to be prioritized for assessment by physicians
and a plan for care to prevent possible iatrogenic complications
such as delirium and falls was to be established according to
guideline recommendations and patients’ current status.

This study investigated whether the intervention of a frailty alert
system with prioritized clinical workup affected emergency de-
partment length of stay and time to physician assessment in
older patients living with frailty. The study also examined po-
tential displacement effects on robust older patients attending
the emergency department during the same period.

2 | Method
2.1 | Study Design and Setting

This was an observational, retrospective, before-after study
comparing outcomes between a pre-implementation control
period and a post-implementation intervention period. The
study was carried out in the ED at Linkdping University hos-
pital, an urban tertiary care center serving a population of

approximately 170,000 inhabitants in Sweden. The ED receives
around 50,000 visits annually. Patients aged > 64 years of age
contribute to around 30% of these visits and approximately
50% of all hospital admissions from the ED. The intervention
comprised early frailty identification using the Clinical Frailty
Scale (CFS), preferably during triage, with documentation of
frailty alerts (CFS>4) in the electronic ED ledger, followed by
prioritized physician assessment and targeted care planning
by the treating team consisting of an emergency physician, a
registered nurse, and an assistant nurse. Clinical outcomes
were compared between a pre-implementation group (con-
trol period) and post-implementation group (intervention
period). The data collection period occurred over 6weeks in
October-December, 2024 (pre-implementation group) and
over 6weeks in January-March, 2025 (post-implementation
group). The study protocol was prospectively registered on
ClinicalTrials.gov and the study was approved by the Swedish
Ethical Review Authority (reference no: 2024-05740-01). No
other relevant changes in ED operations were made during the
study period.

2.2 | Selection of Participants

All patients visiting the ED during the study period aged
> 64 years with a CFS score documented in the electronic health
records were eligible for inclusion. Written information about
the study and the possibility to opt out was sent by mail to all
eligible patients. The patient or a proxy (a caretaker/next of kin)
could opt out either by mail, email, or by telephone. In addition,
patients were excluded who did not receive the opt out informa-
tion (written information returned to the research team) and
were not deceased according to the Swedish population registry.

2.3 | Outcome Measures

The primary outcome was ED length of stay. Secondary out-
comes were: time to the first assessment by a physician, admis-
sion rate, and difference in ED length of stay between patients
in different triage categories. All outcomes were compared be-
tween the pre-implementation and post-implementation period
for the robust patients as well to investigate potential displace-
ment effects.

2.4 | Statistical Analysis
2.4.1 | Data Analysis and Sample Size Calculation

Sample size calculation aimed to reduce length of stay for pa-
tients living with frailty in triage category 3 (urgent) to match
that of robust patients aged > 64 years in triage category 2 (very
urgent). Previous data collection in the same setting showed that
triage category 3 contained the largest proportion of older pa-
tients living with frailty [14]. In the previous study cohort, 50%
of patients > 64years of age were assessed as CFS >4 and the
difference in ED LOS between patients with frailty in triage
category 3 compared to robust patients in triage category 2 was
60min. Given that the ED LOS varies less in the highest and
lowest triage categories, we estimated that a realistic target in
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effect size would be a 45-min reduction in LOS for patients liv-
ing with frailty.

With an « level of 0.05, power of 0.8, an effect size of 45min with a
standard deviation of 150min, a total of 176 patients were needed
for follow-up in the post-implementation group. To account for
approximately 20% loss to follow up and sub-group analysis, we
aimed to include 240 patients with CFS >4 in the pre- and post-
implementation groups respectively. To explore possible secondary
displacement effects of the clinical routine on robust ED patients
(CFS<5), the outcome measures were investigated for this group
aswell. With patients aged > 64 living with frailty constituting one
third of assessed patients with 50% being CFS>4, we aimed for
960-1440 for the total study population [14]. Data collection was
finalized when the targeted number of patients with CFS>4 was
reached and no opting-out had been made within 5weeks of re-
ceiving the study information, as stated in the ethics approval.

Descriptive statistics were reported as medians for continuous
variables and percentages for categorical variables. Median for
LOS was compared using the Wilcoxon rank sum test, and the
admission rate was compared using Pearson's Chi-squared test
or Fisher's exact test when the number of outcomes was lower
than five in any group.

2.4.2 | Patient and Public Involvement

Research partners aged >65years from a local patient involve-
ment organization contributed to study design review and out-
come selection. Further into the planning process, the research
partners participated in the development of patient information
materials, provided advice, and contributed information mate-
rial and method of delivery.

©)

Inclusion of 1217 ED visits Q\

fa A\

Pre-implementation group  Post-implementation group
)

(n=571) (n=646
-CFS1-4:323 -CFS 1-4: 352
- CFS 5-8: 248 - CFS 5-8: 294

3 | Results
3.1 | Characteristics of the Study Subjects

After exclusion of 228 patients, a total of 542 ED visits of patients
living with frailty with > 64 years of age were included in the study,
with 248 visits in the pre-implementation group and 294 visits in
the post-implementation group (Figure 1). The proportion of pa-
tients assessed as CFS >4 was 43.2% in the pre-implementation
group and 45% in the post-implementation group. The mean age
was similar for patients living with frailty in both cohorts (85 and
84years)and the proportion of women was similar at 57% in the pre-
implementation group and 55% in the post-implementation group
(Table 1). In the robust groups, women constituted 47% in the pre-
implementation group and 50% in the post-implementation group.

3.2 | Main Results

Overall ED LOS decreased for patients living with frailty from a
median of 352min for the control group to 319min for the post-
implementation group (p =0.01). Time to physician assessment de-
creased in the post-implementation group, from 44 to 31 min in the
post-implementation group (p<0.001) (Table 2). The admission
rate was unchanged at 59% in the control group and 60% in the
post-implementation group (p=0.4) (Table 2). Both ED LOS and
time to physician was reduced in triage acuity 1-3 subgroups, but
increased in triage acuity 4 (less urgent) patients (Table 3).

3.3 | Displacement Effects

There were a total of 675 robust (CFS<5) patients in the study
with 323 pre-implementation and 352 post-implementation

1445 ED visits

P

gﬂ Exclusion (n=228)

- Opt out by patient (n=164)

- Opt out by proxy (n= 24)

- Incorrectly completed
return forms (n=17)

- Returned

unopened information letter
i.e., fail to deliver (n=8)
-Errorsin ED

registration (n=18)

- Nurse visits (n=21)

538

FIGURE1 | Flowchart describing the inclusion process. CFS, Clinical Frailty Scale; ED, emergency department.
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respectively. The mean age was 79 years of age and did not differ
between the groups. There was a decrease in ED LOS from 317
to 303min (p=0.12) and a significant decrease in time to phy-
sician, from 54min in the pre-implementation group to 46 min
for the post-implementation group (p =0.02). The admission rate
was unchanged for robust patients at 41%.

TABLE1 | Basic characteristics of the study cohort.

Pre- Post-
implementation implementation
group? group?
Living with Living with
frailty (CFS>4) frailty (CFS>4)

n 248 294
Age, median (IQR) 84 (79, 89) 85 (79, 90)
Women (%) 142 (57%) 163 (55%)
CFS

5 114 (46%) 142 (48%)

6 78 (31%) 78 (27%)

7 54 (22%) 72 (25%)

8 2(0.8%) 2(0.7%)
Mode of arrival

Ambulance 162 (65%) 203 (69%)

Walk-in 77 (31%) 76 (26%)

Recumbent 6 (2.4%) 11 (3.7%)

patient transport

Other 3(1.2%) 3(1%)
Triage category

1 (Immediate) 8 (3.5%) 17 (6.3%)

2 (Very urgent) 102 (45%) 124 (46%)

3 (Urgent) 109 (48%) 123 (46%)

4 (Non-urgent) 8 (3.5%) 4 (1.5%)

Missing data 21 (9.2%) 26 (9.7%)

aMedian (Q1, Q3); n (%).

4 | Discussion

In this observational before and after study in a single-center
general ED, a clinical routine prioritizing patients based on CFS
reduced ED LOS by 33min and time to physicians by 13min
in frail patients. For patients in triage category 3 (urgent), the
group with the largest proportion of patients living with frailty,
the ED LOS was reduced by 25min.

Reducing emergency department length of stay is particularly
important for older patients, as prolonged stays increase mortal-
ity risk and hospital length of stay, creating further ED board-
ing [18, 20]. Decreases in ED LOS have been demonstrated in
specialized geriatric EDs compared to ordinary EDs [31] and
following interventions connected to geriatric teams where ED
LOS significantly decreased from 19.1 to 12.7h [32]. The first
older people's Emergency Department in England demonstrated
significantly lower ED LOS and waiting time to physician of 63
and 75min respectively, compared to a main ED [33]. However,
not all EDs have the resources to organize dedicated spaces
and teams for geriatric patients, as is the case for our ED in
Link6ping, Sweden. These findings are therefore particularly
relevant for general EDs operating without specialized geriat-
ric resources, demonstrating that targeted frailty interventions
can achieve meaningful improvements even in standard care
settings.

The American College of Emergency Physicians' geriatric emer-
gency department guidelines provide recommendations across
six domains: staffing, equipment, education, policies and pro-
cedures, follow-up care, and performance improvement mea-
sures [34]. However, the feasibility of the recommendations
has been questioned considering most EDs worldwide lack the
resources to provide the level of service described [35]. In the
present study, we could observe reduced ED LOS by prioritizing
patients living with frailty without the addition of specialized
geriatric resources. Even if the existing evidence to support ED
interventions to reduce adverse events for older ED patients is
limited [26, 27], interventions during hospital stay have shown
promise in improving functional status, decreasing in-hospital
length of stay, and readmissions [36]. Hence, reducing ED LOS
may reduce morbidity by limiting the time spent in the ED and
facilitating transfer to the hospital where the conditions to im-
prove outcomes may be more favorable [20].

TABLE 2 | Emergency Department length of stay, admission, and waiting time to physician.

Pre-implementation

Post-implementation

group? group?
Living with frailty Living with frailty Difference
(CFS>4) (CFS>4) (95% CI) pP
ED length of stay in minutes, 352 (266, 515) 319 (240, 458) 33 (33 t0 43) 0.014
median (IQR)
Waiting time to physician 44 (20, 94) 31 (15, 65) 13(12to 19) <0.001
Admission 145 (59%) 175 (60%) 1(-7t09) 0.4

aMedian (Q1, Q3); n (%).
bWilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test.

4 0of 7

Academic Emergency Medicine, 2026

85U8017 SUOWIWOD SA 1D 8 [deatdde aup Ag peusencb a.1e sjolLe YO 9SN Jo Sojni o} AkeuqT8UIIUQ A8]I/ UO (SUONIPU0D-PUe-SWBl Lo A3 1M Arelq 1 jeuljuo//SAny) SUONIPUOD pue S 1 81 88S "[920z/c0/TE] uo Akeiqiauliuo A(Im ‘BseAn Buidodui Aq 6520, Wede/TTTT'OT/I0p/W0 A8 |1 Aleiq 1 uluoy/Sdny Wwolj pepeojumod ‘Z ‘9202 ‘ZT.ZESST



TABLE 3 | Emergency Department length of stay and waiting time to physician across different triage categories.

Pre-implementation group?

Post-implementation group?®

Living with frailty (CFS >4) Living with frailty (CFS > 4) p°
Triage category
1 (Immediate)
ED length of stay in minutes, median 308 (235, 792) 260 (176, 362) 0.3
(IQR)
Wait time in minutes, median (IQR) 18 (3, 72) 14 (1, 44) 0.9
2 (Very urgent)
ED length of stay in minutes, median 350 (259, 487) 308 (240, 432) 0.09
(IQR)
Wait time in minutes, median (IQR) 30 (259, 487) 24 (13, 52) 0.2
3 (Urgent)
ED length of stay in minutes, median 378 (283, 530) 342 (238, 505) 0.1
(IQR)
Wait time in minutes, median (IQR) 74 (34,122) 49 (21, 99) 0.006
4 (Less urgent)
ED length of stay in minutes, median 285 (179, 584) 402 (318, 1090) 0.4
(IQR)
Wait time in minutes, median (IQR) 69 (21, 92) 71 (16, 129) 0.5

aMedian (Q1, Q3).
bWilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test.

The prioritization of specific patient groups inherently raises
concerns regarding potential adverse effects on care delivery
to other patient groups. Our findings, however, indicate the op-
posite of a displacement effect with waiting time for physician
being reduced post-implementation and a trend toward shorter
ED LOS for robust older patients as well. This may be caused
by a phenomenon known as within-unit spillover. Within-unit
spillover occurs when healthcare interventions targeting spe-
cific patients modify provider behavior throughout the unit,
thereby affecting outcomes for non-targeted patients receiving
care from the same providers [37]. In this instance, knowledge
about the new routine could have influenced staff members and
ED work up was prioritized in older patients in general, even
when they were not assessed as living with frailty. Thus, our
study highlights that frailty alerts may improve lead times for
vulnerable patients, without causing a negative displacement ef-
fect on robust older patients.

Our results suggest that reductions in LOS can be achieved
through simple measures in a general ED, making way for
implementing similar routines in other EDs. This simple in-
tervention, along with targeted actions to decrease the risk
of short-term complications, could improve emergency care
of older patients and additionally facilitate the overall ED pa-
tient flow.

In line with improving care for older ED patients, the patient
aspect is vital to focus and build on. When Horlin et al. [38] ex-
plored patient attitudes of being screened for frailty with CFS
in our ED in Linkoping, the results showed overall positive or

neutral experiences. The purpose of the frailty assessment was
however not perceived as entirely clear, highlighting the need
for future research to investigate if a low-resource frailty at-
tuned routine has an impact on patient experience and reported
outcomes, as well.

4.1 | Limitations

We did not collect data on the remaining patients in the ED, nor
some confounding factors affecting the LOS, such as the num-
ber of consult requests or radiology requests during the stay.
To minimize the effect of external factors such as staffing, the
data collection periods for the control- and post-implementation
groups were deliberately set in time periods with “ordinary”
workflow, that is, not during holidays or extended vacations.

We did not find any displacement effects on robust patients,
partly targeted by the intervention, which are also vulnerable
to long ED LOS [19, 20] However, we cannot fully exclude dis-
placement effects in other, less vulnerable patient groups. It was
deemed unfeasible to collect data on other groups as the Swedish
Review Authority requested patient consent for displacement
analysis as well.

There is a risk of selection bias as more than a third of the in-
tended inclusion opted out (n =188, 39%). To counteract consis-
tent exclusion of older patients in research, specifically involving
routine data, the European Taskforce of Emergency Medicine
advises ethics committees to carefully weigh the requirement
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for informed consent against the need for developed guidelines
and improved care for older patients living with frailty [39].

There wasanonsignificantincrease in ED LOS and waiting times
for older patients living with frailty in triage category 4 (less ur-
gent), but this group was small (4 patients pre-implementation
and 8 patients post-implementation), which limits any conclu-
sions about this group.

We did not measure the impact of the clinical routine on indi-
vidual clinicians and hence we do not know if there were other
confounding factors influencing prioritization between the
pre-implementation and post-implementation period. This was
a pragmatic study and the recommendation to prioritize older
patients living with frailty was inherently vague to clinicians
as there may be many aspects to consider when prioritizing ED
patients.

5 | Conclusion

Our study showed that frailty alerts, in a general ED without
frailty units and geriatric teams, led to a significant decrease
in ED LOS and waiting time to physician, without causing dis-
placement effects on other older ED patients who did not have
a frailty alert. Electronic frailty alerts as a clinical routine may
improve ED flow whilst reducing adverse outcomes for vulner-
able older patients.
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