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Abstract
Introduction
Elderly patients, particularly those in long-term care (LTC), are a growing proportion of patients who present
to the emergency department (ED). This population is medically complex, with high burdens on ED
resources and patient flow. This study sought to characterize how elderly LTC and community-dwelling (CD)
patients use ED services. 

Materials and methods
This was a retrospective cohort study that assessed approximately 200 senior (age>65) ED visits. These
patients were either residing in LTC facilities or they were CD. All participants lived in the same, medium-
sized Canadian city. Data indicating demographic information, acuity of presentation, and administrative
parameters (such as disposition status or length of stay) were collected and analyzed.

Results
A few statistically significant differences between the populations were noted. This included mean age,
which was 82.6 years in the LTC population and 77.3 for the CD group (p<0.001). There were 27 repeat visits
among patients in the LTC group, compared to six from the CD patients (p<0.001). In the LTC population, 75
patients required transport from emergency medical services (EMS) compared to 41 from the control group
(p<0.001).

Conclusion
LTC patients re-present to the ED and use EMS services more frequently than their CD counterparts. This
difference indicates potential areas to target for future quality improvement work to help enhance care to
this vulnerable population.
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Introduction
The care of the geriatric population can be fraught with challenges due to medical and socioeconomic
factors. The emergency department (ED) is often the point of first contact for many elderly persons, and it is
a difficult place for these patients to be cared for appropriately. Multiple studies have shown that the elderly
population is increasingly using the ED [1-5]. There is a disproportionate growth in the number of older
patients presenting to the ED and requiring hospital admission [2-3]. Adding to the complexity of this
patient population is the knowledge that older adults can have ambiguous concerns or atypical
presentations of common complaints [6]. The use of diagnostic testing, consultation, length of stay (LOS),
and hospital admission has been shown to increase with age in Canadian EDs [7-8]. Patients over the age of
85, who are at increased risk for adverse events while in the ED, are more likely to experience prolonged ED
LOS [9]. There is also data to suggest that this population is at high risk to re-present to the ED, and that a
previous admission is a strong predictive factor for readmission [3-4]. An American study has shown that the
LOS of ED visits will increase and that interventions such as expanding ED size may be required to keep up
with the increased demand [5].

Broadly speaking, the aging population can be considered as either those who are community-dwelling (CD)
and those who reside in long-term care (LTC). When looking at this demographic, a central question is how
to provide patient-centered emergency care to the LTC population. These patients are unable to
independently maintain their activities of daily living due to different disease states. With this in mind, the
LTC population can be thought of having higher baseline care needs than their CD
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counterparts. Historically, there have been debates about the appropriateness of LTC patients who are
referred from their facilities to present to the ED [10]. It has been shown that patients who meet specific
criteria may have had their visit to the ED prevented [11]. A Canadian study looked specifically at all of the
LTC facilities in Ontario and their use of the ED, demonstrating these residents place a heavy demand on
health care resources, citing admission rates and emergency medical services (EMS) usage as being
particularly high [7]. In Australia, residents of aged care facilities faced a considerable burden when
transferred to the ED [8]. This included high rates of investigation and intervention and increasing rates of
complications like delirium and hospital-acquired infections. Poor bilateral communication patterns
between the LTC facilities and the ED is a known problem, which frequently leaves LTC patients dissatisfied
at the end of their experience [12-15].

There is a clearly demonstrated need for improved geriatric care, notably for those presenting to the ED [16].
Some initial data from interventions with geriatrics-focused practitioners have demonstrated the potential
to reduce transfers to the ED and hospital admissions [17-21]. However, there remains a paucity of data
comparing the specifics of the use of emergency services by the LTC and CD elderly populations. The goal of
this study is to compare the characteristics of how these two populations are utilizing the ED.
Understanding the differences in ED utilization may help identify potential areas to intervene on in order to
enhance the quality of care delivered to this population.

Materials And Methods
Study design and setting
This study was a retrospective cohort study comparing two groups of patients aged 65 and older; those who
resided in LTC facilities and those CD. The LTC facilities that data was collected from were those operated by
the local health region. There are a total of nine health region-run LTC facilities. Across all these facilities,
there are 1, 337 beds. These were selected based on their unique postal codes. Data was collected from the
only two hospitals with EDs in Regina, Saskatchewan.

Sample selection and data abstraction
A convenience sample of approximately 100 charts for each of the sample groups was selected. This sample
size was selected, as it was felt to provide a general overview of local ED utilization trends. Charts were
collected if they were deemed to meet our inclusion criteria. For the CD group, this was if a patient was older
than age 65. In addition to this age cut-off, the inclusion criteria for the LTC group required that the patient
reside in a facility, as delineated by the unique residential postal codes. The first 100 presentations from
each of two EDs in Regina beginning in January 2012 were collected. An attempt was made at abstracting
data from a consecutive sample, however, if a given chart was unavailable, the next available presentation
meeting criteria were provided by the Health Records department. Repeat presentations from the same
patient were documented as unique visits and distinguished for further analysis. Any personal care home or
private facility that was not run by the local health region was deemed to be part of the CD population. This
was due to a lack of standardization of care with the care protocols from the health region operated facilities.

Data regarding age (years), sex (male or female), Canadian Triage and Acuity Scale (CTAS) score (1 - 5),
method of arrival (EMS or private vehicle), and disposition were collected. Disposition was categorized as
admitted, discharged, or left without being seen (LWBS). LOS data was acquired from the Regina Qu'Appelle
Health Region (RQHR) Health Records department.

Data abstraction was performed by a single reviewer (ST). A standardized, password-encrypted, electronic
spreadsheet was designed in which to input the data. The metrics chosen to collect the data were all deemed
to be objective and not up to the interpretation of the reviewer. Data were statistically analyzed using IBM
SPSS Statistics 22 and included descriptive statistics, Chi-square, and independent t-tests where
appropriate. A p value of <0.05 was deemed to show statistical significance.

Ethical approval was received by the RQHR Research Ethics Board (REB 13-110).

Results
In total, 100 visits from the LTC and 99 visits from the CD populations were analyzed. One visit from the CD
population was excluded due to relevant data being undocumented within the chart. Table 1 describes
demographic information of our samples.
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Characteristic LTC Sample (n = 100) CD Sample (n = 99) Significance level (p)

Sex    

Male 46 44  

Female 54 55 0.83

    

Age    

65-70 14 29  

71-80 25 33  

81-90 40 31  

>90 21 6  

Mean age (yrs) 82.6 77.3 <0.01

    

Visit Statistics    

Single visit 73 93  

Repeat visits 27 6 <0.01

TABLE 1: Comparative demographics of long-term care and community-dwelling cohorts
LTC: long-term care; CD: community dwelling

Table 2 illustrates comparisons between the two groups for ED-related variables. In the LTC population, 75
visits were documented as requiring transport from EMS compared to 41 from the control group (p<0.01).
Dispositions were not statistically different between the two populations with 50 patients from LTC and 43
from the CD group being admitted. Additionally, CTAS distributions across both groups were statistically
similar (p=0.13).
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Characteristic LTC Sample (n = 100) CD Sample (n = 99) Significance Level (p)

Arrival to ED    

Brought in by EMS 75 41
<0.01

Private Vehicle 25 57

Unknown 0 1  

    

Disposition    

Admitted 50 43
0.23

Discharged 46 55

LWBS 4 1  

    

CTAS Score    

1 5 1  

2 9 21  

3 43 44  

4 33 22  

5 10 10  

TABLE 2: Comparison of selected characteristics
EMS: emergency medical services; LWBS: left without being seen; CTAS: Canadian Triage and Acuity Scale

Tables 3-4 show admission CTAS or mode of arrival stratified by CD/LTC. With respect to the CTAS scores, a
significantly higher proportion of CTAS 1-3 patients were admitted in both samples. In terms of mode of
arrival, there was a significant difference in those from the CD population arriving by EMS getting admitted
compared to those who arrived by private vehicle. This difference was not noted among the LTC population.
Table 5 shows CTAS by mode of arrival. Again, a significant difference was noted in the CD population but
not the LTC group.

 Admitted Not Admitted Significance Level (p)

    

CD Sample    

CTAS 1-3 36 30
<0.01

CTAS 4-5 7 25

    

LTC Sample    

CTAS 1-3 34 21
0.03

CTAS 4-5 16 25

TABLE 3: Disposition by CTAS classification for the CD and LTC cohorts
CTAS: Canadian Triage and Acuity Scale; CD: community dwelling; LTC: long-term care
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 Admitted Not Admitted Significance level (p)

CD Sample    

EMS 30 11
<0.01

Private Vehicle 13 44

    

LTC Sample    

EMS 41 33
0.33

Private Vehicle 9 13

TABLE 4: Disposition by mode of arrival for the CD and LTC cohorts
CD: community dwelling; LTC: long-term care; EMS: emergency medical services

 EMS Private Vehicle Significance Level (p)

CD Sample    

CTAS 1-3 33 33
0.02

CTAS 4-5 8 24

    

LTC Sample    

CTAS 1-3 45 12
0.29

CTAS 4-5 30 13

TABLE 5: CTAS classification by mode of arrival for both sample cohorts
CTAS: Canadian Triage and Acuity Scale; CD: community dwelling; LTC: long-term care; EMS: emergency medical services

Finally, LOS metrics were abstracted. In the LTC population, patients categorized as CTAS one to three had a
median LOS of five hours. In the respective CD group, LOS was five hours. Those triaged as CTAS four or five
were found to have a median LOS of three hours. The comparative CD group was recorded as having a
median LOS of four hours. For both patient groups, any patient who was admitted had a median LOS of six
hours.

Discussion
Our study sought to compare ED presentations among those elderly in the community and those from LTC so
that areas with discrepancies may be targeted for interventions to improve patient care and flow. Significant
differences were noted in patient age, repeat presentation to the ED, and the use of EMS.

Additionally, CTAS scores, length of stay, and admission rates were examined. The LTC group was noted to
have lower acuity scores although this comparison did not reach statistical significance. Lengths of stay and
admission rates by CTAS were also statistically similar. The data suggest that the patients are managed
appropriately and the disposition determined in a similar fashion regardless of where patients reside.

LTC patients were found to be significantly older than community dwellers. While this is a non-modifiable
component, it is of importance regarding clinical care and the use of resources. Studies have shown that
increasing age results in a heavier burden of resources [7-9]. As well, it has been shown that the older
patients have a higher likelihood of being admitted to the hospital, with increased length of stay [2-3,7-9].
While there was no statistical difference in admission rates, there did appear to be a trend towards more
admissions in the LTC cohort.
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There were a higher number of patients found to return to the ED amongst the LTC group. While details of
subsequent re-presentations were not investigated, it identified an area where improvements may reduce
the ED burden. Communication between LTC homes and emergency physicians have been previously shown
as suboptimal [12-15]. Previous literature has demonstrated that significant information gaps are present
when LTC patients are transferred to the ED [22]. There has also been evidence demonstrating a clear
discrepancy between the information desired by ED staff and that which is provided from LTC [23]. As such,
improved handover protocols may represent an area for intervention. Furthermore, in cases with additional
resources, such as multidisciplinary management teams, patient outcomes have been improved [18,21]. As a
result, clear and direct physician communication, with additional care team members, has the potential to
decrease these repeat presentations that bog down patient flow and decrease patient satisfaction.

Perhaps the most reasonable area for intervention surrounds the use of EMS by LTC patients. It has been
indicated that older age is an independent risk factor for transportation to the ED via EMS [24]. Our data
identified that LTC patients present to the ED via EMS at a significantly higher volume, consistent with
previous literature [7]. However, we reported a statistically significant difference in EMS use by LTC patients
and CD patients. CD elderly used EMS at a higher frequency when associated with a higher CTAS.
Significantly higher rates of admission after EMS use were also documented in the CD sample. This is a
reasonable expectation but was not reflected in the LTC group. This data suggests that LTC patients might
be using EMS when not appropriate. This could be due to the LTC staff being unfamiliar with options or
limited transportation modalities available to patients and their families. Pilot studies show mobile
registered nurses or EMS treating patients onsite have reduced presentations to the ED [20-21,25]. Together,
increased access to multidisciplinary teams and the increased management of patients in LTC facilities by
medical providers may have the potential to reduce ED visits and improve patient flow.

Our study was limited by different factors. First, as a convenience sample that looked at a limited number of
presentations, there is an inherent risk of selection bias. Furthermore, as a retrospective chart review, there
is always a risk of erroneously recorded information. In order to mitigate this risk, only information that was
felt to be standardized was collected. As a direct result of this standardization attempt, we were unable to
collect information regarding the comorbid status or frailty of the enrolled patients and the exact reason for
the repeated presentations to the ED. As well, we did not have a second reviewer assess the patient charts to
ensure inter-rater reliability. With respect to the length of stay, we found discrepancies between what was
provided to us by the Health Records Department and the actual paper charts, as information was often
missing from the paper charts. As such, it was assumed that the information provided by Health Records was
reliable data because it was consistently reported.

Conclusions
Elderly populations, including those from LTC, are becoming an increasing burden on ED resources and
patient flow. Notable differences were recognized in LTC patients – advanced age, higher re-presentation
rates to the ED, and increased use of EMS services. With this in mind, future research should be directed at
the reasons for ED revisits. Interventions aimed at improving handovers and reducing EMS use should also
be considered.
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involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three years with
any organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Xu KT, Nelson BK, Berk S: The changing profile of patients who used emergency department services in the

United States: 1996 to 2005. Ann Emerg Med. 2009, 54:805-810. 10.1016/j.annemergmed.2009.08.004
2. Leonard C, Bein KJ, Latt M, Muscatello D, Veillard AS, Dinh MM: Demand for emergency department

services in the elderly: an 11 year analysis of the Greater Sydney Area. Emerg Med Australas. 2014, 26:356-
360. 10.1111/1742-6723.12250

3. Lowthian J, Curtis A, Stoelwinder J, et al.: Emergency demand and repeat attendances by older patients .
Intern Med J. 2013, 43(5):554-60. 10.1111/imj.12061

4. Deschodt M, Devriendt E, Sabbe M, et al.: Characteristics of older adults admitted to the emergency
department (ED) and their risk factors for ED readmission based on comprehensive geriatric assessment: a
prospective cohort study. BMC Geriatr. 2015, 15:54. 10.1186/s12877-015-0055-7

5. Pallin DJ, Allen MB, Espinola J, Camargo CA, Bohan JS: Population aging and emergency departments: visits

2018 Trivedi et al. Cureus 10(11): e3642. DOI 10.7759/cureus.3642 6 of 7

https://dx.doi.org/10.1016/j.annemergmed.2009.08.004
https://dx.doi.org/10.1016/j.annemergmed.2009.08.004
https://dx.doi.org/10.1111/1742-6723.12250 
https://dx.doi.org/10.1111/1742-6723.12250 
https://dx.doi.org/10.1111/imj.12061
https://dx.doi.org/10.1111/imj.12061
https://dx.doi.org/10.1186/s12877-015-0055-7
https://dx.doi.org/10.1186/s12877-015-0055-7
https://dx.doi.org/10.1377/hlthaff.2012.0951


will not increase, lengths-of-stay and hospitalizations will. Health Aff. 2013, 32:1306-1312.
10.1377/hlthaff.2012.0951

6. Limpawattana P, Phungoen P, Mitsungnern T, Laosuangkoonc W, Tansangworn N: Atypical presentations of
older adults at the emergency department and associated factors. Arch Gerontol. 2015, 62:97-102.
10.1016/j.archger.2015.08.016

7. Gruneir A, Bell CM, Bronskill SE, Schull M, Anderson GM, Rochon PA: Frequency and pattern of emergency
department visits by long-term care residents—a population-based study. J Am Geriatr Soc. 2010, 58:510-
517. 10.1111/j.1532-5415.2010.02736.x

8. Dwyer R, Gabbe B, Stoelwinder JU, Lowthian J: A systematic review of outcomes following emergency
transfer to hospital for residents of aged care facilities. Age. 2014, 43:759-766. 10.1093/ageing/afu117

9. Latham LP, Ackroyd-Stolarz S: Emergency department utilization by older adults: a descriptive study . Can
Geriatr J. 2014, 17:118-125. 10.5770/cgj.17.108

10. Jensen PM, Fraser F, Shankardass K, Epstein R, Khera J: Are long-term care residents referred appropriately
to hospital emergency departments?. Can Fam Physician. 2009, 55:500-505.

11. Burke RE, Rooks SP, Levy C, Schwartz R, Ginde AA: Identifying potentially preventable emergency
department visits by nursing home residents in the United States. J Am Med Dir Assoc. 2015, 16:395-399.
10.1016/j.jamda.2015.01.076

12. Edwards MA, Naik P, Bachuwa GI, Lecea N, BS, Campe JL: A survey of emergency department staff about
challenges and recommendations for emergency department care of extended care facility patients. J Am
Med Dir Assoc. 2012, 13:143-150. 10.1016/j.jamda.2010.05.012

13. Gillespie SM, Gleason LJ, Karuza J, Shah MN: Health care providers’ opinions on communication between
nursing homes and emergency departments. J Am Med Dir Assoc. 2010, 11:204-210.
10.1016/j.jamda.2009.09.002

14. Griffiths D, Morphet J, Innes K, Crawford K, Williams A: Communication between residential aged care
facilities and the emergency department: a review of the literature. Int J Nurs. 2014, 51:1517-1523.
10.1016/j.ijnurstu.2014.06.002

15. Terrell KM, Miller DK: Challenges in transitional care between nursing homes and emergency departments .
J Am Med Dir Assoc. 2006, 7:499-505. 10.1016/j.jamda.2006.03.004

16. Shapiro SE, Clevenger CK, Evans DD: Enhancing care of older adults in the emergency department . Adv
Emerg Nurs J. 2012, 34:197-203. 10.1097/TME.0b013e31826158bc

17. Karam G, Radden Z, Berall LE, Cheng C, Gruneir A: Efficacy of emergency department-based interventions
designed to reduce repeat visits and other adverse outcomes for older patients after discharge: a systematic
review. Geriatr Gerontol Int. 2015, 15:1107-1117. 10.1111/ggi.12538

18. Reilly S, Abell J, Brand C, Berzins K, Challis D: Case management for people with long-term conditions:
impact upon emergency admissions and associated length of stay. Prim Heal Care Res Dec. 2011, 12:223-
236. 10.1017/S1463423611000028

19. Traynor K: Pharmacists praise new Medicare billing opportunities . Am J Heal Pharm. 2014, 75:91-92.
10.2146/news150006

20. Agarwal G, McDonough B, Angeles R, Pirrie M, Marzanek F, McLeod B, Dolovich L: Rationale and methods
of a multicentre randomised controlled trial of the effectiveness of a Community Health Assessment
Programme with Emergency Medical Services (CHAP-EMS) implemented on residents aged 55 years and
older in subsidised seniors’ housing buildings in Ontario, Canada. BMJ Open. 2015, 5:008110.
10.1136/bmjopen-2015-008110

21. Bandurchin A, McNally MJ, Ferguson-Paré M: Bringing back the house call: how an emergency mobile
nursing service is reducing avoidable emergency department visits for residents in long-term care homes.
Nurs Leadersh. 2011, 24:59-71.

22. Cwinn MA, Forster AJ, Cwinn AA, Hebert G, Calder L, Stiell IG: Prevalence of information gaps for seniors
transferred from nursing homes to the emergency department. CJEM. 2009, 11(5):462-471.
10.1017/S1481803500011660

23. Parashar R, McLeod S, Melady D: Discrepancy between information provided and information required by
emergency physicians for long-term care patients. CJEM. 2018, 20:362-367. 10.1017/cem.2017.353

24. Jones CMC, Wasserman EB, Li T, Amidon A, Abbott M, Shah MN: The effect of older age on EMS use for
transportation to an emergency department. Prehosp Disaster Med. 2017, 32:261-268.
10.1017/S1049023X17000036

25. Jensen JL, Travers AH, Bardua DJ, et al.: Transport outcomes and dispatch determinants in a paramedic
long-term care program: a pilot study. CJEM. 2013, 15:206-213. 10.2310/8000.2012.120965

2018 Trivedi et al. Cureus 10(11): e3642. DOI 10.7759/cureus.3642 7 of 7

https://dx.doi.org/10.1377/hlthaff.2012.0951
https://dx.doi.org/10.1016/j.archger.2015.08.016
https://dx.doi.org/10.1016/j.archger.2015.08.016
https://dx.doi.org/10.1111/j.1532-5415.2010.02736.x
https://dx.doi.org/10.1111/j.1532-5415.2010.02736.x
https://dx.doi.org/10.1093/ageing/afu117
https://dx.doi.org/10.1093/ageing/afu117
https://dx.doi.org/10.5770/cgj.17.108
https://dx.doi.org/10.5770/cgj.17.108
http://www.cfp.ca/content/cfp/55/5/500.full.pdf
https://dx.doi.org/10.1016/j.jamda.2015.01.076
https://dx.doi.org/10.1016/j.jamda.2015.01.076
https://dx.doi.org/10.1016/j.jamda.2010.05.012
https://dx.doi.org/10.1016/j.jamda.2010.05.012
https://dx.doi.org/10.1016/j.jamda.2009.09.002
https://dx.doi.org/10.1016/j.jamda.2009.09.002
https://dx.doi.org/10.1016/j.ijnurstu.2014.06.002
https://dx.doi.org/10.1016/j.ijnurstu.2014.06.002
https://dx.doi.org/10.1016/j.jamda.2006.03.004
https://dx.doi.org/10.1016/j.jamda.2006.03.004
https://dx.doi.org/10.1097/TME.0b013e31826158bc
https://dx.doi.org/10.1097/TME.0b013e31826158bc
https://dx.doi.org/10.1111/ggi.12538
https://dx.doi.org/10.1111/ggi.12538
https://dx.doi.org/10.1017/S1463423611000028
https://dx.doi.org/10.1017/S1463423611000028
https://dx.doi.org/10.2146/news150006
https://dx.doi.org/10.2146/news150006
https://dx.doi.org/10.1136/bmjopen-2015-008110
https://dx.doi.org/10.1136/bmjopen-2015-008110
https://www.longwoods.com/content/22335
https://dx.doi.org/10.1017/S1481803500011660
https://dx.doi.org/10.1017/S1481803500011660
https://dx.doi.org/10.1017/cem.2017.353
https://dx.doi.org/10.1017/cem.2017.353
https://dx.doi.org/10.1017/S1049023X17000036
https://dx.doi.org/10.1017/S1049023X17000036
https://dx.doi.org/10.2310/8000.2012.120965
https://dx.doi.org/10.2310/8000.2012.120965

	Characterizing the Long-term Care and Community-dwelling Elderly Patients' Use of the Emergency Department
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design and setting
	Sample selection and data abstraction

	Results
	TABLE 1: Comparative demographics of long-term care and community-dwelling cohorts
	TABLE 2: Comparison of selected characteristics
	TABLE 3: Disposition by CTAS classification for the CD and LTC cohorts
	TABLE 4: Disposition by mode of arrival for the CD and LTC cohorts
	TABLE 5: CTAS classification by mode of arrival for both sample cohorts

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


