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Abstract: Objective: An emergency department (ED) visit is a critical event for elderly patients, often associated with an
increased likelihood of early return visits (RVs), functional decline, and adverse events (AEs). This study aimed
to investigate the proportion of ED RVs within 72 hours that were due to AE among elderly patients.
Methods: We conducted a retrospective review of hospital records for elderly patients aged 65 years and older
who returned to the ED within 72 hours of discharge. The study focused on identifying AEs as a primary cause
of RV and characterizing their type, severity, and preventability.
Results: Over a 6-month period, 69,557 patients presented to the ED, of whom 9,439 patients (13.6%) were aged
65 years and older, with a median age of 75. Among these elderly patients, 373 (3.9%) returned within 72 hours.
Of these, 201 patients underwent a secondary review to detect AEs which revealed that 49 RVs (24.4%) were
attributed to AEs. Diagnostic errors were the most common type of AEs, accounting for 34.7% of cases. Severe
AE occurred in 36.7% of patients, and more than half (63.4%) were deemed preventable.
Conclusion: The results of our study indicate a concerning correlation between RV and AE in elderly patients.
A substantial portion of these AEs is due to diagnostic and management errors, highlighting the necessity for
strategies to enhance the quality of care for this vulnerable group. The study advocates for utilizing 72-hour ED
RV as a trigger for identifying AEs.
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1. Introduction

Despite substantial advancements in quality improvement

and patient safety, there remains a critical gap in validated

metrics for assessing high-quality care in the emergency de-

partment (ED) setting (1,2). Factors such as increasing pa-

tient acuity, time constraints, frequent transitions of care,

overcrowding, and prolonged boarding significantly com-

promise patient safety and heighten the risk of adverse

events (AEs). However, there is still a limited understand-

ing of the nature of AEs and patient harm in the ED (3).

Our knowledge regarding the most effective methods for

identifying AEs in the ED, as well as the characteristics of

AEs recorded by various detection techniques, particularly

among vulnerable populations, is also limited (4).

Current surveillance and quality review processes in the

ED—often reliant on event reporting systems, morbidity and

mortality conferences, and selected screening criteria—have

been shown to yield low detection rates of AEs, often below

2%. This under-recognition of AEs leaves preventable pa-

tient harm unaddressed and poses significant challenges to

quality care (5). Novel methods, such as trigger tools like the

global trigger tool developed by the institute for healthcare

improvement (IHI), offer promising solutions by allowing for

systematic record reviews that better identify potential AEs.

These tools, however, remain underdeveloped for the unique

dynamics of ED care (2). An ED-specific trigger tool is still

under development and validation (6).

In light of the scarcity of well-known validated metrics to

measure high-quality care in the ED, using criteria such as

72-hour return visit (RV)—which has historically been a sur-

rogate metric for assessing quality and a trigger for detecting

lapses in care—still seems reasonable (7-9).

Although many studies have explored the outcomes and risk

factors associated with RVs, there is a notable lack of com-

prehensive analyses focusing on AEs within this context, par-

ticularly among older adults (1,10). From a quality improve-

ment perspective, only the proportion of RVs resulting from

AE is significant. Thus, ongoing research is necessary to clar-

ify the relationship of RV with AE (10). Given that older age

is consistently identified as a significant predictor of ED RVs

and corresponding AEs, this vulnerable population warrants

particular attention (7,11,12). Although prior research has in-

vestigated the risk factors associated with ED RV among older

adults, no study focused on AEs among elderly patients with
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ED RVs (13-17). Elderly patients often present with multi-

ple comorbidities, higher rates of serious illness, and greater

communication barriers, all of which increase their risk for

AEs (13). Previous studies indicate that individuals over 65

years old face an elevated risk for adverse outcomes related to

RVs (10,11). Thus, understanding the intersection of RVs and

AEs in this cohort is crucial for improving patient safety and

quality of care in the ED. Addressing AEs helps to improve or-

ganizational learning and to prevent repeating the same mis-

takes (18).

We hypothesize that a focused analysis on elderly patients re-

turning to ED may add valuable data to the field and may

help to highlight potential gaps in their care. This study

aims to evaluate the association between RVs and AEs among

older patients in ED. By concentrating on this group, the

study highlights the unique challenges and risks they face in

the ED setting. By identifying and quantifying the proportion

of RVs attributed to AEs, we seek to enhance awareness of

safety issues and inform targeted quality improvement initia-

tives. Ultimately, this research addresses the critical need for

focused investigations into the complexities of care for older

adults, with the goal of fostering a safer ED environment for

this increasingly prominent demographic.

2. Methods

2.1. Study Design, setting, and population

This study was a retrospective review of medical records for

elderly patients (aged 65 years and older) who returned to

the ED within 72 hours of their discharge. The review fo-

cused on all eligible patients who presented to our ED dur-

ing the 6-month study period. The study was conducted at

the ED of Imam Reza Hospital, a 1,000-bed tertiary care fa-

cility and the largest academic hospital in eastern Iran. This

hospital is affiliated with Mashhad University of Medical Sci-

ences and hosts an emergency medicine residency training

program. The ED receives approximately 150,000 visits an-

nually and serves as the primary referral center for the east-

ern region of the country. The department includes a resus-

citation area with five beds, a post-resuscitation area with six

intensive care equipped beds, a treatment area with 45 mon-

itored beds, a waiting room that accommodates about eight

stretcher beds, an area designated for minor trauma patients,

and a fast-track area.

2.2. Study protocol

We utilized our electronic hospital information system (HIS)

to identify all patients meeting the inclusion criteria. Patient

records were initially reviewed by a senior ED nurse (a mem-

ber of the hospital’s patient safety committee) and a senior

emergency medicine resident. These primary reviewers re-

ceived training on a structured approach to case review and

were tasked with documenting demographic characteristics,

chief complaints, triage levels, and means of arrival. They

also reviewed records to exclude patients whose return visit

was scheduled, those who left the ED against medical advice

during their initial visit, patients who left without being seen

during the index visit or at the RV, those with incomplete doc-

umentation during their initial visit or RV or both, and pa-

tients who were referred by other specialists for admission to

inpatient wards but attended the ED due to unavailability of

inpatient beds. No further review was conducted for these

excluded cases.

The charts (both the index and the return visit charts) of all

remaining cases underwent secondary review by three expe-

rienced emergency medicine physicians, EP, EF and KD, to

determine the reason for the RV and whether it was associ-

ated with an AE. The secondary reviewers completed free on-

line training from the institute for healthcare improvement

(IHI) and received training on AE measurement and classifi-

cation. Considering the definition proposed by the IHI global

trigger tool for AEs resulting in harm: “unintended physi-

cal injury resulting from or contributed to by medical care

that requires additional monitoring, treatment, or hospital-

ization, or that results in death” (19), we defined an AE as:

unintended harm or unfavorable outcome associated with

the care provided during the index visit. Several types of is-

sues can be considered as “associated with the care in the ED

index visit”, including complications from treatments or pro-

cedures, undiagnosed conditions, errors in management or

upon discharge, and inadequate follow up. Based on a prior

study by Calder et al., we classified AEs into six types (10).

Table 1 shows the definition of these different types of AEs

and also defines the severity of AEs which was assessed us-

ing national coordinating council on medical error report-

ing and prevention (NCC MERP) index (19). We utilize only

categories E, F, G, H, and I, which describe harm. We also

assessed whether the AEs were preventable or not. Assess-

ment was performed separately by each reviewer and in the

end, the results were compared. In cases where the review-

ers did not agree with each other or were uncertain about a

decision, a third reviewer helped to interpret the underlying

implications and discussion continued until a consensus was

reached. We chose to utilize a consensus approach among

the reviewers. The goal was to reach a consensus among all

three reviewers rather than relying solely on a majority de-

cision. This approach ensured a thorough evaluation and a

more robust interpretation of the results.

If the RV did not represent an AE, it was classified into one

of the following four groups based on clinical judgment and

medical record documentation: completely unrelated med-

ical problem, patient non-compliance, recurrent symptoms,

or disease related complications.

To control subjectivity in evaluating patient records, we im-

plement the following strategies: 1- we used and adhered to

clear, standard, objective criteria for evaluation in order to

help minimize subjective interpretation. 2- We provide thor-

ough training for evaluators to ensure a uniform understand-

ing of the evaluation criteria and methods. 3- The reviewers

did not know the outcome of the second ED visit when eval-
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uating the index visit records, but they were aware that the

patient had a RV. 4- The reviewers compare results of their

independent assessments to ensure consistency. 5- A con-

sensus meeting was held for the reviewers to discuss their as-

sessments and come to a consensus on complex cases.

2.3. Statistical analysis

The collected data were analyzed using SPSS version 25

software. Descriptive statistics were employed to summa-

rize variable descriptions, including measures of central ten-

dency, dispersion, and frequency distribution. The normality

of variable distributions was assessed using the Kolmogorov-

Smirnov test.

3. Results

Over a six-month period, 69,557 patients presented to the ED,

9,439 (13.6%) were aged 65 years and older, with a median

age of 75. Table 2 presents the baseline characteristics of var-

ious patient groups during their index visits. Among all el-

derly patients presented to the ED, 373 (3.9%) returned to the

ED within 72 hours of their initial visit. In the primary review

of these cases, 172 patients were excluded for the following

reasons: scheduled RV (n=31, 18%), incomplete documenta-

tion of patient records (n=20, 11.6%), departure from the ED

against medical advice during their index visit (n=57, 33.1%),

leaving the ED without being seen during their index visit or

RV (n=37, 21.5%), and referral visit to the ED by other special-

ist staff due to unavailability of inpatient beds (n=27, 15.7%).

A total of 201 patients underwent a secondary review to iden-

tify the reasons for their RVs and to determine whether an

AE was the cause of these RVs. Out of these 201 patients, 49

(24.4%) were identified as RVs due to AEs. Figure 1 illustrates

the summary of patient enrollment flow. Over half (63%) of

AEs deemed preventable. As shown in table 3, the most com-

mon category of AEs was diagnostic errors, which accounted

for 34.7% of all detected AEs. Furthermore, 36.7% of the AEs

were classified as causing severe harm, which included three

fatalities.

For clarity, we provide a narrative summary of 5 patients with

different AE types and severity in the appendix.

4. Discussion

In this study, 3.9% of elderly patients presenting to the ED

during the study period (373 patients) had a RV within 72

hours. However, 172 patients were excluded in the primary

review. Therefore, when considering the 201 patients who

underwent a secondary review for AE detection, the posi-

tive predictive value of the 72-hour ED RV as a trigger for de-

tecting AE is 24.4%. International studies report 72-hour RV

rates from 0.8% to 5.5%, with less than 5% generally consid-

ered acceptable for quality care (9,17). Notably, in our study,

while many RVs were harmless, a significant proportion of

AEs (63.4%) were found to be preventable.

The most frequent type of AE was due to diagnostic errors

(34.7%). Issues related to suboptimal management plan

(16.3%) and medication adverse effects (14.3%) were in the

second and third places. Although most of the AEs (63.3%)

were not severe but permanent harm occurred in seven pa-

tients, nine patients required intervention to sustain life and

death occurred in three patients, all considered preventable.

It is important to note that with millions of ED visits per year,

this could be translated to thousands of patients harmed an-

nually.

Previous research on ED RV fail to address the incidence and

nature of AEs (1,10), which our findings contribute to. The

high prevalence of diagnostic errors highlighted in our analy-

sis is alarming, as these errors often stem from cognitive mis-

takes in evaluating elderly patients, particularly those pre-

senting with nonspecific symptoms, such as abdominal pain

and generalized weakness.

The design and settings of the available studies are so het-

erogeneous that making useful comparisons becomes chal-

lenging. Our study’s results align with those of Calder et al.,

the most comparable study to ours, that reported AEs in 12%

of all adult patients within 72-hour RV to an academic ED

in Canada. Management and diagnostic errors were the pri-

mary factors contributing to these AEs (10). Wang et al. re-

ported a 72-hour ED RV of 8.64% among elderly patients in

a regional hospital in Taiwan, but they did not evaluate the

AEs (17). Additionally, Aaronson et al., who also screened for

72-hour ED RV to identify suboptimal care, found a deviation

from optimal care in 2.49% of patients and reported that 96%

of these cases were attributed to diagnostic errors (1).

Diagnostic errors represent a significant threat to patient

safety and are often considered preventable. Studies indicate

that there is typically at least one cognitive error involved as a

leading cause of diagnostic errors, all occurring usually dur-

ing the assessment phase of the diagnostic process (18).

In our study, abdominal pain was the most common chief

complaint among both patients with RVs (20.9%) and those

with AE (22.4%). Abdominal pain in elderly patients has con-

sistently posed a diagnostic challenge in the ED. Factors such

as unreliable physical examinations, nonspecific symptoms,

and the presence of chronic underlying illnesses complicate

the presentation of acute diseases, leading to diagnostic er-

rors in geriatric patients with abdominal pain (20).

Generalized weakness was the second most frequent chief

complaint among patients with RV (10%) and those with AE

(20.4%). Nonspecific complaints like generalized weakness

necessitate more thorough evaluations, as the risk of poor

outcomes is higher in this group. Generalized weakness,

which can encompass a variety of differential diagnoses, is

often used by patients to describe many ambiguous subjec-

tive symptoms, making it another challenging diagnostic cat-

egory in the ED (21).

Given the wide range of clinical presentations, information

gaps, limited data available at the time of evaluation, and

the need to make critical decisions under high levels of un-

certainty, the ED is considered the most challenging clinical
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Table 1 Classification and definition of AEs by their types and severity

AEs Definition
Type

Diagnostic error Failure to act on documented signs, symptoms, or para-clinical results, or failure to order an indi-
cated or necessary para-clinical test

Management error Suboptimal or inadequate management despite a correct diagnosis
Procedure complication Any harmful consequences experienced by the patient as a result of a procedure
Medication adverse ef-
fects

Any symptoms or signs attributable to medication appropriately prescribed or not

Disposition error Placing the patient at unnecessary risk of death or serious harm upon discharge
Follow up plan error Developing new symptoms of disease, complications or unnecessary prolongation of symptoms

due to miss-arrangement of follow-up visits or inadequate follow-up plans
Severity

Not severe E Temporary harm requiring intervention
F Temporary harm requiring initial or prolonged hospitalization

Severe G Permanent harm
H Requiring intervention to sustain life
I Resulting in death

Table 2 Characteristics of patients in the index ED visit

Patients > 65 y/o N=
9439

Return visit N= 373 Evaluated for AE N=
201

With AE N= 49

Age
Median (IQR) 75 (69-82) 78 (72-84) 80 (72-85) 83 (76-86)

Sex
Male N=4795 (50.8 %) N= 198 (52.5 %) N= 103 (51.2%) N= 27 (55.1%)

Triage Level (ESI) in index visit
1 N=387 (4.1%) N= 19 (5.1%) N= 9 (4.5%) N= 2 (4.1%)
2 N= 3105 (32.9%) N= 84 (22.5%) N= 46 (22.9%) N= 6 (12.2%)
3 N= 3832 (40.6%) N= 198 (53.1%) N= 108 (53.7%) N= 34 (69.4%)
4 N=2030 (21.5%) N=72 (19.3%) N=38 (18.9%) N=7 (14.3%)
5 N= 85 (0.9%) N= 0 N= 0 N= 0

Arrived by EMS N= 1605 (%17) N= 58 (%15.5) N= 36 (%17.9) N=8 (16.3%)
Most common presenting chief complaints

Chest pain N= 1057 (11.2 %) N= 11 (2.9 %) N= 17 (8.5%) N= 2 (4.1%)
Dyspnea N= 1236 (13.1%) N= 32 (8.6 %) N= 26 (12.9%) N= 6 (12.2%)
Decreased LOC N= 698 (7.4%) N=18 (4.8 %) N= 10 (5%) N= 2 (4.1%)
Weakness N= 1245 (13.2%) N= 71 (19%) N= 33 (16.4%) N= 10 (20.4%)
GIB N= 320 (3.4%) N= 15 (4 %) N= 7 (3.5 %) N= 1 (2%)
Nausea/diarrhea N= 575 (6.1%) N= 16 (4.3 %) N= 11 (5.5%) N= 2 (4.1 %)
Abdominal pain N= 925 (10.8%) N=78 (20.9 %) N= 38 (18.9%) N= 11 (22.4%)
Trauma N= 1607 (17%) N= 60 (16.1%) N= 25 (12.4%) N= 5 (10.2%)
Vertigo N= 679 (7.2%) N= 18 (4.8%) N= 13 (6.5%) N= 2 (4.1 %)
Others N= 1097 (11.6%) N= 54 (14.5 %) N= 21 (10.4%) N= 8 (16.3 %)

AE: Adverse event; IQR: Interquartile range; ESI: Emergency severity index; EMS: Emergency medical service;
LOC: Level of consciousness; GIB: Gastrointestinal bleeding

Table 3 Types and severity of AEs in 49 patients

AE severity
Not severe Severe

E F G H I Total
AE Type Diagnosis 0 6 4 5 2 17

Management 1 6 1 0 0 8
Procedure 3 2 1 0 0 6
Medication 1 4 1 1 0 7
Disposition 0 2 1 2 1 6
Follow up 2 3 0 0 0 5
Total 8 23 7 9 3 49

AE: Adverse event
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Figure 1 Summary of included patients

setting for diagnosis (18). The care of elderly patients fur-

ther complicates this diagnostic dilemma. Common medi-

cal conditions in elderly patients often present with atypical

symptoms, and the presence of multiple underlying comor-

bidities makes the evaluation of geriatric patients in the ED

even more complex (14).

The aging population in Iran is increasing at a faster rate than

the global average. The percentage of elderly individuals in

Iran rose from 5.4% in 1986 to 9.6% in 2016, and it is projected

to reach 14.8% by 2030 (22). The aging population necessi-

tates improvements in ED care quality for older adults (23).

Given that the positive predictive value of 72-hour ED RV

serves as a credible trigger for identifying AEs, regular audits

using this trigger could enhance patient safety. Integrating

automated systems for tracking RVs can further facilitate this

process and encourage early identification and remediation

of quality lapses. This finding that 63% of AEs were deemed

preventable underscores the potential for quality improve-

ment initiatives. This emphasizes the need for targeted inter-

ventions in the ED to reduce preventable harm, a topic that

has not been sufficiently addressed in prior research.

The implications of our findings are profound. Given that di-

agnostic errors were the leading cause of AEs, there is an ur-

gent need for improved diagnostic protocols and training for

ED staff. Implementing standardized assessment tools and

checklists could enhance the accuracy of diagnoses, particu-

larly for common presentations such as abdominal pain and

generalized weakness. These conditions are often challeng-

ing to evaluate in elderly patients due to their nonspecific

nature and the presence of chronic illnesses. Moreover, the

study highlights the importance of effective communication

and follow up care. Many AEs arise from inadequate follow

up plans or unsafe dispositions upon discharge.

Establishing clear discharge protocols that include follow

up appointments and patient education can mitigate these

risks. Additionally, integrating multidisciplinary teams, in-

cluding geriatric specialists, into the ED could provide valu-

able insights and improve the management of elderly pa-

tients.

5. Limitations

While this study provides valuable insights, it is not without

limitations. The single-center design may limit the general-

izability of the findings. Future research should aim to repli-

cate this study across multiple centers to validate the results

and explore the broader applicability of the findings. Addi-

tionally, prospective studies could provide a more compre-

hensive understanding of the causal relationships between

RVs and AEs.

6. Conclusion

This study enriches the current literature by providing fo-

cused insights into the prevalence, types, and preventability

of AEs associated with RV among elderly patients in the ED,

thereby informing future research and quality improvement
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efforts in ED settings. The findings of our study reveal a con-

cerning association between RV and AE in elderly patients.

Diagnostic and management errors account for a significant

proportion of these AEs, thereby underscoring the need for

enhanced strategies aimed at improving quality of care for

this vulnerable population. The study supports the use of 72-

hour ED RV as a trigger for identifying AEs, suggesting that

regular audits based on this metric could enhance patient

safety. This approach could lead to better detection of lapses

in care and foster a culture of safety within EDs

7. Declarations

7.1. Acknowledgment

The authors would like to thank the administrative staff of

Imam Reza hospital for their cooperation to access the pa-

tients’ records.

7.2. Authors’ contribution

The study designed, conceptualized and registered by EP

and KD; Review of records, data collection and interpreta-

tion were performed by EP, KD and RF; AS participated in

the design, interpretation and data analysis; EP wrote the

manuscript and all authors reviewed and approved it.

7.3. Conflict of interest

The authors have no relevant competing interests to declare.

7.4. Funding

This study was carried out by the financial support of vice

chancellor of research, Mashhad University of medical sci-

ences.

7.5. Ethics approval and consent to participate

The study was approved by ethical committee of Mashhad

University of medical sciences, Mashhad, Iran.

7.6. Consent for publication

All authors agree to publish the article in the present form.

7.7. Availability of data and materials

The dataset analyzed during the current study is available

upon reasonable request from the corresponding author.

References

1. Aaronson E, Borczuk P, Benzer T, Mort E, Temin E. 72 h

returns: a trigger tool for diagnostic error. Am J Emerg

Med. 2018;36(3):359-61.

2. Griffey RT, Schneider RM, Adler LM, Capp R, Carpenter

CR, Farmer BM, et al. Development of an emergency de-

partment trigger tool using a systematic search and mod-

ified delphi process. J Patient Saf. 2020;16(1):7-11.

3. Griffey RT, Schneider RM, Todorov AA. The emergency

department trigger tool: a novel approach to screen-

ing for quality and safety events. Ann Emerg Med.

2020;76(2):230-40.

4. Lee WH, Zhang E, Chiang CY, Yen YL, Chen LL, Liu MH,

et al. Comparing the outcomes of reporting and trigger

tool methods to capture adverse events in the emergency

department. J Patient Saf. 2019;15(1):61-8.

5. Griffey RT, Schneider RM, Sharp BR, Pothof JJ, Hodkins

S, Capp R, et al. Description and yield of current qual-

ity and safety review in selected US academic emergency

departments. J Patient Saf. 2020;16(4):e245-9.

6. Griffey RT, Schneider RM, Kocher KE, Kwok ES, Salmo E,

Malone N, et al. The emergency department trigger tool:

Multicenter trigger query validation. Acad Emerg Med.

2024;00:1-12.

7. Trivedy CR, Cooke MW. Unscheduled return visits

(URV) in adults to the emergency department (ED): a

rapid evidence assessment policy review. Emerg Med J.

2015;32(4):324-9.

8. McLaren JT, Bhate TD, Taher AK, Chartier LB. Return visit

audits, quality improvement infrastructure, and a culture

of safety: a theoretical model and practical assessment

tool. CJEM. 2023;25(8):649-52.

9. Pham JC, Kirsch TD, Hill PM, DeRuggerio K, Hoffmann

B. Seventy-two-hour returns may not be a good indicator

of safety in the emergency department: a national study.

Acad Emerg Med. 2011;18:390-7.

10. Calder L, Pozgay A, Riff S, Rothwell D, Youngson E, Mo-

javerian N, et al. Adverse events in patients with re-

turn emergency department visits. BMJ quality & safety.

2015;24(2):142-8.

11. Ling DA, Sung CW, Fang CC, Ko CH, Chou EH, Her-

rala J, et al. High-risk return visits to United States

emergency departments, 2010–2018. West J Emerg Med.

2022;23(6):832.

12. Hutchinson CL, McCloughen A, Curtis K. Incidence,

characteristics and outcomes of patients that return to

emergency departments. An integrative review. Australas

Emerg Care. 2019;22(1):47-68.

13. Carpenter CR, Shelton E, Fowler S, Suffoletto B, Platts-

Mills TF, Rothman RE, et al. Risk factors and screen-

ing instruments to predict adverse outcomes for un-

differentiated older emergency department patients: a

systematic review and meta-analysis. Acad Emerg Med.

2015;22(1):1-21.

14. Deschodt M, Devriendt E, Sabbe M, Knockaert D, De-

boutte P, Boonen S, 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

geriatrics. 2015;15:1-10.

15. McCusker J, Ionescu-Ittu R, Ciampi A, Vadeboncoeur A,

Roberge D, Larouche D, et al. Hospital characteristics and

emergency department care of older patients are associ-

ated with return visits. Acad Emerg Med. 2007;14(5):426-

33.

Copyright © 2025 Tehran University of Medical Sciences
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org /licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited. 6



FRONTIERS IN EMERGENCY MEDICINE. 2025;9(1):e3 Pi shbi n et al .

16. Testa L, Richardson L, Cheek C, Hensel T, Austin E, Safi

M, et al. Strategies to improve care for older adults who

present to the emergency department: a systematic re-

view. BMC Health Services Research. 2024;24(1):178.

17. Wang LH, Lee HL, Lin CC, Lan CJ, Huang PT, Han CY.

Factors associated with return visits by elders within

72 hours of discharge from the emergency department.

Healthcare. 2023;11(12):1726.

18. Baartmans MC, Hooftman J, Zwaan L, Van Schoten SM,

Erwich JJ, Wagner C. What can we learn from in-depth

analysis of human errors resulting in diagnostic errors

in the emergency department: an analysis of serious ad-

verse event reports. J Patient Saf. 2022;18(8):e1135-41.

19. Griffin FA, Resar RK. IHI global trigger tool for measur-

ing adverse events (Second Edition). IHI innovation se-

ries white paper. Cambridge, MA: Institute for Healthcare

Improvement. 2009. Available: at ihi.org

20. Ragsdale L, Southerland L. Acute abdominal pain in the

older adult. Emerg Med Clin North Am. 2011;29(2):429-

48.

21. Anderson Jr RS, Hallen SA. Generalized weakness in the

geriatric emergency department patient: an approach to

initial management. Clin Geriatr Med. 2013;29(1):91-100.

22. Piroozi B, Mohamadi-Bolbanabad A, Shokri A. The

growth of aging population in Iran: an achievement or

a challenge?. J Gerontol Soc Work. 2024;12:1-4.

23. Pereira L, Choquet C, Perozziello A, Wargon M, Juil-

lien G, Colosi L, et al. Unscheduled-return-visits af-

ter an emergency department (ED) attendance and

clinical link between both visits in patients aged 75

years and over: a prospective observational study. PLoS

One.2015;10(4):e0123803.

Copyright © 2025 Tehran University of Medical Sciences
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org /licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited. 7



FRONTIERS IN EMERGENCY MEDICINE. 2025;9(1):e3 Pi shbi n et al .

Appendix 1

Case summary Adverse events
Type Severity Preventability

A 76-year-old man was referred to the ED from an outpatient clinic due to back pain
and ST depression on ECG. He was discharged after 6 hours of observation, during
which he showed symptom relief, had negative troponin results, no ST changes on the
ECG, and no risk factors for coronary artery disease. The patient returned to the ED
the following day in a state of shock. A bedside ultrasound revealed abdominal free
fluid and a suspicious flap within the aortic lumen. Unfortunately, the patient expired
5 hours after arriving at the ED.

Diagnostic
error

I (death) Preventable

An 83-year-old man, opium addict, presented with abdominal pain and constipation.
An abdominal ultrasound and routine laboratory tests were normal, and his pain was
relieved with intravenous opioids. He was discharged with a diagnosis of nonspecific
abdominal pain. The patient returned to the ED two days later with persistent abdom-
inal pain. A CT scan revealed mesenteric ischemia. Unfortunately, he expired before
being transported to the operating room, approximately 8 hours after his arrival at the
ED.

Diagnostic
error

I (death) Preventable

A 72-year-old man with a history of colon cancer was admitted to the ED with a COPD
exacerbation and remained there for 4 days before being discharged. He returned to
the ED, two days later with pain in his right lower limb. An ultrasound revealed deep
vein thrombosis. Notably, the patient did not receive prophylactic anticoagulants dur-
ing his previous admission.

Management
error

F (temporary harm
needs hospitaliza-
tion)

Preventable

A 70 y/o woman with a history of hepatic failure was admitted to the ED for therapeutic
abdominocentesis and was subsequently discharged. She presented to the ED three
days later with abdominal pain and was admitted with bacterial peritonitis.

Procedural
complica-
tion

F (temporary harm
needs hospitaliza-
tion)

Preventable

A 73 y/o woman presented to the ED with palpitation and pre-syncope. She was ad-
mitted in the ED for 2 days with diagnosis of new atrial fibrillation and was discharged
with warfarin after cardiology consult. Three days later, the patient returned to the ED
with epistaxis. Her INR was found to be 9.5, and she was admitted with warfarin toxic-
ity.

Medication
adverse ef-
fect

F (temporary harm
needs hospitaliza-
tion)

Non pre-
ventable

ED: Emergency department; ECG: Electrocardiogram; COPD: Chronic obstructive pulmonary disease;
INR: International normalized ratio
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