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Purpose: The Emergency Room Evaluation and Recommendation (ER2) is an application in the electronic medical file of patients visiting the Emergency Department (ED) of the Jewish General Hospital (JGH; Montreal, Quebec, Canada). It screens for older ED visitors at high risk of undesirable events. The aim of this study is to examine the performance criteria (i.e., sensitivity, specificity, positive predictive value [PPV], negative predictive value [NPV], positive likelihood ratio [LR+], negative likelihood ratio [LR-] and area under the receiver operating characteristic curve [AUROC]) of the ER2 high-risk level and its “temporal disorientation” item alone to screen for major neurocognitive disorders in older ED visitors at the JGH.

Methods: Based on a cross-sectional design, 999 older adults (age 84.9 ± 5.6, 65.1% female) visiting the ED of the JGH were selected from the ER2 database. ER2 was completed upon the patients' arrival at the ED. The outcomes were ER2's high-risk level, the answer to ER2's temporal disorientation item (present vs. absent), and the diagnosis of major neurocognitive disorders (yes vs. no) which was confirmed when it was present in a letter or other files signed by a physician.

Results: The sensitivities of both ER2's high-risk level and temporal disorientation item were high (≥0.91). Specificity, the PPV, LR+, and AROC were higher for the temporal disorientation item compared to ER2's high-risk level, whereas a highest sensitivity, LR-, and NPV were obtained with the ER2 high-risk level. Both area under the receiver operating characteristic curves were high (0.71 for ER2's high-risk level and 0.82 for ER2 temporal disorientation item). The odds ratios (OR) of ER2's high-risk level and of temporal disorientation item for the diagnosis of major neurocognitive disorders were positive and significant with all OR above 18, the highest OR being reported for the temporal disorientation item in the unadjusted model [OR = 26.4 with 95% confidence interval (CI) = 17.7–39.3].

Conclusion: Our results suggest that ER2 and especially its temporal disorientation item may be used to screen for major neurocognitive disorders in older ED users.
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INTRODUCTION

Major neurocognitive disorders are common in older emergency department (ED) visitors, with a prevalence up to 30% (1–4). These disorders are associated with a high risk of undesirable events. For instance, older Canadian patients with major neurocognitive disorders are 1.5 times more likely to experience undesirable events, such as delirium, falls and, prolonged length of stay, compared to their cognitively healthy counterparts (5). The presence of major neurocognitive disorders is often unknown upon arrival to the ED (1–3). However, detecting major neurocognitive disorders early is helpful to initiate the appropriate management and prevention strategies (4, 5). Therefore, screening for major neurocognitive disorders in older ED patients may limit the occurrence of delirium or other undesirable hospital-related events and is thus recommended early in the hospital care process (4).

Hospital admission is often preceded by an ED visit in older adults (6–8). Therefore, screening for major neurocognitive disorders should systematically be included as a step in assessing older patients upon arrival to the ED. There are obstacles to implementing systematic screenings of major neurocognitive disorders in EDs (9, 10). First, EDs are under duress because of overcrowding, delays, and diversions, which have increased to epidemic proportions (6). In Canada, these ED features are exacerbated by the scarce number of hospital beds per capita, which is one of the lowest among Organization for Economic Cooperation and Development (OECD) nations1. Second, EDs are configured for the care of single acute diseases, rather than chronic diseases associated with disabilities like Alzheimer's disease, the most common cause of major neurocognitive disorders (6, 7). Third, human resources, including the experience and demands on time of ED staff, represent a practical barrier to completing cognitive assessments (3, 4). Fourth, the prevalence of undiagnosed Alzheimer's disease amongst older patients may be as high as 90% (11).

The screening of major neurocognitive disorders needs to be compatible with the daily practice of ED staff. The Emergency Room Evaluation and Recommendations (ER2) tool is a validated clinical assessment that screens for older ED users at a high risk of undesirable events (12, 13). The tool is composed of 6 items (age, sex, use of home support, polypharmacy, use of walking aid and inability to give month and/or year), providing a score ranging from 0 to 14 and classifying patients into three risk levels: low, moderate, and high. The inability to give month and/or year is the only ER2 item which explores cognition. Temporal disorientation is frequently affected at advanced stages of neurocognitive disorders and, thus, this item could be used to screen individuals with undiagnosed major neurocognitive disorders, regardless of their etiology (3, 4, 9, 11). Since 2017, ER2 has been included in the electronic medical record of ED patients at the Jewish General Hospital (JGH, Montreal, Quebec, Canada) as part of clinical quality improvement program. In this hospital, ER2 is used by ED nurses like a application to assess older ED users on stretchers upon their arrival. Its completion takes < 3 min, after which the ER2 score and risk level are automatically provided (12). Thus, ER2 is a quick assessment which is compatible with the ED daily practice usually characterized by a huge workflow. In addition, ER2 helps ED staff to early consider the most relevant geriatric syndromes in order to make the best choices for the older ED patients (12, 13). ER2 is, thus, used as a triage tool for older ED users. All information collected from the electronic medical record of older ED users is recorded in a database with the agreement of the Research Review Office of the Jewish General Hospital and the Research Ethics Committee of the Integrated Health and Social Services University Network for West-Central Montreal (Montreal, Quebec, Canada). The ER2 database represents an opportunity to test the hypothesis that the ER2 “high” risk level and/or its “temporal disorientation” item may be used to screen older ED users with major neurocognitive disorders. The aim of this study was to examine the performance criteria (i.e., sensitivity, specificity, positive predictive value [PPV], negative predictive value [NPV], positive likelihood ratios [LR+], negative likelihood ratios [LR-] and area under the receiver operating characteristic curve [AUROC]) of the ER2 high risk level and the temporal disorientation item alone for screening major neurocognitive disorders in older ED users at the JGH.



METHODS


Study Design and Population

Based on a cross-sectional design, 999 older adults (age 84.9 ± 5.6, 65.1% female) visiting the ED of the JGH (Montreal, Quebec, Canada) were selected from the ER2 database. The inclusion criteria were age ≥ 75, unplanned ED visit, being on a stretcher, ER2 information collected and score recorded, and patient agreement for data recording in the ER2 database. The selected participants were patients who consecutively visited the JGH ED in the first year (September 2017 to September 2018) of collecting information for the ER2 database.



Emergency Room Evaluation and Recommendations Tool

ER2 is a component of ED patients' electronic medical record. It is used as an application to automatically calculate the ER2 score and level of risk for undesirable hospital-related events (12, 13). Six close-ended questions (i.e., yes vs. no) compose ER2. They are: age 85 and over, male, polypharmacy (defined as number of medications taken daily ≥5), use of formal (i.e., health care or social services) and/or informal (i.e., family and/or friend) home support, use of a walking aid regardless of type, and temporal disorientation (defined as inability to name the current month and/or year). A score of five points is assigned to items “use of a walking aid” and “temporal disorientation,” while a score of one point is assigned to the other items. The ER2 score ranges from 0 (lowest risk) to 14 (highest risk) and stratifies risk for undesirable events into low (score 0–3), medium (score 4–5) and high (score ≥6) risk levels (12).



Assessment of Participant Characteristics

Participants were assessed by the triage nurse upon their arrival to the ED of the JGH. Information including patients' age, sex, and place of living was thereby collected and recorded in the electronic medical record, as was the Canadian ED Triage and Acuity Scale (14). This scale classifies patients according to the type and urgency of their health condition for prioritization purposes. It is composed of 5 levels of urgency: level 1, defined as resuscitation; level 2, defined as emergent; level 3, defined as urgent; level 4, defined as less urgent; and level 5, defined as non-urgent. Reasons for ED visits were also recorded in the patients' files. In this study, this information was classified into 5 sub-types: Organ failure, defined as an acute organ decompensation; mobility disorders, defined as gait and/or balance impairment and/or fall with or without fall-related injuries; Neuropsychiatric disorders, defined as delirium, dementia, and/or behavioral disorders; A social issues, defined as the absence of symptoms of acute disease and combined with an acute increase in the use of formal and/or informal home and social services leading to an inability to cope with life circumstances. Once triage was completed and the older ED user was on a stretcher, a designated nurse completed ER2 at bedside.

For this study, information on major neurocognitive disorders was collected through a review of the patient's digital files by two research assistants. The diagnosis of major neurocognitive disorders was confirmed when it was present in a letter or other files signed by a physician.



Outcomes

The outcomes were the ER2 “high” risk level, the answer to ER2's “temporal disorientation” item (present vs. absent) and the diagnosis of major neurocognitive disorders (yes vs. no).



Participant Consent and Protocol Approval and Registration

Verbal informed consent was obtained for all participants following a systematic and standardized process used in the ED ward of the JGH. Participants or their legal guardian, when appropriate, were informed that their medical information may be used for research purposes. If they disagreed, they informed the treating physician, and a note was recorded in their chart. The Ethics Committee the Jewish General Hospital approved this process.



Statistical Analysis

Two research assistants independently conducted data extraction. A consensus procedure was defined in case of disagreement but was not implemented due to concordance. The participant's baseline characteristics were summarized using means, standard deviations (SD), frequencies and percentages, as appropriate. They were separated into two groups: participants with major neurocognitive disorders and those without. Chi-square or unpaired t-tests were used to compare groups. The performance criteria (i.e., sensitivity, specificity, PPV, NPV, positive and negative LR and AUROC) of the ER2 high risk level and temporal disorientation item alone for screening major neurocognitive disorders were calculated.

Two separate logistic regression models were constructed to examine the association between major neurocognitive disorders used as dependent variable and the ER2 high risk level and the ER2 temporal disorientation item used as independent variables. P-values < 0.05 were considered statistically significant. All statistics were performed using SPSS (version 23.0; SPSS, Inc., Chicago, IL).




RESULTS

As shown in Table 1, when comparing older ED users with major neurocognitive disorders to those without, older ED users with major neurocognitive disorders were older, less frequently living at home, and more often had home support, polypharmacy, and temporal disorientation (P ≤ 0.012). The reasons for ED visits significantly differed among older ED users with major neurocognitive disorders compared to those without. Those with major neurocognitive disorders less often visited EDs for organ failure and mobility disorders but more frequently for neuropsychiatric disorders and social issues (P < 0.001). The distribution of urgency levels was significantly different between groups (P < 0.05). Mean ER2 scores were higher in older ED users with major neurocognitive disorders (P < 0.001). There were more high-risk patients and fewer at the low risk level among participants with major neurocognitive disorders (P <0.001). The sensitivities of both ER2's high risk level and temporal disorientation were high (≥0.91). Specificity, PPV, LR+, and AROC were higher for the temporal disorientation item compared to ER2's high risk level, whereas the highest sensitivity, LR-, and NPV were obtained with the ER2 high risk level (Table 2). In addition, both AROC were high (0.71 for ER2's high-risk level and 0.82 for ER2 temporal disorientation item). Logistic regressions showed that the odds ratios (OR) of ER2's high risk level and of temporal disorientation for the diagnosis of major neurocognitive disorders were positive and significant (all P-values < 0.001), with the highest OR being reported for the temporal disorientation item in the unadjusted model [OR = 26.4 with 95% confidence interval (CI) = 17.7–39.3] (Table 3).


Table 1. Participant characteristics comparing patients with and without major neurocognitive disorder status (n = 999).
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Table 2. Performance criteria of ER2's high risk level and ER2's temporal disorientation item for the diagnosis of major neurocognitive disorders (n = 999).
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Table 3. Regressions showing the association of the diagnosis of major neurocognitive disorders (dependent variable) with ER2's high risk level and ER2's temporal disorientation item (independent variables) (n = 999).
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DISCUSSION

The findings show that ER2 may be used to screen older ED users for their risk of major neurocognitive disorders. Both the ER2 high risk level and the “temporal disorientation” item included in ER2 were able to properly detect these disorders upon arrival to the ED. The “temporal disorientation” item alone showed superior performance to ER2's high risk level to predict a major neurocognitive disorder diagnosis, while ER2's high risk level was even more sensitive. Additionally, the findings confirm the high prevalence of major neurocognitive disorders of 36.5% in older ED users. In sum, we found that the inability to give the month and/or year upon arrival to the ED may be useful to screen older ED users for major neurocognitive disorders and easy to use in such busy area.

When it comes to taking care of older ED users, ED staff are concerned with being able to identify the right patients (i.e., those most at risk of adverse outcomes) at the right time (i.e., as soon as possible) and to introduce the right interventions (i.e., those most appropriate to patient health and functional conditions) with the objective of reducing the occurrence of undesirable events (6–8). The best way to prevent or minimize these undesirable events is screening older patients as soon as possible (i.e., earlier in the ED care plan) to establish those at the highest risk and who are candidates for timely and appropriate interventions (6, 10, 13). Major neurocognitive disorders are underdiagnosed by clinicians and underreported by patients and families, especially in EDs, whereas cognitive impairment/delirium are geriatric conditions that must be identified to designed a tailored care plan (1). Only about half of individuals who meet the criteria for major neurocognitive disorders are diagnosed by a clinician (1, 11). Furthermore, the diagnosis of major neurocognitive disorders is often delayed, with more older patients diagnosed at advanced stages of neurocognitive disorders, rather than at their onset (4, 9). As such, temporal disorientation is frequently observed in this population. This may explain why temporal disorientation can be an efficient way to screen older ED users for major neurocognitive disorders. Firstly, this emphasizes that patients with major neurocognitive disorders at more advanced stages are at greater risk of undesirable events compared to those who are at the onset of these disorders. Thus, it is important to screen the subgroup of patients visiting EDs with more advanced impairments, who are more at risk compared to those at the onset of major neurocognitive disorders (12). Second, an inability to give the month and/or year may be a marker of two types of cognitive impairment: major neurocognitive disorders at moderate to severe stages, as well as delirium (13). Delirium is highly frequent in patients with major neurocognitive disorders, especially in new environments and settings of acute disease, which are two conditions characterizing the ED (15, 16). Third, delirium is a red flag for the underlying presence of major neurocognitive disorders in patients who are otherwise undiagnosed (16). Thus, temporal disorientation should trigger a cognitive assessment, which should consist of two separate processes. First, the diagnosis of delirium must promptly be examined using standardized testing like the Confusion Assessment Method. Second, if the Confusion Assessment Method test is negative, the diagnosis of major neurocognitive disorders may be discussed later in the care process, following ED discharge. Regardless of the clinical diagnosis (i.e., delirium vs. major neurocognitive disorders), it is mandatory to immediately initiate interventions to limit the occurrence of undesirable events (7, 13). This last point highlights the advantage of choosing screening tests for cognitive impairment (i.e., delirium vs. major neurocognitive disorders) that are more sensitive than specific, especially as there are few potential adverse effects to interventions aimed to avoid the occurrence of undesirable events. Therefore, we suggest that it would be favorable to use the temporal disorientation item of ER2 as a screening tool for major neurocognitive disorders. Indeed, even if this item may be overly sensitive by classifying patients as having major neurocognitive disorders when they do not, there is a net benefit to introducing interventions that will improve the care of those who are cognitively impaired.

A good screening tool should be based on reliable (i.e., objective, standardized, and communicable) and valid clinical information, which can easily be obtained in busy EDs and used by all ED staff (17). Both ER2 and its “temporal disorientation” item meet these criteria. Recently, we demonstrated the usability of ER2 in EDs and its compatibility with daily ED practice (12). For instance, we reported that the mean time to collect and record ER2 items into a patient's digital chart was 3 min at bedside. It has been shown that, for a screening tool to be considered usable in the ED setting, personnel must be able to complete it in <5 min (18). Moreover, a recent systematic review showed that most tools do not consider usability in their development (19). It is therefore important to note that the ER2 study was classified as a clinical quality improvement program for older ED users. This choice was made to consider the real-life conditions of ED practice, ensuring that ER2 could feasibly be integrated into daily practice by ED nurses.

We observed a high prevalence of major neurocognitive disorders in older ED users, which is consistent with previous studies' findings of up to 30% (1–5).

There are limitations to consider in our study. Firstly, the study involved a single center, raising the possibility that the studied population may not be representative of all older ED users. This limits the external validity of the results. Secondly, the diagnosis of major neurocognitive disorders was established retrospectively based on information collected in participant's electronic medical records, rather than by an exhaustive examination. As a result, the processes leading to diagnoses of major neurocognitive disorders may be variable and more likely underestimated. Third, the present study examined major neurocognitive disorders as a binary endpoint and, thus, their severity and type could not be considered.

In conclusion, our results suggest that ER2 and, especially, its temporal disorientation item may be used to screen for major neurocognitive disorders in older ED users. There is a need to confirm these results using multicentre observational cohort studies in additional Canadian hospitals.
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SD, Standard deviation; ED, Emergency department; ER?, Emergency Room Evaluation and Recommendation; *, Comparisons based on unpaired t-tests or chi-squere tests, as
appropriate; *, use of formel (health care or social services) and/or informel (family andor friend) home support; *, Number of medications taken daiy > 5; 1, All categoriss of walking
aids; ¥, Inability to name current year and/or month; &, Defined as an acute organ decompensation; *, Defined as gait and/or balance impairment and/or fall with or without fall-related
injuries; **, Defined as deliium, dementia, or behavioral disorders; 1, Defined as the absence of symptoms of acute disease combined with an acute increase of the use of formal
and/or informal home and social services leading to an inabilty to cope at home; ¥, Low risk (score 0-3), Moderate risk (score 4-5), High risk (score > 6); Significant P-values (ie., <

0.05) in bold.
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ER?, Emergency Room Evaluation and Recommendation.
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