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Abstract

Introduction: About half of older adults with impaired cognition who are discharged

home from the emergency department (ED) return for further care within 30 days.

We tested the effect of an adapted Care Transitions Intervention (CTI) at reducing ED

revisits in this vulnerable population.

Methods:Weconducted apre-planned subgroup analysis of community-dwelling, cog-

nitively impaired older (age≥60 years) participants from a randomized controlled trial

testing the effectiveness of the CTI adapted for ED-to-home transitions. The parent

study recruited ED patients from three university-affiliated hospitals from 2016 to

2019. Subjects eligible for this sub-analysis had to: (1) have a primary care provider

within these health systems; (2) be discharged to a community residence; (3) not

receive care management or hospice services; and (4) be cognitively impaired in the

ED, as determined by a score >10 on the Blessed Orientation Memory Concentration

Test. The primary outcome, ED revisits within 30 days of discharge, was abstracted

frommedical records and evaluated using logistic regression.

Results: Of our sub-sample (N = 81, 36 control, 45 treatment), 57% were female

and the mean age was 78 years. Multivariate analysis, adjusted for the presence of
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moderate to severe depression and inadequate health literacy, found that the CTI sig-

nificantly reduced the odds of a repeat ED visit within 30 days (odds ratio [OR] 0.25,

95% confidence interval [CI] 0.07 to 0.90) but not 14 days (OR 1.01, 95% CI 0.26 to

3.93). Multivariate analysis of outpatient follow-up found no significant effects.

Discussion:Community-dwelling older adults with cognitive impairment receiving the

CTI following ED discharge experienced fewer ED revisits within 30 days compared

to usual care. Further studies must confirm and expand upon this finding, identifying

features with greatest benefit to patients and caregivers.

KEYWORDS

care transitions, care transitions intervention, cognitive impairment, community paramedicine,
dementia, emergency department, emergency

1 BACKGROUND

Emergency departments (EDs) are a large and growing source of acute,

unscheduled care in the United States.1 In 2017, older adults (age

≥65 years) in the United States accessed the ED for care 29.2 mil-

lion times, with 19.7million visits (67.5%) resulting in the patient being

discharged.2 Although these patients might seem to be at low risk for

poor outcomes, as they lack an illness of sufficient severity to war-

rant hospital admission, studies have shown that ≈20% to 25% revisit

the ED for further care in the 30 days after discharge. They are also

at higher risk for other adverse events, including hospitalization and

death.3–5

ED patients with impaired cognition are particularly vulnerable to

adverse events following ED discharge.6–10 Studies have found that

patients with Alzheimer’s disease and related dementias (ADRD) who

are discharged home from the ED are significantly more likely than

patients without ADRD to revisit the ED within 30 days.8,9 The cause

of these increased revisit rates is unclear. We know that individuals

with impaired cognition find ED visits challenging. The bright lights,

noise, and interruptions commonplace in EDs are overwhelming and

may increase agitation. Cognitive impairment is often not identified

by ED staff, leading to poor recognition of patients’ limited ability to

communicate their needs, retain information provided, or ask critical

questions.9,10 Thus ED providers are unable to modify their approach

to these patients to maximize the quality of care delivered and pro-

mote positive outcomes.9 Unsurprisingly, patients with impaired cog-

nition demonstrate poor comprehension of ED discharge instructions

containing critical information about acute illness management, when

and how to obtain follow-up outpatient care, medication changes, and

new or worsening “red flag” symptoms that would require medical

attention.11–13

The disproportionately high rate of ED revisits among ED patients

with impaired cognition is potentially avoidable.14 The nature of the

ED-to-home transition, during which patients (and their care partners)

assume responsibility for their health care needs has been suggested

as a contributing factor for revisits among older adults in general.15,16

Among patients with impaired cognition, the challenges related to

this transition are amplified. ED providers are under time pressure to

rapidly care for multiple acutely ill patients, making it difficult to spend

extensive time communicating complex information with the patient

about post-discharge care, as well as with care partners who may or

may not be present.

To our knowledge, no studies have reported the effect of inter-

ventions aiming to improve the ED-to-home transition specifically for

older patients with impaired cognition. In this pre-planned subgroup

analysis of a randomized controlled trial testing the effectiveness of

the Care Transitions Intervention (CTI) adapted for use following ED

discharge, we evaluate the extent to which the CTI improves ED-to-

home transitions for cognitively impaired community-dwelling older

adults.17–19 We hypothesize that the intervention group will have

fewer ED revisits in the 30-days following the initial ED visit. Further-

more, we hypothesize that they will have increased outpatient follow-

up in the 30 days following the initial ED visit, improved medication

adherence, and better knowledge of “red flag” reasons to seek imme-

diate care.

2 METHODS

This was a pre-planned sub-group analysis of community-dwelling,

cognitively impaired older adults participating in a single-blind

randomized-controlled trial (clinicaltrials.gov: NCT02520661) testing

the effectiveness of an adapted CTI to improve ED-to-home tran-

sition outcomes. The study protocol details have been published

separately.20

2.1 Setting and participants

We recruited ED patients discharged home from three participating

university hospital EDs in Madison, WI and Rochester, NY. The Insti-

tutional review boards at the University of Wisconsin and University

of Rochester approved the study with written informed consent. Data

were collected between January 2016 and July 2019.
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To participate in the parent clinical trial, subjects had to be ≥60

years of age, reside in either Dane County, WI or Monroe County, NY,

have a primary care provider (PCP) affiliatedwith either health system,

have aworking telephone, and be discharged from the ED to a commu-

nity residence within 24 hours of arrival. They also had to have deci-

sional capacity or a legally authorized representative to provide con-

sent. For this analysis, subjects had to be cognitively impaired, identi-

fied by scoring>10on theBlessedOrientationMemoryConcentration

Test (BOMC).21

Subjects were excluded if they did not speak English, because

we were only able to provide services in English, and if they were

visually or hearing-impaired after correction because of the need

to participate in coaching activities. They were also excluded if

they were actively enrolled in hospice, a transitions program, or

a care management program because they provide similar services

as the CTI, making the intervention duplicative. Participants who

presented with a primary psychiatric or behavioral problem were

excluded, since the CTI was not meant for patients with these con-

ditions. Finally, they were excluded if their ED visit was assigned

an Emergency Severity Index category of 1 because they would

be too sick to participate and would likely be admitted to the

hospital.

2.2 Intervention description

We provided intervention group subjects with an adapted version of

Coleman’s CTI (details published previously).17,20 The program was

delivered by community paramedic coaches trained by Coleman and

his team. The intervention consisted of a single home visit occur-

ring 24 to 72 hours following ED discharge, followed by one to

three phone calls from the paramedic coach over the next 4 weeks,

scheduled according to the coaches’ determination of need. Dur-

ing home visits, paramedics used coaching strategies (eg, motiva-

tional interviewing) to help participants understand the CTI’s four

main self-management “pillars”: outpatient follow-up, medication self-

management, knowledge of red flag symptoms, and use of a personal

health record. Red flag symptoms refer to symptomology following a

health event that indicate the individual’s health is worsening, poten-

tially warranting an ED revisit.17,20 In the CTI context, a personal

health record is a document maintained by the patient and/or care

partner that centers on the patient’s active health issues, including

medications, allergies, potential symptoms of the patient’s chronic ill-

ness(es), discharge activities, and patient questions.17 The personal

health record’s purpose is to facilitate productive health conversa-

tions between patients and health practitioners.17 Follow-up phone

calls reinforced this content and the behaviors addressed previously.

In line with CTI guidance, coaches did not directly deliver medical or

social services to participants. The adaptation was that no transition

coaching occurred while the participant was in the ED; all occurred

post-ED. We felt that this change was critical for integration into ED

workflows and ensuring operational efficiency and implementation

success.

RESEARCH INCONTEXT

1. Systematic review: We reviewed the literature prior to

initiating this study and found no studies reporting an

intervention to improve emergency department (ED)–to-

home care transitions for older patients with impaired

cognition.

2. Interpretation: This sub-analysis indicates that the Care

Transitions Intervention (CTI), delivered by trained com-

munity paramedic coaches, may reduce ED revisits for

older patients with impaired cognition during the 30 days

following discharge home from the ED.

3. Future directions: The efficacy, effectiveness, and cost-

effectiveness of the CTI for cognitively impaired ED

patients need to be evaluated in a dedicated randomized

controlled trial. In addition, implementation outcomes

need to be evaluated to determine intervention feasibil-

ity and acceptability for patients with impaired cognition,

caregivers, health system administrators, and policymak-

ers prior to program dissemination.

Highlights

∙ Older patients with cognitive impairment are frequently

discharged home from the emergency department (ED)

∙ Post-ED discharge care transitions influence future health

care use andmedical outcomes

∙ We tested the Care Transitions Intervention (CTI) in older

ED patients whowere discharged home

∙ The CTI significantly reduced 30-day ED revisits for

patients with impaired cognition

2.3 Study procedures

Eligible ED patients were consented and randomly assigned to either

the treatment (CTI) or control (usual care) group during their index

ED visits (Figure 1). Usual care consisted of physicians or advanced

practice providers delivering verbal andwritten discharge instructions.

Nurses then reinforced the instructions. Participants completed verbal

surveys and assessments measuring demographic characteristics, cog-

nitive performance, self-reported health status, and psychosocial mea-

sures prior to ED discharge home. Legally authorized representatives

could assist in completing survey measures but not cognitive assess-

ments. Researchers conducted phone surveys−4 and 30 days after ED

discharge to collect patient-reported outcomes and to repeat certain

assessments as published previously.21 Trained researchers abstracted

data onhealth care use and comorbid conditions fromelectronic health

records using established best practices.22
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F IGURE 1 Study activities (Adapted fromMi et al., BMCGeriatrics, 2018)

2.4 Measures

2.4.1 Cognitive performance

We measured participants’ cognitive performance at the time of the

index ED visit using the BOMC test. We categorize individuals as hav-

ing impaired cognition if they scored >10.21 We also performed a sen-

sitivity analysis to evaluate individuals scoring 5 to 10.18

2.4.2 Primary outcome—ED visits

The primary outcome measure was whether or not an ED revisit

occurred within 30 days of ED discharge. We also assessed ED revis-

its at 14 days to evaluate potential shorter-term intervention effects.

2.4.3 Secondary outcomes—self-management
behaviors

We analyzed threeCTI self-management behaviors (outpatient follow-

up, medication self-management, and knowledge of red flags) that tar-

get factors associated with effective care transitions. Outpatient clin-

ician follow-up included in-person office visits, telephone calls, and

online patient portal messaging. We excluded visits for previously

scheduled procedures, imaging, and laboratory sample collection, as

well as clinic-generatedmessages not receiving a patient response and

any contacts made without the patient’s involvement. Telemedicine

visitswere not available to patients, and thuswere not included. Binary

variables were created to measure whether or not any outpatient

follow-up occurredwithin 14 and 30 days of ED discharge.

During the 4-day telephone survey, participants were asked if they

mademedication changes following theEDvisit (including stops, starts,

and dose changes), and to provide either generic name, brand name,

classification, or purpose of each medication (eg, Keflex, cephalexin,

antibiotic, or medication for my infection). We compared patient-

reported medication changes to ED discharge instructions, exclud-

ing medications with “as needed” instructions. Post-discharge medi-

cation self-management was measured as a binary variable indicating

whether or not the participant reported making all medication-related

changes. Only patients with medication-related discharge instructions

were included in the analysis.

During the 4-day phone survey we also asked participants to report

red flags provided to thematEDdischarge.Wedefined red flags as spe-

cific clinical signs and symptoms (eg, vomiting) forwhich theywere told

to either seek additional care from their PCP or return to the ED. Gen-

eral instructions (eg, “any other concerns”) were excluded. To assess

this pillar, we created a binary variable measuring participants’ ability

to report at least one specific red flag of those listed on their written

ED discharge instructions. Only patients with specific red flags listed

on their discharge instructions were included in this analysis.

2.4.4 Covariates

Wemeasured specific demographic and health characteristics that we

anticipated would be covariates, including depression (Patient Health

Questionairre-9),19 anxiety (General Anxiety Disorder-2),23 general

health status (SF-12),24 and health literacy.25 Depression and anxi-

ety were included, because both have been associated with treatment

non-adherence and increased risk of ED revisits.26–28 Health literacy

was assessed because low health literacy has been associated with

significantly higher ED revisit rates.29,30 We treated each variable as

a binary characteristic using standard thresholds, except for age and

number of comorbid conditions consistent with the Charlson Comor-

bidity Index,31 which were treated as continuous. Covariate measure

generation and data collection details are published elsewhere.21

2.5 Statistical analysis

We conducted all analyses using the intention-to-treat approach.

We first tested our primary outcome measure, ED revisit within 30

days, and the shorter 14-day period. To identify imbalances in ran-

domization between intervention and control groups, we used Pear-

son chi-square tests and two-sample t-tests to compare differences

among the variables. Variables that differed between control and

intervention groups at P≤.10 were each entered into separate uni-



SHAH ET AL. 5 of 11

variate logistic regression models comparing the association between

the intervention group and ED revisit within 30 days and 14 days.

Factors that generated ≥10% change in the odds ratio (OR) for

the ED revisit were selected to be covariates for the final mod-

els. The only covariates to meet this criterion were health literacy

and depressive symptoms. For conceptual consistency, multivariate

logistic regression analyses for ED revisits within both time peri-

ods included the same set of covariates. This approach was taken to

develop themost parsimoniousmodels, as the total number of subjects

was small after removing participants with missing data, thus limiting

the overall number of variables included.

We took the same approach for outpatient clinic follow-up. For con-

ceptual consistency, multivariate logistic regression analyses for out-

patient follow-up analyses included the same set of covariates. Health

literacy, depressive symptoms, and one or more activities of daily liv-

ing (ADL) deficiencies were the only covariates tomeet inclusion crite-

rion.We did not performmultivariate analyses for medication changes

or red flags due to the small numbers of eligible participants for these

analyses.

We defined P-values of< .05 to be statistically significant, reporting

all regression results as adjusted ORs with 95% confidence intervals

(CIs). Prior to running regression models, we conducted several diag-

nostic assessments of our data including multicollinearity and influen-

tial outliers.We used R Statistical Software for all analyses.

3 RESULTS

Of the 1756 ED patient participants included in the parent study, we

identified 81 participants with impaired cognition at the time of their

ED visit (36 control and 45 intervention). Table 1 describes the charac-

teristics of the analysis sample. The only significant difference between

the control and intervention groups was the prevalence of moderate

or major depression. Fourteen participants in the intervention group

(31%) did not complete the coach home visit and therefore did not

receive any intervention content (including phone calls). The majority

of visits were cancelled either by the participant or their care part-

ner during the pre-visit confirmation call. Reasons for non-completion

included feeling too ill to participate, conflicting appointments (eg, PCP

visits), and not being present at the scheduled time. One participant

withdrew from the study, resulting in a total sample size of 80 partic-

ipants.

Bivariate comparisonof the control and interventiongroupsdemon-

strated no significant differences in the primary outcome of ED revis-

its within 30 days (absolute n(%) in Table 2). Among secondary out-

comes,we foundno significant differences in ED revisitswithin 14days

or outpatient follow-up at 14 or 30 days. Forty-three of the 80 partici-

pants had specified red flags on their ED discharge instructions. Seven

(16.3%) of these participants correctly reported at least one specific

red flag from their ED discharge instructions, with no significant differ-

ence between the control and intervention groups. Specificmedication

changes were present in 21 participants. In this sub-sample, 6 partici-

pants (28.6%) reported completing all medication changes as directed,

with no significant difference in completion between the control and

intervention groups.

Multivariate regression analyses for ED revisits, adjusted for the

presence ofmoderate to severe depression and health literacy, showed

that intervention participants had 75%decreased odds of an ED revisit

within 30 days compared to those in the control group (OR 0.25, 95%

CI 0.07 to 0.90), but no significant differences within 14 days (OR 1.01,

95% CI 0.26 to 3.93) (Table 3). Multivariate analyses for outpatient

follow-up, adjusted for the presence ofmoderate to severe depression,

any deficiency in activities of daily living, and inadequate health liter-

acy, found no significant treatment effects (Table 3).

In our sensitivity analysis examining participants that scored 5 to 10

on the BOMC, 262 subjects were eligible for inclusion, with 140 in the

control and 122 in the intervention groups. Again, no significant bivari-

ate differences were seen between control and intervention groups

(data not shown), and multivariate regression analyses found no sig-

nificant effects of the intervention for either ED revisit or outpatient

follow-up at 14 or 30 days (Table 4).

4 DISCUSSION

In this study, we found through logistic regression analysis that

community-dwelling older adults who had cognitive impairment while

in theEDwere significantly less likely to revisit theED for care in the30

days following discharge home if they received the minimally adapted

CTI. Thus the CTI is the first intervention that shows promise of effec-

tiveness at reducing the high frequency at which ED patients with cog-

nitive impairment revisit the ED themonth following discharge.

As this is the first study to report the effect of a CTI among

patients experiencing cognitive impairment in theED,we canonly com-

pare these results with programs targeting the broader population

of older adults discharged home from the ED.3 One non-randomized

study, which placed a nurse discharge plan coordinator in the ED,

reduced the likelihood of return within 14 days. That intervention,

however, required an average of 20 minutes of additional time in

the ED per patient, something neither feasible nor acceptable due to

the rapid throughput required.32 Other interventions—including tele-

phone follow-up,33 screening and referral programs,34–38 and compre-

hensive geriatric assessments39—have generally been unsuccessful at

significantly reducing ED revisits, and in some cases actually increased

ED use. In addition, the only evaluation of a heavily-modified CTI in

older adults, targeted only to patients with multiple chronic illnesses

or frequent ED utilization, found no reduction in ED revisits.40

Of note, the true effect size of the CTI may be greater than what

is represented here. First, because we followed the intention-to-treat

approach, we analyzed all individuals assigned to the intervention

group, regardless of whether they received the intervention. In fact,

14 of the 45 individuals in the intervention group (31%) did not com-

plete the home visit and thus did not receive CTI content. Nonethe-

less, the intervention had a significant effect. By comparison, 15% of

cognitively intact intervention group participants did not complete

the home visit in the parent study. Real-world implementation of this
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TABLE 1 Population Characteristicsa

Characteristic Overall (N= 81)

Control group

(n= 36)

Intervention group

(n= 45)

Age (M [SD]) 78.4 (10.1) 77.6 (9.57) 79.0 (10.5)

Sex=Male (%) 35 (43.2) 19 (52.8) 16 (35.6)

Race=Non-White (%) 13 (16.0) 6 (16.7) 7 (15.6)

Ethnicity=Hispanic (%) 4 (5.0) 1 (2.9) 3 (6.7)

Education= SomeCollege or Less (%) 49 (60.5) 20 (55.6) 29 (64.4)

BOMC Score (M [SD]) 16.94 (5.70) 17.47 (6.10) 16.51 (5.39)

Marital Status=NotMarried (%) 40 (49.4) 15 (41.7) 25 (55.6)

Lives Alone (%)b 27 (33.8) 11 (31.4) 16 (35.6)

Number of Charlson Comorbidities (M [SD]) 3.07 (1.63) 2.81 (1.60) 3.29 (1.63)

Limited in 1+ADLs (%)b 46 (57.5) 16 (45.7)* 30 (66.7)*

Health Literacy= Inadequate (%)c 32 (43.8) 10 (31.2)* 22 (53.7)*

GAD-2=Anxiety Disorder (%)c 16 (21.9) 4 (12.5) 12 (29.3)

PHQ-9=Moderate to Severe (%)d 10 (13.9) 1 (3.1)** 9 (22.5)**

SF-12: Self-RatedOverall Health Fair-Poor

(%)d
19 (26.4) 6 (19.4) 13 (31.7)

Had AnyHospitalization in 30Days Prior to

Index EDVisit (%)

4 (4.9) 1 (2.8) 3 (6.7)

EDVisits in 30Days Prior to Index EDVisit

(M [SD])

0.05 (0.27) 0.08 (0.37) 0.02 (0.15)

Characteristic Overall (N= 81)

Control group

(n= 36)

Intervention group

(n= 45)

Age (M [SD]) 78.4 (10.1) 77.6 (9.57) 79.0 (10.5)

Sex=Male (%) 35 (43.2) 19 (52.8) 16 (35.6)

Race=Non-White (%) 13 (16.0) 6 (16.7) 7 (15.6)

Ethnicity=Hispanic (%) 4 (5.0) 1 (2.9) 3 (6.7)

Education= SomeCollege or Less (%) 49 (60.5) 20 (55.6) 29 (64.4)

BOMC Score (M [SD]) 16.94 (5.70) 17.47 (6.10) 16.51 (5.39)

Marital Status=NotMarried (%) 40 (49.4) 15 (41.7) 25 (55.6)

Lives Alone (%)b 27 (33.8) 11 (31.4) 16 (35.6)

Number of Charlson Comorbidities (M [SD]) 3.07 (1.63) 2.81 (1.60) 3.29 (1.63)

Limited in 1+ADLs (%)b 46 (57.5) 16 (45.7)* 30 (66.7)*

Health Literacy= Inadequate (%)c 32 (43.8) 10 (31.2)* 22 (53.7)*

GAD-2=Anxiety Disorder (%)c 16 (21.9) 4 (12.5) 12 (29.3)

PHQ-9=Moderate to Severe (%)d 10 (13.9) 1 (3.1)** 9 (22.5)**

SF-12: Self-RatedOverall Health Fair-Poor

(%)d
19 (26.4) 6 (19.4) 13 (31.7)

Had AnyHospitalization in 30Days Prior to

Index EDVisit (%)

4 (4.9) 1 (2.8) 3 (6.7)

EDVisits in 30Days Prior to Index EDVisit

(M [SD])

0.05 (0.27) 0.08 (0.37) 0.02 (0.15)

a*P< .10; **P< .05.
bN= 80 due tomissing covariate data.
cN= 73 due tomissing covariate data.
dN= 72 due tomissing covariate data.
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TABLE 2 Comparison of Outcomes

Characteristic Overall (N= 80)

Control Group

(n= 36) Intervention Group (n= 44)

Any ED Follow-Up at 14 d (%) 15 (18.8) 6 (16.7) 9 (20.5)

Any ED Follow-Up at 30 d (%) 22 (27.5) 13 (36.1) 9 (20.5)

AnyOutpatient Follow-Up 14

d–Yes (%)

63 (78.8) 27 (75.0) 36 (81.8)

AnyOutpatient Follow-Up 30

d–Yes (%)

68 (85.0) 29 (80.6) 39 (88.6)

Characteristic Overall (N= 80)

Control Group

(n= 36) Intervention Group (n= 44)

Any ED Follow-Up at 14 d (%) 15 (18.8) 6 (16.7) 9 (20.5)

Any ED Follow-Up at 30 d (%) 22 (27.5) 13 (36.1) 9 (20.5)

AnyOutpatient Follow-Up 14

d–Yes (%)

63 (78.8) 27 (75.0) 36 (81.8)

AnyOutpatient Follow-Up 30

d–Yes (%)

68 (85.0) 29 (80.6) 39 (88.6)

*P< .10; **P< .05.

program would likely have a less-restrictive time window (home

visit completion within 72 hours), allowing coaches the flexibility

to reschedule for a later date, and therefore still deliver CTI con-

tent to many of these patients. Second, both health systems in

the study participated in accountable care organization (ACO) con-

tracts aiming to deliver coordinated, high-quality care to a popu-

lation while sharing financial risk.41 Participants with dementia in

ACOs are known to have reduced rates of preventable ED visits rel-

ative to those in other types of health care organizations, poten-

tially because ACOs are incentivized to maximize quality and reduce

costs.42

Our findings are a logical extension of the literature describing the

difficulties experienced by cognitively impaired patients during EDdis-

charge. Patients with impaired cognition constitute a high-risk dis-

charge for ED clinicians. These patients are unlikely to remember the

discharge instructions (ie, actions to take, symptoms to watch for, and

when/whom to follow-up), and ED providers must turn to care part-

ners to ensure that discharge instructions are understood. Because

impaired cognition is frequently not recognized in the ED, health care

providers and staffmay not involve care partners in the discharge plan-

ning process as much as necessary to ensure optimal care transitions.

This issuehas becomeevenmoreproblematicwith coronavirus disease

2019 (COVID-19) pandemic-related restrictions preventingmany care

partners from participating in ED visits for patients. As CTI coaches

review discharge instructions in more detail, they can address some

of these issues with the patient and/or care partner in their home—

a more comfortable environment without the stress, overstimulation,

and time-pressures of the ED.

The underlying premise of our study is that by facilitating the self-

management behaviors targeted in the CTI, paramedic coaches would

be providing the informational and instrumental support needed for

older adults with impaired cognition to overcome barriers (eg, sys-

tem fragmentation, ineffective communication with providers, and

lack of social support), thereby reducing potentially preventable ED

visits,43 We anticipated that the CTI would significantly enhance out-

patient follow-up, as coaching programs such as this have been shown

to improve continuity of care, which can also decrease ED visits.44

Although the intervention and control group differences were not sta-

tistically significant, ED patients randomized to the intervention group

hada26% increasedoddsof obtaining follow-up.Most likely, the lackof

significance results from the small number of subjects in the analysis or

the proportion of the intervention group that did not receive the inter-

vention. In addition, the lack of changes in outpatient follow-up may

have resulted from a ceiling effect, as it may not be practical or neces-

sary to enhance outpatient follow-up. In this study, 84% of participants

had outpatient follow-up within 30 days of discharge (Table 2). Other

studies with older adult ED patients, have published 30-day in-person

follow-up proportions ranging from 28% to 71%.42,43

Our findings have important implications for research and clinical

practice. EDs should consider implementing a process to identifywhich

community-dwelling patients being discharged home are cognitively

impaired and deliver an appropriately tailored care transitions pro-

gram for those individuals. Interventions such as the adapted CTI need

to be implemented in a way that is acceptable and feasible for patients

with cognitive impairment and their care partners, increasing comple-

tion rates and extending programmatic reach. Additional research is

required to determine program effectiveness and cost-effectiveness

for this specific population.

4.1 Limitations

The primary limitation of this study is that it is a sub-group analysis of

an investigation into care transitions for thegeneral populationof older
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TABLE 3 Multivariate Regression—Effect of Interventiona

Outcome Model Odds ratio 95%Confidence interval

ED Revisit ED Revisit within 14 days 1.0 0.26-3.9

Inadequate health literacy 0.86 0.23-3.2

Moderate to severe depression 4.0* 0.82-20

EDRevisit within 30 days 0.25** 0.070-0.90

Inadequate health literacy 1.1 0.34-3.5

Moderate to severe depression 6.0** 1.2-30

Outpatient Clinic Follow-up Outpatient clinic follow-upwithin 14 days 1.00 0.30-3.3

1+ADLs 0.63 0.20-2.0

Inadequate health literacy 1.0 0.31-3.3

Moderate to severe depression 1.3 0.22-7.3

Outpatient clinic follow-upwithin 30 days 1.3 0.31-5.1

1+ADLs 0.63 0.16-2.5

Inadequate health literacy 0.93 0.24-3.9

Moderate to severe depression 0.69 0.11-4.3

Outcome Model Odds ratio 95%Confidence interval

ED Revisit ED Revisit within 14 days 1.0 0.26-3.9

Inadequate health literacy 0.86 0.23-3.2

Moderate to severe depression 4.0* 0.82-20

EDRevisit within 30 days 0.25** 0.070-0.90

Inadequate health literacy 1.1 0.34-3.5

Moderate to severe depression 6.0** 1.2-30

Outpatient Clinic Follow-up Outpatient clinic follow-upwithin 14 days 1.00 0.30-3.3

1+ADLs 0.63 0.20-2.0

Inadequate health literacy 1.0 0.31-3.3

Moderate to severe depression 1.3 0.22-7.3

Outpatient clinic follow-upwithin 30 days 1.3 0.31-5.1

1+ADLs 0.63 0.16-2.5

Inadequate health literacy 0.93 0.24-3.9

Moderate to severe depression 0.69 0.11-4.3

aN= 71 due tomissing covariate data. *P< .10; **P< .05.

adults being discharged home from theED. Participantswere not strat-

ified by cognitive impairment before randomization for the purpose of

balancing intervention assignment. Thus, this study is not a clinical trial

explicitly designed to evaluate the intervention for people with cog-

nitive impairment while in the ED. Second, this study was performed

in two mid-sized, well-educated cities and in two health systems with

ACO contracts, potentially limiting generalizability to other contexts.

Further limiting the generalizability is the low level of racial and ethnic

diversity. How this would perform in other settings is unknown; how-

ever we believe that it would potentially have stronger impact in set-

tings without the structure and support that comes with accountable

care organizations.

4.2 Conclusions

Providing community-dwelling older ED patients with cogni-

tive impairment the CTI upon discharge results in a signifi-

cant reduction in the odds of ED revisits in the 30 days fol-

lowing discharge. Additional research must confirm this find-

ing and help better clarify the mechanisms through which this

program reduces repeat ED visits. Further work should also

explore whether the coach visit must be in person, or whether a

telemedicine or telephone-based intervention would realize the same

benefits.
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TABLE 4 Sensitivity Analysis BOMC Score 5-10Multivariate Regression—Effect of Interventiona

Outcome Odds ratio 95%Confidence interval

ED Revisit ED Revisit within 14 days 0.61 0.28-1.3

Inadequate health literacy 0.46 0.15-1.4

Moderate to severe depression 0.93 0.33-2.6

EDRevisit within 30 days 0.89 0.46-1.7

Inadequate health literacy 0.63 0.26-1.5

Moderate to severe depression 1.5 0.65-3.4

Outpatient Clinic Follow-up Outpatient clinic follow-up, within 14 days 1.3 0.72-2.5

1+ADLs 0.66 0.35-1.3

Inadequate health literacy 2.1* 0.87-5.0

Moderate to severe depression 0.97 0.42-2.26

Outpatient clinic follow-up, within 30 days 1.4 0.63-2.9

1+ADLs 0.57 0.26-1.2

Inadequate health literacy 1.7 0.61-4.6

Moderate to severe depression 1.2 0.43-3.6

Outcome Odds ratio 95%Confidence interval

ED Revisit ED Revisit within 14 days 0.61 0.28-1.3

Inadequate health literacy 0.46 0.15-1.4

Moderate to severe depression 0.93 0.33-2.6

EDRevisit within 30 days 0.89 0.46-1.7

Inadequate health literacy 0.63 0.26-1.5

Moderate to severe depression 1.5 0.65-3.4

Outpatient Clinic Follow-up Outpatient clinic follow-up, within 14 days 1.3 0.72-2.5

1+ADLs 0.66 0.35-1.3

Inadequate health literacy 2.1* 0.87-5.0

Moderate to severe depression 0.97 0.42-2.26

Outpatient clinic follow-up, within 30 days 1.4 0.63-2.9

1+ADLs 0.57 0.26-1.2

Inadequate health literacy 1.7 0.61-4.6

Moderate to severe depression 1.2 0.43-3.6

aN= 262. *P< .10; **P< .05.
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