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Original Quantitative Research Report

Home Care Nursing Visits and Same-Day
Emergency Department Use: Which
Patients Are Most at Risk?

Connie Schumacher1,2 , Aaron Jones1 and Andrew P. Costa3

Abstract

Background: Home care patients are a growing group of community-dwelling older adults with complex care needs and

high health service use. Adult home care patients are at high risk for emergency department (ED) visits, which is greater on

the same day as a nursing visit.

Purpose: The purpose of this study was to examine whether common nursing indicators modified the association between

nursing visits and same-day ED visits.

Methods: A case-crossover design within a retrospective cohort of adult home care patients in Ontario.

Results: A total of 11,840 home care nursing patients were analyzed. Home care patients who received a home nursing visit

were more likely to go the ED afterhours on the same day with a stronger association for visits not admitted to the hospital.

Having a urinary catheter increased the risk of a same-day ED visit (OR: 1.78 (95% CI 1.15–1.60) vs. 1.21 (95% CI 1.15–

1.28)). No other clinical indicator modified the association.

Conclusions: The findings of this study can be used to inform care policies and practices for home care nurses in the

management of indwelling urinary catheter complications. Further examination of system factors such as capacity and

resources available to respond to catheter related complications in the community setting are recommended.
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Introduction

The Canadian health system projects increased demand

for health services due to an aging population with

increasingly complex health conditions and high rates

of transitions across care settings (Aminzadeh &

Dalziel, 2002; Jones et al., 2019). For adults aged

19 years and older, home care services are typically for

those with functional impairments and complex medical

needs, the majority are over the age of 65 (Doran et al.,

2009; Jones et al., 2019). Care transitions are a critical

point in time where avoidance strategies and interven-

tions can be implemented. Home care patients that

present to the emergency department (ED) are often

frail, dependent on others, and at risk for functional

decline (Gray et al., 2013). Adult home care patients

are high users of the ED, with reports of 24.6% of

patients having one ED visit in in a six month period

(Jones et al., 2018a). The ED is fraught with adverse

environmental factors including excessive noise, lack of

natural light, and limited physical space that are not
conducive to geriatric sensitive needs (Hwang &
Morrison, 2007). Visits to the emergency department
disrupt continuity of care and come with a higher risk
of adverse events for older adults, such as longer hospi-
tal stays, return visits to the ED, and higher levels of care
during the visit as well as post-discharge (Costa et al.,
2014). Hospital readmission and ED avoidance strate-
gies have been predominantly focused on return to ED
after a hospitalization (Linertová et al., 2011; Nuckols,
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et al., 2017). However, for the home care patient previ-
ous hospital admission and ED visits are driving factors
for future ED visits, preventing the first ED visit is there-
fore important (Costa, et al., 2015). Increased access to
home care has been suggested as both a method of
reducing admission length of stay and as a way to
reduce ED visits (Ministry of Health and Long-Term
Care, 2011).

Home care is a collection of professional and support-
ive health services, including nursing, rehabilitation ther-
apy, social work, dietary, and personal support. Home
care services in Ontario are publically funded under the
jurisdiction of the Ministry of Health. Qualifying indi-
viduals are eligible for services paid for by the govern-
ment. The Office of the Auditor General of Ontario
(2017) estimates that 760,000 individuals received home
care in the fiscal year 2016–2017. In Ontario, home care
is delivered through contracted service providers and
accessed through one of the 14 Local Health
Integration Networks. Nursing services are provided
by regulated health professionals with designations of
Registered Nurse or Registered Practical Nurse, and
the level of care is determined by the contracted service
provider. Nursing services are initiated for time limited,
specific health issues including; wound care, intravenous
medication administration, tube care, tracheostomy
care, dialysis, specialized health education, and pain
and symptom management (Government of Ontario,
2020). Nursing services can be initiated by physician’s
order at the time of hospital discharge or from a com-
munity based primary care physician. At the time of
ordering nursing services, the nursing care provider is
linked with a physician or nurse practitioner to coordi-
nate follow up orders and continuity of care. For the
years 2014–2016 just over 35% of long stay home care
patients were receiving home nursing services (Jones
et al., 2019). Increasing home care nursing has been
effective in reducing ED visits in palliative populations
towards the end of life (Seow et al., 2016), and in heart
failure populations (Van Spall et al., 2017). While nurse
led health promotion and disease prevention models of
care have been associated with improved quality of life
(Markle-Reid et al., 2013).

A recent examination of ED visits among home care
patients receiving professional services found that
patients were more likely to visit the ED after 5 pm on
the same day they received a nursing visit (Jones et al.,
2018b). The mechanisms by which home care nursing
visits are associated with a same-day ED visit after
5 pm are poorly understood and thus require further
examination. Our objective was to examine the nature
of nursing visits associated with same-day afterhours ED
visits in a population of home care patients. Specific
aims were to examine whether common nursing indica-
tors modified the association between nursing visits and

same-day ED visits and to examine associated diagnosis
codes for the main presenting problem in the ED.

Methods

Setting, study design, and data sources

This paper extends a case-crossover study previously
conducted among home care patients receiving nursing
services in Ontario, Canada (Jones et al., 2020). We iden-
tified a population-based, retrospective cohort of
publicly-funded adult home care patients in Ontario,
using multiple, linked health administrative databases.
Home care patients and nursing services were identified
through the Home Care Database, which captures client
and service records for publicly-funded home care pro-
grams in Ontario. Emergency department visits were
extracted from the National Ambulatory Care
Reporting System (NACRS), which captures all hospital
and community-based ambulatory care in Ontario.
These datasets were linked using unique encoded identi-
fiers and analyzed at ICES. ICES is a not for profit
research institute which houses the ICES Data reposito-
ry of health service records for the province of Ontario.

Ethics

This study was granted an exemption from formal ethics
review by the Hamilton Integrated Research Ethics
Board as the use of data in this project was authorized
under section 45 of Ontario’s Personal Health
Information Protection Act, which does not require
review by a research ethics board.

Participants

Publicly-funded home care patients in Ontario who are
expected to receive on-going care are periodically
assessed with the Resident Assessment Instrument for
Home Care (RAI-HC), which is a valid, and reliable
assessment (Hirdes et al., 2008; Landi et al., 2000).
To identify home care patients for inclusion in the
study, we selected the most recent RAI-HC assessment
for home care patients 19 years or age and older that
were completed in Ontario between October 1, 2014
and September 30, 2016. The study population was
restricted to patients who were receiving home nursing
services. Home nursing visits were defined as a service
provider billed visit by a Registered Nurse or Registered
Practical Nurse, at the time of this study all billed visits
were in person.

Case-crossover design

A case-crossover study uses a case-only design in which
subjects act as their own controls, which eliminates most
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confounding biases (Maclure, 1991). The design is
appropriate when the objective of a study is to explore
whether an event is caused by something that happened
immediately before. The event of interest for this study is
an ED visit after 5 pm. The methods we used to con-
struct the case-crossover study have been previously
described (Jones et al., 2018b; Jones et al., 2020). In
brief, the first day that a home care client in our
cohort visited the emergency department (ED) after
5 pm within 6months of the initial RAI-HC assessment
was selected as a case day. These case days with ED
visits were matched, within the same individual, to con-
trol days in the previous week on which the client did not
go to the ED. We excluded weekends and holidays, as
the availability nursing services and primary care sup-
port are not the same as during a weekday. On each case
or control day, we recorded whether the client received a
home nursing visit. By examining whether home nursing
visits were more likely to occur on case or control days,
we are able to determine if home nursing visits are asso-
ciated with a greater risk of a same-day afterhours ED
visit.

Clinical effect modifiers

We considered several clinical factors that are indica-
tions for home nursing as potential modifiers of the asso-
ciation between home nursing visits and same-day ED
visits. Our selected modifiers were based on the top 10
ICD-10-CA codes associated with home nursing visits in
our previous study and clinical knowledge of why home
care patients receive nursing services (Jones et al.,
2018b). These factors included: wound care, intravenous
medications, indwelling urinary catheter, congestive
heart failure, and chronic obstructive pulmonary disease
(COPD). All effect modifiers were measured using the
RAI-HC assessment.

Statistical analysis

The association between home nursing and a same-day
afterhours ED visit was estimated with conditional logis-
tic regression. Effect modification of this association by
the clinical indications for home nursing were examined
simultaneously using interaction terms. Results are
expressed as the odds ratios and 95% confidence inter-
vals of the association between a home nursing visit and
a same-day afterhours ED visit overall and within each
category of the nursing indications. Analysis was done
using SAS 9.4.

Diagnosis codes

Patients seen in the ED have an International Statistical
Classification of Diseases and Related Health Problems
(ICD-10-CA) code recorded on the ED record which is

reported in NACRS (Canadian Institute for Health

Information, 2018). We examined the top 10 ICD-10-

CA diagnosis codes of the main presenting problems

for same-day ED visits among patients who had nursing

indicators that were associated with a greater likelihood

of a same-day ED visit.

Results

Our cohort contained 11,840 home care nursing patients

who visited the emergency department after 5 pm.

A total of 4,569 visits happened on days with home nurs-

ing visits. Patients had a median age of 77 and were

balanced between males and females (Table 1). The pro-

portion of patients living alone was 37%. Both function-

al and cognitive impairments were common among

study participants. Over 50% of patients were shown

Table 1. Characteristics of home care patients in the study.

no. (%)

Patient characteristics n¼ 11,840

Demographics

Age, yr (Median (Q1, Q3)) 77 (65-86)

Sex, female 6048 (51)

Lived Alone 4432 (37)

Health

ADL impairmenta

Independent/Supervision 6345 (54)

Limited/Extensive 3624 (31)

Maximal/Dependent 1871 (16)

Cognitive Impairmentb

Intact/Borderline intact 5438 (46)

Mild/Moderate 5687 (48)

Severe 715 (6)

Frailty Indexc

Robust (0–0.19) 2420 (20)

Pre-frail (0.2–0.29) 3106 (26)

Frail (�0.3) 6314 (53)

Depressive symptoms 2440 (29)

Aggressive behaviours 1144 (10)

Fall in last 90 days 4823 (41)

Bladder incontinence 4147 (35)

Five or more medications (%) 10399 (88)

Dementia 1832 (15)

Clinical nursing indicators

Wound care 5338 (45)

Intravenous medications 1116 (9)

Indwelling urinary catheter 2029 (17)

Congestive heart failure 2262 (19)

Chronic obstructive pulmonary disease 3096 (26)

Note: ADL¼ Activities of daily living, Q1¼Quartile 1, Q3¼Quartile 3
aADL Hierarchy Scale: Includes personal hygiene, locomotion, eating and

toileting.
bCognitive performance scale.
cScores on the frailty index range from 0 to 1, where 0 represents no

health deficits and 1 represents all possible health deficits.

Schumacher et al. 3



to have cognitive impairment, 48% with mild to moder-
ate and 6% with severe impairment. Just under half of
the patients required some form of physical assistance
with activities of daily living, 31% with limited to exten-
sive and 16% requiring maximal to total dependency.
Among patients in the study, 45% were receiving
wound care, 17% had an indwelling urinary catheter,
9% used intravenous medications, 26% had a diagnosis
of COPD, and 19% had a diagnosis of congestive heart
failure.

Effect modification by clinical nursing indications

Similar to previous work, home care patients who
received a home nursing visit were more likely to go
the ED afterhours on the same day (OR: 1.28 (95% CI
1.22–1.25)). This association was slightly stronger when
ED visits were restricted to the visits not admitted to
hospital (OR: 1.34 (95% 1.26–1.43)) (Figure 1).

Among the clinical nursing indicators, only the presence
of an indwelling catheter meaningfully modified the
association. For all ED visits, the odds ratio of the asso-
ciation between home nursing visits and same-day after-
hours ED visits was 1.78 (95% CI 1.15-1.60) for patients
with a catheter and 1.21 (95% CI 1.15-1.28) for patients
without a catheter. For the non-admitted ED visits, the
odds ratio of the association was 2.06 (95% CI 1.78 –
2.34) for patients with a catheter and 1.22 (95% CI 1.14–
1.31) without a catheter.

Diagnosis codes

The most frequent diagnosis codes for the main present-
ing problem for same-day afterhours ED visits among
patients with catheters are showed in Table 2. The top
three diagnosis codes were urinary tract infections,
mechanical complications of urinary devices, and reten-
tion of urine.

Figure 1. Effect modification by clinical nursing indications.
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Discussion

Among indications for home nursing, we found that the
risk of a same-day ED visit was much higher in patients
with urinary catheters. This association was consider-
ably stronger for less urgent emergency department
visits, suggesting that if the appropriate supports were
in place, many of the same-day visits could have been
averted and cared for within the community. Patients
with indwelling catheters have been previously shown
to experience a variety of complications that contribute
to increased health care utilization including trips to the
ED (Wilde et al., 2013).

We found for those patients who visited the ED, the
most common diagnoses were urinary tract infection
(UTI), mechanical complication of urinary catheter,
and retention of urine. Other catheter related diagnoses
included fitting and adjustment of urinary device and
hematuria were also in the top ten. Wilde et al. (2013)
similarly reported catheter related infections as the most
prevalent complication at 31%, followed by catheter
blockage at 24% in patients with long-term urinary cath-
eters. Similarly, catheter associated UTI is a frequently
reported adverse event in home care populations (Doran
et al., 2013). The relationship between indwelling urinary
catheters and urinary tract infections has been well docu-
mented (Ashraf et al., 2020; Yong & Khow, 2016) with
recommendations to limit use and remove the catheter as
soon as clinically possible (Tenke et al., 2017).

Mechanical complication of urinary catheter accord-
ing to the ICD-10-CA code can include blocked catheter,
burst balloon, obstruction and occlusion of catheter
(Canadian Institute for Health Information, 2018).
Issues related to mechanical and catheter fitting found
in our study may necessitate catheter replacement

(Cravens & Zweig, 2000). It is important to state that
there is a lack of evidence to support a specific time
interval between catheter changes (Cooper et al., 2016).
In the community catheter supplies are ordered accord-
ing to predetermined guidelines for replacement, typical-
ly once every 4–6weeks depending on type of urinary
catheter material (Geng et al., 2012; McGoldrick,
2016). Appropriate, timely management of catheter
related complications is further compounded by limited
resources in post-acute settings (Ashraf et al., 2020).
Catheter-related issues that nurses are unable to resolve
in the home may be related to limited availability of
catheter supplies and equipment, particularly when
unanticipated mechanical issues with the catheter
device arise.

Catheter-related issues of retention and hematuria
may require diagnostics and treatment of a time-
sensitive nature that are currently not available in the
community or through primary care. Urinary retention
and catheter blockage are clinical problems that require
irrigation, troubleshooting with the use of diagnostics,
removal and reinsertion of a new catheter (Fitzpatrick &
Kirby, 2006; McGoldrick, 2016). The efficacy of routine
washout flushes to prevent encrustations have been
inconclusive (Dean & Ostaszkiewicz, 2019; Shepherd
et al., 2018). There are several etiologies of hematuria
that left untreated could lead to anemia and intermittent
clotting that blocks the catheter. Management of gross
hematuria typically involves consultation with a
Urologist and may require ultrasound, bladder irriga-
tion, and an evaluation of blood loss (Warlick, 2019).
These procedures are not routinely provided outside
acute care settings after hours.

Home care nurses act within their scope of practice in
the community, ongoing clinical management depends
on communication and integration with primary care
or specialist care whereby medical orders and direction
are obtained. Factors that impact effective community
nursing practice include; difficulties reaching physicians
to obtain orders, lack of collaboration with physician
practices, inappropriate staff matching for complex
patients, and lack of tools to support decision-making
authority (Ganann et al., 2019). Our findings can inform
the design of future procedures, protocols, and physician
support mechanisms for home care patients with urinary
catheters. Action plans for prompt investigation and
treatment of suspected urinary tract infections
and increased availability of supplies to change catheters
in the community could reduce catheter-related emer-
gency department visits among home care patients.
Consideration should be given to the complexity of the
population in this study, any recommendations must be
sensitive to the incidence of falls (41%), frailty (53%)
and presence of cognitive impairment (54%). Future
studies should involve a review of the literature

Table 2. Top ten diagnosis codes of same-day ED visits of patients
with catheters.

ICD-10-CA Main problem

%

(n¼ 2,077)

N390 Urinary tract infection, site not

specified

18.5%

T830 Mechanical complication of

urinary (indwelling) catheter

4.5%

R33 Retention of urine 4.1%

A419 Sepsis, unspecified 3.8%

Z466 Fitting and adjustment of

urinary device

3.7%

J189 Pneumonia, unspecified 2.6%

R318 Other and unspecified hematuria 2.5%

I500 Congestive heart failure 1.9%

K590 Constipation 1.4%

A099 Other and unspecified

gastroenteritis and colitis

of infectious origin

1.3%

Schumacher et al. 5



focusing on the availability and capacity for outpatient

diagnostics and interventions to treat urinary catheter

complications.

Implications for practice and policy

The characteristics of our cohort punctuate the impor-

tance of underlying factors that may contribute to caring

for oneself between nursing visits. In particular, we note

that 37% of these home care patients were living alone,

54% have some form of cognitive impairment, and 53%

were considered frail. Nurses can adjust care plans to

address an increased need for monitoring and facilitate

informal supports to augment self-care. The association

between nursing visits and same-day ED visits also can

inform nursing practice. Specifically, ensuring that

patients are well informed on the care of their urinary

catheter, complications that may arise, and actions to

take including arrangements for urgent nursing care

and medical consultation. Nurses can verify that the nec-

essary equipment and supplies for trouble shooting cath-

eter related complications are readily accessible. Policy

recommendations that support a least use of indwelling

urinary catheters for older populations should be

adopted. The results of this study can additionally

inform home care organizational and health system sup-

ports that are needed to provide alternative urgent care

in the community setting.

Limitations

This study has several limitations. First, the interRAI-

HC assessment is typically completed at least once a

year. Characteristics reported represent one point in

time and may not capture changes that occurred over

the duration of the nursing service. For our study we

looked for ED visits between 0 and 182 days from a

RAI-HC assessment, with a mean time of RAI-HC to

ED of 61 days. Second, this is a case-cross over design,

where only patients seen in the ED after 5 pm were

included in the analysis. These findings cannot be gener-

alized to all emergency department use. We used Ontario

data, although the interRAI-HC is used in other prov-

inces, availability and delivery of care in other regions

may differ and thus affect generalizability of our results.

Lastly, we used retrospective data and cannot comment

on patient specific reasons that may have influenced the

decision to attend the ED. There are also some notable

strengths to this study, it is a large population based

study with matched service use data. Additionally, in

using the case-crossover design the individual with the

event serves as their own control (Maclure, 1991).

Conclusion

We found that the risk for home care patients to visit the

ED on the same day as a nursing visit was much higher
among patients with a urinary catheter. We recommend

improved integration between home care nursing and

primary care to reduce emergency department visits for

issues such as urinary tract infections that require time-
sensitive evaluation and treatment. Increased risk among

patients with catheters suggests the need for nursing pro-

tocols and procedures that support continuity of care

and access to auspicious treatment in the community

for catheter-related issues.
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