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ABSTRACT

Objectives To identify predictive factors of multiple
emergency department (ED) visits, hospitalisation and
potentially preventable ED visits made by patients with
cancer in a Hungarian tertiary care centre.

Design Observational, retrospective study.

Setting A large, public tertiary hospital, in Somogy County,
Hungary, with a level 3 emergency and trauma centre and
a dedicated cancer centre.

Participants Patients above 18 years with a cancer
diagnosis (International Classification of Diseases, 10th
Revision codes of C0000—C9670) who visited the ED in
2018, who had received their diagnosis of cancer within
5 years of their first ED visit in 2018 or received their
diagnosis of cancer latest within the study year. Cases
diagnosed with cancer at the ED (new cancer diagnosis-
related ED visits) were also included, constituting 7.9% of
visits.

Primary outcome measures Demographic and clinical
characteristics were collected and the predictors of
multiple (>2) ED visits within the study year, admission

to inpatient care following the ED visit (hospitalisation),
potentially preventable ED visits and death within 36
months were determined.

Results 2383 ED visits made by 1512 patients with
cancer were registered. Predictive factors of multiple

(>2) ED visits were residing in a nursing home (OR 3.09,
95% Cl 1.88 to 5.07) and prior hospice care (OR 1.87,
95% Cl 1.05 to 3.31). Predictive factors for hospitalisation
following an ED visit included a new cancer diagnosis-
related visit (OR 1.86, 95% Cl 1.30 to 2.66) and complaint
of dyspnoea (OR 1.61, 95% Cl 1.22 t0 2.12).
Conclusions Being a resident of a nursing home and
receiving prior hospice care significantly increased the
odds of multiple ED visits, while new cancer-related ED
visits independently increased the odds of hospitalisation
of patients with cancer. This is the first study to report
these associations from a Central-Eastern European
country. Our study may shed light on the specific
challenges of EDs in general and particularly faced by
countries in the region.

BACKGROUND

Cancer is the second-leading cause of
mortality in developed countries, and the
number of cancer cases and death is projected
to increase in the future,' thus placing a

6,7

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is a comparatively large, comprehensive study
on patients with cancer visiting the emergency de-
partment (ED), where data regarding a wide range of
parameters were collected.

= The analysis of multiple aspects of ED visits made
by patients with cancer is unique.

= This is a retrospective study from a single centre;
therefore, further studies are needed to confirm our
results.

huge strain on the healthcare system. A large
percentage of patients with cancer present
to emergency departments (ED) due to a
variety of medical conditions ranging from
life-threatening conditions such as sepsis and
unspecific symptoms such as pain or nausea.”
Since patients with cancer have been shown
to use the ED more frequently than patients
without cancer, it has been proposed that
many cases related to symptom management
could possibly be prevented with proac-
tive measures or managed in an outpatient
setting. Breast, prostate and lung cancer
were associated with more frequent ED visits
according to a study in the USA, while in an
Australian investigation, patients with geni-
tourinary cancers were found to use the ED
most often.” A recent report found that the
presence of metastatic disease and/or comor-
bidities, such as chronic pulmonary disease,
poorly controlled diabetes or renal disease
were the risk factors mostly affecting the
number of multiple ED visits.* EDs providing
care to a wide spectrum of patients are often
overcrowded, with 10%-40% of ED visits
thought to be potentially preventalble.5
Recent estimations have suggested that two-
thirds of the ED visits made by patients with
cancer result in hospitalisation, which is a
fourfold higher ED hospitalisation rate than
in the general population.® Older patients
with cancer are also significantly more likely

BM)

Koch M, et al. BMJ Open 2023;13:€070320. doi:10.1136/bmjopen-2022-070320 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-0999-0544
http://dx.doi.org/10.1136/bmjopen-2022-070320
http://dx.doi.org/10.1136/bmjopen-2022-070320
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2022-070320&domain=pdf&date_stamp=2023-05-08

to be admitted to an inpatient unit, than be discharged
following an ED visit.?

Identifying the characteristics, reasons and factors
leading to ED use and multiple ED visits of patients with
cancer are crucial for developing and ultimately imple-
menting cost-effective preventive measures to optimise
patient care and decrease the increasing cancer burden
on the healthcare system. Although several large analyses
have been carried out investigating the frequency and
causes of patients with cancer visiting the ED in Western
countries, to our knowledge, data from Eastern and
Central Europe are lacking. In a previous report, as part
of a large research project, we analysed the main reasons
of ED visits made by patients with cancer.’

Objectives

The aim of our present study was to identify predictive
factors of multiple ED visits, hospitalisation, death and
potentially preventable ED visits made by patients with
cancer at an ED in a tertiary care centre. We also analysed
the relationship between frequency of ED visits and the
3-year survival of patients with cancer.

METHODS

Setting

The study was carried out at a large, public tertiary
hospital, the Somogy County Kaposi Mor Teaching
Hospital, in Kaposvar, Hungary, with a level 3 emergency
and trauma Centre (ED) and a dedicated cancer centre
(including an inpatient unit, a day oncology unit and a
radiotherapy unit), which is responsible for the treatment
of patients with cancer in Somogy county but also accepts
some patients from neighbouring counties. All patients,
including patients with cancer and non-cancer, with acute
symptoms, are required to present themselves at the ED
first as part of the single-gate system. Patients with injuries
are alsorequired to visit the emergency and trauma centre.
The patients are then triaged according to the Hungarian
Emergency Triage System (MSTR)*—the required triage
system used in Hungary, and which was adapted from
the Canadian Triage and Acuity Scale’—admitted and
subsequently examined and treated. Then, based on
their medical status, patients may either be discharged,
or admitted to the ED’s Short Stay Unit—for a period of
maximum 24 hours—or hospitalised (admitted to one of
the hospital’s inpatient units.) The annual patient turn-
over of the ED is approximately 35 000 patients and 80%
of the patients are over 18 years of age.

Study design

This was an observational, retrospective, study of patients
with a cancer diagnosis—that is with an International
Classification of Diseases, 10th Revision (ICD-10) code of
C0000-C9670—who visited the ED in 2018. All patients
with a cancer diagnosis above 18 years who visited the
ED between 1 January 2018 and 31 December 2018 were
included and who had received their diagnosis of cancer

within 5 years of their first ED visit in 2018 or received
their diagnosis of cancer latest within the study year.

If a patient presented to the ED without a cancer diag-
nosis, but with symptoms indicative of cancer and which
cancer was subsequently histologically confirmed (but
within the study year), the patient was categorised as a
‘new cancer diagnosis-related ED visit’. This subgroup of
patients constituted 7.9% of all ED visits made by patients
with cancer, thus resulting in altogether 189 ED visits
(online supplemental file 2).”

We screened the hospital’s electronic database for
all patients who met the inclusion criteria. In the study
year of 2018, there were altogether 27 010 visits made by
patients 18 years and older at the ED, from which 2383
cases were made by patients who had received an ICD-10
cancer diagnosis latest in the year 2018, thus constituting
8.8% of all adult ED visits.

We carried out automated data collection with a special
software, specifically developed for the purposes of the
study, which included the collection of demographic
data (patient’s age at first ED visit, place of residence),
date and time of the ED visit, number of ED visits per
patient, visit day and visit hour category, type of cancer,
type and number of comorbidities, time and date of prior
oncological care, triage categorisation, chief complaints,
diagnosis given following ED admission, disposition
(admitted to inpatient care, discharged), place of inpa-
tient care following ED presentation and, where relevant,
time of death of the patient. Types of cancer, diagnoses
of comorbidities, chief complaints and diagnoses given
following ED admission were classified according to ICD-
10. Patients were followed up for 36 months following
their last ED visit and—where applicable—the death of
the patients was recorded.

The definitions and criteria for the categorisation
of data used in the study are attached as online supple-
mental file 1, as described previously.”

The primary outcome measures for this study were the
predictors of multiple (=2) ED visits within the study year,
admission to inpatient care following the ED visit (hospi-
talisation), potentially preventable ED visits (defined as
cases with a non-urgent triage category (triage level 5)
plus not hospitalised plus who did not die within 30 days
of the ED visit) and death within 36 months after ED
presentation.

Online supplemental file 2 shows the demographic and
clinical characteristics of patients with cancer (n=1512)
visiting the ED in 2018.” Since a patient could present
more than once at the ED within the study year, online
supplemental file 3 shows the demographic and clinical
characteristics of cancer cases (n=2383) visiting the ED in
2018, as described previously.”

The STROBE (STrengthening the Reporting of OBser-
vational studies in Epidemiology) guidelines were used
when designing and describing this study.'” The check-
list is attached as online supplemental file 4. The original
research protocol is attached as online supplemental file
5.
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Patients and public involvement statement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Data analysis

The data analysis framework was developed to address the
research questions set for the study. Both descriptive and
exploratory approaches were used. Two data sets were
created: one contained the data of the 1512 patients with
cancer who had attended the ED during the study period.
The other data set included the total number of ED visits
(2383 cases) made by the patients with cancer in the study
period. The use of two data sets was necessary because a
patient may have visited the ED more than once during
the study period. Moreover, some of the characteristics
were related to the patient (number of visits, data related
to death), while others were related to the ED visit.
Frequency tables were used to describe the number of
ED visits made by patients with cancer, the demographic
and clinical characteristics of ED cases and the number
and time of death. A Kaplan-Meier survival analysis, using
a log-rank test (p<0.05), was conducted to examine the
overall survival time of the patients. The mixed effects
logistic regression was chosen (due to the possibility of
the same patient’s repeated visit) and used to determine
the predictive factors for hospitalisation, potentially
preventable ED visits and multiple (=2) ED visits made
by patients with cancer. The binary logistic regression
was used to determine predictive factors for death within
36 months of patients with cancer visiting the ED. The
dependent variables were the variables listed in tables 1-2
(the demographic and clinical characteristics of patients/

Table 1 Predictive factors for multiple (>2) ED visits by
patients with cancer

Significance

Predictors OR 95% CI (p value)

Risk factors

Number of comorbidities 1.40 1.161to0 1.69 <0.001

>2

Chief complaint is 1.75 1.30t02.34 <0.001
dyspnoea

Prior hospice care 1.87 1.05t03.31 0.032

Residence type: nursing  3.09 1.88 to 5.07 <0.001

home
Protective factors

New cancer diagnosis- 0.39 0.281t00.56 <0.001

related ED visit

Prior hormone therapy 0.52 0.35t0 0.77 0.001

Prior surgery 0.59 0.451t00.77 <0.001
Diagnosis is injury 0.59 0.44t0 0.80 0.001
Breast cancer 0.69 0.491t00.98 0.037
Prior chemotherapy 0.71 0.541t00.94 0.015

ED, emergency department.

Table 2 Predictive factors for hospitalisation of patients
with cancer

Significance

Predictors OR 95% ClI (p value)

Risk factors

Diagnosis is 1.35
gastrointestinal illness

Prior BSC/palliative care ~ 1.53

1.01to 1.79 0.040

1.01to 2.33 0.045

Chief complaint is 1.61 1.22t02.12 0.001
dyspnea
New cancer diagnosis- 1.86 1.30t02.66 0.001

related ED visit
Protective factors

Diagnosis is pain 0.28 0.19to0 0.40 <0.001
Diagnosis is injury 0.57 0.41to0 0.80 0.001
Chief complaint is 0.61 0.44t00.84 0.003

extremity pain
Prior hormone therapy 0.62 0.42t00.93 0.022

Chief complaint is pain 0.64 0.47 t0 0.88 0.006
(except extremity and
abdominal pain)

BSC, Best Supportive Care; ED, emergency department.

cases). The models were checked for multicollinearity
problems (tolerance <0.10 and VIF <3.0), and no multi-
collinearity issues were found. Statistical analyses were
performed using the statistical software Jamovi V.2.2.5.

RESULTS

Predictive factors for multiple (>2) ED visits made by patients

with cancer

When we investigated which factors influenced multiple
(2 or more) ED visits made by patients with cancer, we
found that residence in a nursing home more than
tripled the odds (OR: 3.09) of multiple ED visits. Prior
hospice care and a chief complaint of dyspnoea increased
the odds by 87% and 75%, respectively, while 2 or more
comorbidities increased the odds somewhat less, but
still significantly (OR: 1.40) for multiple ED visits. Prior
surgical or hormone treatment, prior chemotherapy,
a diagnosis of injury, having breast cancer were factors
which significantly decreased the odds of multiple ED
visits (OR: 0.59, 0.52, 0.71, 0.59 and 0.69, respectively)
(table 1).

We also investigated the association between multiple
visits and the 3-year survival of patients with cancer visiting
the ED. There was no significant difference between the
survival of patients with cancer visiting the ED once or
multiple times (data not shown).

Predictive factors for hospitalisation of patients with cancer

Predictive factors for inpatient admission following an
ED visit included a diagnosis of gastrointestinal illness
(OR: 1.35), prior BSC/palliative treatment (OR: 1.53)
and chief complaint of dyspnoea (OR: 1.61), which all
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Table 3 Predictive factors for death of patients with cancer
visiting the ED

Table 4 Predictive factors for potentially preventable ED
visits of patients with cancer

OR 95% CI
Risk factors
Frequency of ED visits >2 1.80 1.36t02.35
Cancer of respiratory tract 2.13 1.44103.17
Admission to inpatient care 2.23 1.681t02.94
BSC/palliative care 2.28 1.13104.60
Residence type: nursing home 2.45 1.26t04.75
Hospice 2.68 1.11to0 6.46

New cancer diagnosis-related ED visit 3.28 2.09 to 5.14
Protective factors

Prior hormone therapy 0.45 0.29100.72
Prior surgery 0.56 0.411t00.75
Avoidable ED visits 0.59 0.40to0 0.87
Age is <65 years 0.64 0.491t00.84

ED, emergency department.

significantly increased the odds of subsequent hospital-
isation. Patients with a new cancerrelated visit also had
86% higher odds of being hospitalised following their ED
visit (table 2).

Factors which predicted that there would be no
hospital admission following the ED visit, were prior
hormone treatment, diagnoses of injury or pain and chief
complaints of pain in the extremities or elsewhere, except
for abdominal pain (table 2).

Predictive factors for death within 36 months of patients with
cancer visiting the ED

Prior hospice care (OR: 2.68), residence in a nursing
home (OR: 2.45), prior BSC/palliative care (OR: 2.28),
being hospitalised (OR: 2.23) and cancer of the respira-
tory tract (OR: 2.13) significantly increased the odds of
death within 36 months after an ED visit. A new cancer-
related ED visit more than tripled (OR: 3.28) the odds of
death within 36 months (table 3).

Younger age (being less than 65), having a potentially
preventable ED visit, as well as prior hormone or surgical
therapy significantly decreased the odds of death within
36 months (table 3).

Predictive factors for potentially preventable ED visits of
patients with cancer
We investigated whether predictive factors for potentially
preventable ED visits could be identified, by analysing the
association between demographic and clinical charac-
teristics of patients meeting the criteria for being poten-
tially preventable ED visits. A total of 445 ED visits out of
2383 met the criteria for potentially preventable ED visits,
which constituted 18.67% of all ED visits (table 4).

A complaint of dyspnoea, prior BSC/palliative care
and a subsequent diagnosis of a cardiovascular illness or
gastrointestinal disease significantly decreased the odds

Significance
Predictors OR 95% ClI (p value)
Factors increasing the odds
of preventability
Diagnosis is injury 1.46 1.04t02.04 0.028
Diagnosis is pain 1.47 1.08t02.10 0.035
Chief complaint is 1.67 1.20t02.32 0.002

pain (except extremity,
abdominal pain)

Chief complaint is 1.73 1.24t02.40 0.001
extremity pain

Factors decreasing the odds
of preventability

Chief complaint is 0.38 0.22100.64 <0.001
dyspnoea

BSC/palliative treatment  0.43 0.191t0 0.96 0.040
Diagnosis is 0.55 0.34t00.87 0.012

gastrointestinal illness

Diagnosis is 0.61 0.38t00.99 0.044

cardiovascular illness
Off-clinic hours/holidays  0.80 0.64 to 1.00 0.046

ED, emergency department.

of the ED visit being potentially preventable, with ORs of
0.38,0.43 0.61 and 0.55, respectively (table 4).

Pain in the extremities (OR: 1.73) and elsewhere,
excepting abdominal pain (OR 1.67) as chief complaints,
or diagnosis codes of pain (OR: 1.47) and injury (OR:
1.46) significantly increased the odds of the ED visit being
potentially preventable (table 4).

DISCUSSION

To our knowledge, this is the first study to describe
predictive factors of multiple ED visits, hospitalisation,
potentially preventable visits and death of patients with
cancer visiting a large tertiary care emergency centre, in
one comprehensive investigation. Many of the indepen-
dent predictive factors identified in our study have previ-
ously been reported in other studies—which support the
validity of our findings—however, we were able to identify
new independent factors of multiple ED visits, such as
residency in a nursing home and risk factors of hospital-
isation and poor overall survival, such as a ‘new cancer-
related ED visit’, as well. The additional value of our study
is that our data were collected from a Central-Eastern
European site, where similar studies have not previously
been reported.

Investigations from the USA and Australia have
reported that a significant proportion of patients
(between 44% and 63%) with cancer had multiple ED
visits!* 12 In line with these results, we found that 57% of
patients with cancer visiting the ED had 2 or more visits
within the study year. We also identified that at least
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two or more comorbidities, some form of prior hospice
care, symptom of dyspnoea and living in a nursing home
were significant risk factors for multiple ED visits. Our
findings correspond with previous studies that have also
described that a greater number of comorbidities,® '* *
more severe symptoms (such as dyspnoea)'* and less than
1 year of survival after diagnosis'® '° were all associated
with higher rates of ED utilisation. The higher ED utilisa-
tion frequency and potentially preventable ED transfers
by nursing home residents has only recently been inves-
tigated,'® but data on the frequency of ED utilisation by
patients with cancer living in nursing homes is scarce.
Our analysis showed that living in a nursing home more
than tripled the odds and thus was a strong risk factor
for repeated ED utilisation. It has been suggested that
the ED use of patients with cancer is most probably the
result of the complex interaction of a number of factors,
including both disease-related and health system-related
factors.® Thus, although it is possible that frequent ED use
among nursing home residents is a result of their overall
poorer state of health, it also appears probable that the
scarcity of nursing homes and lack of human resources
to adequately provide care for the elderly may also be
important contributing factors to the heightened burden
of the EDs in Hungary. Although to a lesser extent, resi-
dency in a nursing home also increased the odds of death
(OR: 2.45) within 3 years of ED presentation among
patients with cancer in our study. This may naturally be
the result of a higher number of comorbidities among
these patients, however, it may also be due to the previ-
ously mentioned reasons of lack of optimal care. A large
epidemiological Australian analysis indicated that a signif-
icant proportion of deaths were both premature and
preventable in nursing homes and that no reduction in
the prevalence of deaths due to external causes had been
observed in the decade preceding the study.'” Thus, our
findings appear to emphasise the importance of improved
care for nursing home residents and the integration of
preventive methods—against falls, contraction of infec-
tions, malnutrition, dehydration, etc—among nursing
home residents. The predictive factors of pain and injury
as diagnosis and chief complaint of pain in the extremi-
ties for potentially preventable ED visits in our study may
be explained partially by falls and injuries, which could
also be potentially prevented. Furthermore, patients with
minor injuries also present to the ED, which often do not
even require imaging techniques (eg, X-ray, CT scan, etc)
to treat, indicating that—possibly with the introduction
of an outpatients phone triage system—these patients
could potentially be treated at the primary healthcare
level without having to burden the ED. Although studies
vary regarding the proportion of ED visits being prevent-
able, two previous reports have estimated it between 19%
and 23%"*" which is similar to our findings of 18.67%.
The hypothesis regarding lack of specialised care may
be extended to the interpretation of our subsequent
findings; patients with cancer who were already receiving
hospice care had almost twice the odds of having multiple

ED visits than patients not in hospice care, indicating that
these patients’ needs (such as symptom management)
were not being adequately met. Although most other
studies have focused on ED visits made by patients with
advanced cancer—and not hospice care per se—it has
been reported that the use of palliative care services was
still comparatively low among patients with cancer, and
patients with advanced stage cancer regularly visited the
ED due to worsening symptoms, since it was perceived
to be the quickest way to obtain hospital admission.”” A
Dutch study reported that 65% of lung and patients with
colon cancer with metastases used in-hospital medical
care—including ED visits and inpatient care—yet special-
ised palliative care was initiated too late.”’ Furthermore,
hospitalisation rates of patients with advanced cancer were
found to be 76%% vs 58% among all oncology patients,”
indicating that the highest inpatient admission rates were
among patients with advanced stage cancer. These reports
correspond with our findings that receiving ‘only’ BSC
was a significant predictor of hospitalisation following the
ED visit. A presenting main symptom of dyspnoea and a
diagnosis of gastrointestinal illness were also important
risk factors for hospital admission according to our study.
In line with our results, it has previously been reported
that dyspnoea and gastrointestinal symptoms, such as
nausea, were frequent presenting symptoms of patients
with cancer when visiting the ED.** Dyspnoea was an
independent risk factor for hospitalisation and multiple
ED visits, and the cancer types often associated with
dyspnoea, that is, respiratory cancer, was an independent
risk factor for death, in our study. Managing dyspnoea
is often challenging, as it is highly distressing for both
patient and caregivers, it can rarely be managed at home
by the patient, and it may also indicate life-threatening
pathological conditions, which may lead to or be part of
disease progression and ultimately cause death as well.”
Thus, the predictive factors of hospitalisation in our study
(dyspnoea, ongoing BSC, diagnosis of a gastrointestinal
illness and new cancer-related ED visit) indicated the
more severe status of disease in these patients.

A recent scoping review identified three main themes
which emerged across studies regarding the relationship
of cancer diagnosis at the ED, including incidental find-
ings giving rise to the suspicion of cancer, acute conditions
caused by the cancer leading to the ED visit and ED use as
a pathway to facilitate cancer diagnosis and care.”® Inde-
pendent of the main reason, all patients diagnosed with
cancer through the ED, had more advanced cancers and
subsequently poorer outcomes.*® These findings of signifi-
cantly poorer clinical and patient-reported outcomes and
worse survival rates were reported in earlier?” and recent
publications as well, including the International Cancer
Benchmarking Partnership population-based study.*® In
line with previous reports, our results showed that new
cancerrelated ED visits more than tripled the odds of
death within 3 years, furthermore we also found, that
new cancer-related ED visits almost doubled the odds of
hospitalisation.

Koch M, et al. BMJ Open 2023;13:€070320. doi:10.1136/bmjopen-2022-070320



Previous studies have reported that elderly patients
with cancer with multiple ED visits had higher hospital
admission rates and an increased mortality during admis-
sion.” * In accordance with these studies, ongoing BSC
or hospice care, cancer of the respiratory tract, hospital-
isation and multiple ED visits also increased the odds of
death within 3 years among patients with cancer in our
analysis.

Limitations

Our study has certain limitations. It was a retrospective
study and carried out at a single site, therefore, further
analyses need to be made in multiple sites for the confir-
mation of our findings. Also, due to the classification
of certain data (diagnoses, symptoms, types of cancer,
etc) into main categories, classification bias cannot be
ruled out Finally, although patients with cancer treated
at our hospital need to present with their symptoms to
our ED centre, some patients with cancer may have
been presented elsewhere (eg, when out of the county
or country), and so these patients may not have been
included. Despite being a single site, our study was a
comparatively large, comprehensive study, where data
regarding a wide range of parameters were collected and
extensive analysis performed.

Conclusions

In our study, we identified predictive factors of multiple
ED visits, hospitalisation, preventable visits and death
within 3 years of ED presentation of patients with cancer
visiting a tertiary-level ED centre. As far as we know, this
is the first study to investigate these factors in one anal-
ysis and from a Central-Eastern European country. Since
most studies have been published from highly developed
countries, our investigation may shed some light on the
specific challenges faced by countries in the region.
Our novel findings include that new cancerrelated ED
visits and being a resident of a nursing home, both inde-
pendently increased the odds of hospitalisation and
death of patients with cancer visiting the ED; and nursing
home residency and hospice care (indicating advanced
cancer) increased the odds of multiple ED visits. These
results imply the importance of strengthening care and
implementing preventive measures related to these risk
factors—not just from a regional but—from an interna-
tional perspective, as well.
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