
MEDICINE

Outcomes of Emergency Medical Patients Admitted to a Medical
Surveillance Unit: a Retrospective Cross-Sectional Study

Karl Vantomme1 & Muhammad Siddiqui2 & Marlee Cossette3
& Kish Lyster1,3

Accepted: 27 October 2020 /Published online: 31 October 2020
# Springer Nature Switzerland AG 2020

Abstract
High-acuity patients occasionally require advanced resources and monitoring, but do not qualify for intensive care admission in
large intensive care unit (ICU). For these patients, intermediate care units (IMCUs) can provide adequate care. IMCUs lessen the
patient burden for both the general ward and the ICU, allowing for more free beds in the ICU and ward. The main purpose of this
study was to explore typical patient characteristics/demographics of patients admitted to an IMCU from the emergency room
(ER) and mortality rate. This study is a retrospective cross-sectional study of a medical surveillance unit (MSU), which is an
IMCU located in Pasqua Hospital, Regina. All patients admitted to the MSU from the ER in 2017 and 2018 were included in the
study. This study retrospectively reviewed 715 patients in total. Patients’ age, sex, discharge disposition, comorbidities, primary
and secondary diagnoses, admission and discharge date to/from the MSU, Acute Physiology and Chronic Health Evaluation II
(APACHE II) score, early assessment and response system (EARS) score, and acuity score were recorded. A total of 715 patient
charts were reviewed for this study, with 323 patients in 2017 and 392 patients in 2018. Approximately a third of the study
participants were diabetic, and half were hypertensive. Male sex had higher comorbidities including asthma or cerebrovascular
accidents, and women had been diagnosed with coronary heart disease or liver disease. Both male and female were equally
affected by substance use. 25.6% of the study population were smokers, 15.5% were intravenous drugs, and 16.8% were
suffering with alcohol use disorder. Respiratory diseases account for a quarter of all primary diagnoses made in the MSU.
Overall mortality rate was 5.9%. The APACHE II, EARS, and acuity scores were significantly different between deceased
and alive patients (p < 0.001, p < 0.007, and p < 0.001, respectively). Half of the patients were discharged to home and a quarter
were transferred to the ward. Nearly two-third of the study population was not readmitted to hospital within 30 days. This is one
of the first studies to describe IMCU patients characteristics transferred from the ER in Canada. The APACHE II, EARS, and
acuity scores were found significantly different between deceased and alive patients. These scores could therefore be used to
develop tools that can identify high-risk patients for equitable allocation of healthcare resources to reduce mortality.
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Background

Certain patients require high-acuity care but do not qualify for
intensive care unit (ICU) admission. For these patients, interme-
diate care units (IMCUs) can provide adequate care. IMCUs are
dedicated wards for patients that are too high of an acuity for a
general ward, but not acute enough for an ICU [1, 2]. IMCUs are
growing in popularity among North American hospitals; how-
ever, there is very little information published about them [3].
Most of the information regarding IMCUs comes from Europe
and to a lesser extent in the USA [4].

IMCUs lessen the patient’s burden for both the general ward
and the ICU, allowing for more free beds in the ICU and ward.
This ensures that patients are more likely to receive appropriate

This article is part of the Topical Collection on Medicine

* Muhammad Siddiqui
muhammad.siddiqui@saskhealthauthority.ca

1 College of Medicine, University of Saskatchewan, Saskatoon, SK,
Canada

2 Department of Research, Saskatchewan Health Authority,
Regina, SK, Canada

3 Medical Surveillance Unit, Pasqua Hospital, Saskatchewan Health
Authority, Regina, SK, Canada

SN Comprehensive Clinical Medicine (2020) 2:2771–2777
https://doi.org/10.1007/s42399-020-00622-4

http://orcid.org/0000-0003-0432-1621
mailto:muhammad.siddiqui@saskhealthauthority.ca
http://crossmark.crossref.org/dialog/?doi=10.1007/s42399-020-00622-4&domain=pdf


care upon admission to the hospital [5–7]. Additionally,
IMCUs can shorten emergency room (ER) waiting time by
facilitating faster transfers to inpatient beds [8].

The MSU located in Pasqua Hospital , Regina,
Saskatchewan, functions as an IMCU and acted as the source
of information for this study. This IMCU has been operational
since January 15, 2016. TheMSU uses a modified early warn-
ing score (MEWS) called the EARS score. Additionally, to
help triage patients to appropriate nursing teams, the MSU
also utilizes an acuity score for all incoming and discharged
patients. While these scores aid in triaging patients, their pre-
dictive value for mortality has not been studied. While other
MEWS scores have been validated for predicting mortality
[9], the early assessment and response system (EARS) and
acuity scores have not.

An additional score studied was the Acute Physiology and
Chronic Health Evaluation II (APACHE II) score. While this
score has been validated in the ICU setting, there is minimal
information published validating APACHE II scores in
IMCUs [10]. A previous study was conducted at the MSU
to explore typical IMCU patient demographics and where
most of the patients admitted to the MSU were transferred
from. That study found that most patients admitted to the
MSU were transferred from the ER, and therefore, the MSU
was being used primarily as a step-up in care from the ER/
ward as opposed to a step-down in care from the ICU as
previous studies have suggested [8].

The purpose of this study is to explore typical patient
characteristics/demographics of patients admitted to/from the
MSU from the ER. This study also assesses the EARS, acuity,
and APACHE II scores and mortality in an IMCU.
Additionally, the results of this study can guide resource man-
agement and staff training and can potentially inform guide-
lines for new and existing IMCUs.

Methods

This is a retrospective cross-sectional study of aMSU, located in
Pasqua Hospital, Regina. In January 2016, MSU launched an
intermediate caremodel within the PasquaHospital which is one
of the two tertiary care hospitals in Regina. About 50% of MSU
patient volume has been from the ER, 22% through intensive
care transfers, and 28% has been from other inpatient medical
areas including postoperative patients who require a higher level
of care or monitoring. All patients are admitted to the hospitalist,
and all are consulted to general internal medicine. Assessing
real-time patient condition using the newly adopted Early
Assessment Response System (EARS) has been very useful in
allowing staff to not only intervene in a timely fashion to chang-
es in the status of patient vital signs but to quantify patient acuity
and manage the requirements of appropriate staffing models
related to patient needs.

Results

A total of 715 patient charts were reviewed for this study, with
323 patients in 2017 and 392 patients in 2018. A summary of
the patient characteristics and comorbidities is presented in
Table 2. Of the patients studied, 342 were female and 373
weremale. Themean age of participants is 62.72 ± 20.84 years
ranged from 16 to 101 years. Approximately a third of partic-
ipants had diabetes, and half had hypertension. 11.4% of par-
ticipants had renal disease. 11.5% of participants had asthma,
and men were almost twice as likely to had a diagnosis of
asthma compared to women (p < 0.008). A quarter of partici-
pants had chronic obstructive pulmonary disease (COPD),
and men and women were equally had this diagnosis.
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All patients admitted to the MSU from the ER in 2017 and
2018 were included in the study. Using convenience sampling
technique, 715 patients’ charts were reviewed. All data ex-
tracted from the patient charts was recorded in an anonymous
manner in a password-protected USB drive in encrypted files.
Each patient was assigned a unique study identification num-
ber. No unique patient identifiers such as medical record num-
bers were entered into the database, and the database was
anonymous. Data analysis was performed on an anonymous
dataset in order to protect patient confidentiality.

Information was gathered by a medical student who was
not involved in the assessment or treatment of the patients
studied. Patients’ age, gender, discharge disposition, comor-
bidities, primary and secondary diagnoses, admission and dis-
charge date to the MSU, EARS score, acuity score (ranges
from 1 to 5, where more critical the patient’s condition, the
higher the level of acuity, level 1 being the highest and level 5
the lowest), and APACHE II score [11] are recorded
(Table 1). The patients’ primary and secondary diagnoses
were further sorted into categories for analysis.

This study has been reviewed and approved on ethical
grounds by the research ethics board of the former Regina
Qu’Appelle Health Region, Regina, SK, Canada (REB/19-
58). Waiver of informed consent was approved by research
ethics board as this study meets criteria a-f of Article 5.5 in the
Tri-Council Policy Statement-2 (TCPS). In this retrospective
chart review, our estimated sample size was 715 patients ad-
mitted in the medical surveillance unit at the Pasqua Hospital.

Statistical analysis was performed using SPSS Statistics
software (Version 22.0. Armonk, NY: IBM Corp.). Data
was expressed in frequencies, mean, and percentages. Chi-
square test was used as a test of significance to compare dif-
ferences between groups for categorical data, and t test/Mann
Whitney U test was used for continuous data. Significance
will be set at p < 0.05 level. Kaplan-Meier survival curve
was developed for both males and females to illustrate which
gender survived most.



Patients’ reason for hospitalization, primary diagnosis, and
secondary diagnosis are presented in Table 3. The most com-
mon hospital reason and primary diagnosis accounting for
about a quarter of all primary diagnoses are respiratory dis-
eases. Infections were the next most common reason for hos-
pitalization and primary diagnosis, accounting for about a fifth
of all primary diagnoses. Gastrointestinal and cardiovascular
diagnoses account for 14% and 12.6% of primary diagnoses,
respectively. Other diagnoses such as diabetes and cancer
were less than 10% of the total primary diagnoses studied.

Table 4 describes the APACHE II, EARS, and acuity
scores on admission and discharge to the MSU. The average
APACHE II score among patients that were discharged from
hospital is 9.81 ± 4.99, and the score for patients that died in

hospital is 16.86 ± 5.27. This difference in scores is statistical-
ly significant (p < 0.001). A similar trend is seen with admit-
ting EARS, disposition EARS, and admitting acuity scores
(p < 0.007, p < 0.001, and p < 0.001, respectively). The dispo-
sition acuity score did not reach significance between the alive
and deceased population.

Majority of APACHE II scores were between 6 and 10,
with 41.8% of participants falling in this range of scores.
Approximately a quarter of participates (26.6%) were between
APACHE II scores of 11 and 15. Less than one-fifth, 13.8%
and 17.8% of study participants were in the highest (> 15) and
lowest (0–5) score ranges, respectively. Half of study partici-
pants (50.3%) were discharged home from the MSU, and
about one-quarter (26.6%) were transferred to the ward.
Twelve percent of participants were transferred to alternative
level of care (ALC); 5.2% were transferred to the ICU of
which 43.2% had primarily diagnosed with respiratory,
18.9% gastrointestinal, 16.2% with infection, and 21.7% with
other disease. Out of 715, MSU admitted patients 42 (5.9%)
had a fatal outcome, of which 26.2% had a primary diagnosis
of respiratory illness, 23.8% infection, 14.3% cardiovascular,
14.3% gastrointestinal, and 21.4% with other illnesses.

A total of 4.3% of participants were readmitted to hospital
in less than 7 days, 3.6% in 7–14 days, and 6.2% 15–30 days.
Nearly two-third of participants (male 74.3% and female
69%) were not readmitted to hospital within 30 days.

Table 1 Summary variables and calculationmethods for Acute Physiology and Chronic Health Evaluation (APACHE) II score adopted fromAkavipat
et al. [11]

Physiological variables High abnormal Normal Low abnormal

+ 4 + 3 + 2 + 1 0 + 1 + 2 + 3 + 4

Temperature (°C) ≥ 41 39–40.9 38.5–38.9 36–38.4 34–35.9 32–33.9 30–31.9 ≤ 29.9
Mean arterial pressure (mmHg) ≥ 160 130–159 110–129 70–109 50–69 ≤ 49
Heart rate (/min) ≥ 180 140–179 110–139 70–109 55–69 40–54 ≤ 39
Respiratory rate (per min) ≥ 50 35–49 25–34 12–24 10–11 6–9 ≤ 5
Oxygenation
a. A-aDO2 if FiO2 ≥ 0.5
b. PaO2 if FiO2 < 0.5

500 350–499 200–349 a. < 200
b. > 70

61–70 55–60 < 55

Acid-base balance
a. Arterial pH
b. Serum HCO3 (mEq/l) if no arterial blood gas

≥ 7.7
≥ 52

7.6–7.69
41–51.9

7.5–7.59
32–40.9

7.33–7.49
22–31.9

7.25–7.32
18–21.9

7.15–7.24
15–17.9

< 7.15
< 15

Sodium (mEq/l) ≥ 180 160–179 155–159 150–154 130–149 120–129 111–119 ≤ 110
Potassium (mEq/l) ≥ 7 6–6.9 5.5–5.9 3.5–5.4 3–3.4 2.5–2.9 < 2.5

Creatinine (mg/dl) ≥ 3.5 2–3.4 1.5–1.9 0.6–1.4 <0.6

Hematocrit (%) ≥ 60 50–59.9 46–49.9 30–45.9 20–29.9 < 2.5

White blood count (× 1000/mm3) ≥ 40 20–39.9 15.19.9 3–14.9 1–2.9 < 1

Glasgow Coma Score (GCS) Score = 15 minus actual GCS

A. Total acute physiology score (sum of 12 above points)

B. Age points (years) ≤ 44 = 0; 45 to 54 = 2; 55 to 64 = 3; 65 to 74 = 5; ≥ 75 = 6
C. Chronic health points

Total APACHE II score (add together the points from A +B +C)
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Coronary heart disease had a prevalence of 16.8%, and liver
disease had a prevalence of 16.4%. Approximately one-tenth
of participants had a diagnosis of dementia, with no significant
difference between women or men. 15.3% of participants had
had a cerebrovascular accident (CVA) in the past.
Interestingly, many participants either smoked or had sub-
stance use disorders including intravenous drugs and alcohol.
25.6% of participants smoke, 15.5% use intravenous drugs,
and 16.8% had an alcohol use disorder. No significant asso-
ciation was observed between gender and smoke, use intrave-
nous drugs, or had an alcohol use disorder (p < 0.44, p < 0.29,
p < 0.08, respectively).



Approximately one-eighth of participants (male 12.9% and
female 15.5%) were deceased within 30 days of discharge
from hospital. Kaplan-Meier curves (Fig. 1) reveal that the
estimated mean survival time for a month was 24.54 (95%
confidence interval (CI): 20.49–28.59) days in females and
24.49 (95% CI: 23.21–25.77) days in their males (p −

0.509). The survival curve horizontal axis shows the time to
event. In this plot, drops in the survival curve occur whenever
the event occurs. The vertical axis shows the probability of
survival (probability of not experience the event).

Discussion

Canadian studies on IMCUs and their patients are lacking, and
this study is one of the few that addresses this topic. There had
been similar studies in the USA and Europe, but these studies
did not had the same level of data on patients’ demographics
and comorbidities [5, 7, 12]. This study conducted an in-depth
analysis on 715 patients admitted to an IMCU from the ER in
2017 and 2018 in Central Canada.

This study analyzed a large variety of comorbidities among
MSU patients such as diabetes and hypertension. Over half the
patients had hypertension and over a third had diabetes, which
is similar to our previous study as well as other published
research [7, 13]. Interestingly, the rates of diabetes and hyper-
tension in this study (33.8% and 54.8%, respectively) are
higher than the reported prevalence in Canada [14]. This find-
ing was likely due to single-center patient’s data and different
ethnic proportion of study population. Previous research also
suggests that prevalence rates in hypertension and diabetes are
higher among south Asian and Black Canadians than White
Canadians [15, 16]. Another study highlights the complexity
of the unequal distribution of hypertension and diabetes,
which includes inordinately high risks of both outcomes for
poor Black women and an absence of associations between
income and both outcomes for Black men in Canada [17].

Interestingly, the EARS score was significantly different
between alive and deceased MSU patients. Other MEWS
had been validated as prognostic indicators in various other
wards [9], but the EARS score had not been rigorously stud-
ied. On general medical wards, MEWS had been shown to be
excellent prognostic indicators by mostly using information
from triage [18]. The acuity score uses similar criteria for
scores but also includes factors that affect nursing workload
such as the number of intravenous medications that the patient

Table 2 Selected characteristics of participants, n (%)

Characteristics Total Female Male p value

Hypertension 0.70

No 323 (45.2) 152 (44.4) 171 (45.8)

Yes 392 (54.8) 190 (55.6) 202 (54.2)

Diabetes 0.02

No 473 (66.2) 211 (61.7) 262 (70.2)

Yes 242 (33.8) 131 (38.3) 111 (29.8)

Renal disease 0.05

Not applicable 640 (89.5) 298 (87.1) 342(91.7)

eGFR > 90 7 (1) 6 (1.8) 1 (0.3)

eGFR 60–89 25(3.5) 16 (4.7) 9(2.4)

eGFR 30–59 29 (4.1) 17 (5) 12 (3.2)

eGFR 15–29 13 (1.8) 4 (1.2) 9 (2.4)

eGFR<15 1 (0.1) 1 (0.3) 0

Asthma 0.008

No 633 (88.5) 314 (91.8) 319 (85.5)

Yes 82 (11.5) 28 (8.2) 54 (14.5)

COPD 0.57

No 513 (71.7) 242 (70.8) 271 (72.7)

Yes 202 (28.3) 100 (29.2) 102 (27.3)

Coronary heart disease 0.03

No 595 (83.2) 274 (80.1) 321 (86.1)

Yes 120 (16.8) 68 (19.9) 52 (13.9)

Liver disease 0.01

No 598 (83.6) 298 (87.1) 300 (80.4)

Yes 117 (16.4) 44 (44) 73 (19.6)

Dementia 0.22

No 633 (88.5) 308 (90.1) 325 (87.1)

Yes 82 (11.5) 34 (9.9) 48 (12.9)

Smoking 0.44

No 532 (74.4) 250 (73.1) 282 (75.6)

Yes 183 (25.6) 92 (26.9) 91 (24.4)

Cerebrovascular disease 0.002

No 94 (84.7) 87 (97.8) 94 (84.7)

Yes 17 (15.3) 2 (2.2) 17 (15.3)

Intravenous drug users 0.29

No 604 (84.5) 294 (86) 310 (83.1)

Yes 111 (15.5) 48 (14) 63 (16.9)

Alcohol use disorder 0.08

No 595 (83.2) 276 (80.7) 319 (85.5)

Yes 120 (16.8) 66 (19.3) 54 (54)

2774 SN Compr. Clin. Med. (2020) 2:2771–2777

Our APACHE II scores for patients that survived or died in
hospital were 9.81 ± 4.99 and 16.86 ± 5.27 (p < 0.001), re-
spectively. Fernandes et al.’s study also measured APACHE
II scores and found that survivors had a mean score of 13.66 ±
6.52 and non-survivors had a mean score of 20.04 ± 5.84
(p < 0.001) [13]. While both our study and Fernandes et al.’s
study found that the APACHE II score is an independent
predictor of mortality in their respective IMCUs, the
Fernandes et al. study’s scores were consistently higher than
those in our study. This is most likely because their study
included all patients admitted to their IMCU, whereas our
study included only those admitted from the ER, who are
generally of a lower acuity than those from other units.



needs. Because both the EARS and acuity scores used similar
variables to other MEWS [18], it is likely this was the reason
they were both significantly different in alive and deceased
patient.

Most patients admitted from the ER were either discharged
home or transferred to the ward. Because almost half of the
patients admitted to the MSU were discharged home, there
were implications for staffing to offer services such as home
care. The mortality rate was found to be 5.9%, which was
about 4% less than our previous study and other studies of
intermediate care units [13]. This was likely because our pre-
vious study population was all transfers to the MSU, and the
current study looked only at transfers from the ER (which is
lower acuity). A readmission rate within 30 days was approx-
imately 15%. While readmission rates vary by location,
staffing, and acuity of patients, this was typical for higher
acuity wards [19].

A main limitation of this study was that data collection was
limited to electronic health records. Some data may had been
missed as the data may not had been transcribed or easily
found within the record. Another limitation was that it is lim-
ited, as 2 years may not be enough time to see long-term trends

in the data. While this study did not address cost or resource
use for this cohort of patients, other studies had found that
IMCUs are cost-effective overall [20, 21]. While these studies
are based out of Europe and were based on individual hospi-
tals, they indicate that the cost savings were between 500,000
and 1,500,000 euros per year. Thus, while a cost analysis of
each individual IMCU is required due to the varying nature of
their implementation, most IMCUs studied do show a reduc-
tion in total costs.

This study results found significant difference between
alive and deceased patients EARS score, acuity score, and
APACHE II scores, and that the patient demographics in a
Canadian IMCU was similar to those in the USA and
Europe. Additionally, this study’s findings can provide infor-
mation for staffing IMCUs and resource allocation moving
forward.

Table 3 Patients initial
presentation and diagnosis in the
hospital, n (%)

Hospital reason Primary diagnosis Secondary diagnosis

Respiratory 237 (33.1) 197 (27.6) 152 (21.2)

Infection 120 (16.8) 148 (20.7) 4 (0.6)

Gastrointestinal 90 (12.6) 100 (14) 50 (7)

Cardiovascular 67 (9.4) 90 (12.6) 137 (19.2)

Neurological 66 (9.2) 16 (2.2) 33 (4.6)

Drug related 46 (6.4) 55 (7.7) 128 (17.9)

Diabetes 35 (4.9) 37 (5.2) 79 (11)

Electrolyte abnormality 22 (3.1) 21 (2.9) 0

Trauma 21 (2.9) 19 (2.7) 1 (0.1)

Cancer 8 (1.1) 25 (3.5) 54 (7.6)

Renal disease 3 (0.4) 5 (0.7) 35 (4.9)

Psychiatric 0 2 (0.3) 18 (2.5)

Diabetes, smoker, Hep C 0 0 1 (0.1)

NA 0 0 23 (3.2)

Fig. 1 One month Kaplan-Meier survival curves for both males and
females admitted in IMCU

Table 4 APACHE II, EARS, and acuity scores on admittance and
discharge, mean ± (standard deviation)

Alive Deceased p value

APACHE II 9.81 ± 4.99 16.86 ± 5.27 < 0.001

Admitting EARS 2.09 ± 2.44 3.62 ± 3.46 0.007

Disposition EARS 1.30 ± 2.17 12.00 ± 8.48 < 0.001

Admitting acuity score 32.41 ± 11.49 42.86 ± 10.61 < 0.001

Disposition acuity score 28.67 ± 11.19 43.50 ± 4.95 0.062
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Conclusion

This was one of the first studies to describe IMCU patients
transferred from the ER in Canada. Characterization of this
subpopulation of the MSU should act to inform investigations
and care plans for optimal patient care. The APACHE II,
EARS, and acuity scores were found significantly different
between deceased and alive patients. Future research is need-
ed to develop a predictive model and an algorithm to utilize
EARS, acuity, and APACHE II cut-off values to predict pa-
tient’s outcomes in IMCU.
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