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Abstract

IN 1996 WE ESTABLISHED A DAY HOSPITAL DEDICATED to acute respiratory care, as an al-
ternative to emergency department and inpatient treatment. The unit is staffed by
respirologists, family physicians and specialized nurses; patients have access to all
standard inpatient treatments and services. Between 1996/97 and 1998/99 the an-
nual number of admissions to the day hospital increased from 658 to 922. By
1998/99 more than 75% of patients were referred for acute treatment, with a mean
stay of 2.3 days. The most common diagnoses were asthma and chronic obstruc-
tive pulmonary disease, which accounted for 58% and 32% respectively of treat-
ment-related admissions. Treatment most often involved intravenous corticosteroid
therapy and inhaled bronchodilator therapy. Between 1996/97 and 1998/9 the
proportion of patients requiring transfer to overnight care decreased from 22% to
14%; complications and unscheduled return visits were rare. We believe that a res-
piratory day hospital provides a useful alternative to emergency department and in-
patient care.

Obstructive airways diseases (chronic obstructive pulmonary disease
[COPD] and asthma) remain a leading cause of death and illness and ac-
count for a large proportion of health care costs.1–3 In Montreal, emer-

gency department occupancy has peaked during recent winters. Each peak has been
clearly associated with a sharp rise in hospital admissions because of respiratory dis-
ease, primarily pneumonia, bronchitis and asthma (Direction de la santé publique,
Montréal-Centre: unpublished data, 1999).

In the early 1990s the Montreal Chest Institute (MCI) experienced a similar
surge in admissions and emergency department visits each winter. During the fiscal
year 1994/95, there were 1148 visits to the emergency department. There were 789
admissions to 41 acute care beds, with unadjusted mean lengths of stay for people
with COPD (37% of admissions) and uncomplicated asthma (13% of admissions)
that were significantly longer than the mean lengths of stay for the province of
Quebec (13.0 v. 9.7 days for COPD and 6.9 v. 4.2 days for asthma) (Régie de l’as-
surance maladie du Québec, MED-ECHO: unpublished data, 1995). Despite un-
doubted referral bias, we judged these lengths of stay to be excessive. From chart
reviews, we estimated that 25% of inpatient days could potentially be transferred to
a less resource-intensive level of care. Moreover, most emergency care was deliv-
ered in 2 small “walk-in” rooms in our outpatient clinic, where space and patient
supervision were inadequate. Hence, alternatives to emergency department and in-
patient treatment warranted careful consideration.

Recent reports from the United Kingdom have described “hospital at home” or
“supported early discharge” for exacerbations of uncomplicated COPD.4–6 Patient
outcomes were similar to those with traditional inpatient care, and one discharge
program also suggested substantial cost savings. However, our own personnel could
not efficiently provide home care to fluctuating numbers of patients who were geo-
graphically dispersed, and community resources for home acute care did not exist.

The concept of a day hospital, offering acute or subacute care over a series of
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days, is well established in psychiatry and geriatrics.7,8 It im-
plies ongoing assessment or intervention, or both, in con-
trast to relatively brief encounters in the standard outpatient
setting. In various specialty practices, there are facilities
dedicated to acute, labour-intensive interventions conducted
on an ambulatory basis (e.g., day surgery and hemodialysis).
Such units can provide high-quality care at reduced cost, al-
though interventions are planned rather than emergent.9

A French group reported a day hospital devoted to the
investigation and diagnosis of respiratory disease.10 Re-
searchers at Cook County Hospital, Chicago, conducted a
randomized controlled trial of admission to a short-stay
“emergency diagnostic and treatment unit” versus direct
inpatient admission for patients with asthma (mean age 36
years).11,12 Of the patients randomly assigned to the unit,
59% were discharged home. Compared with the inpatient
care group, patients referred to the unit had a shorter mean
hospital stay (36.7 v. 59.0 hours), higher patient satisfaction
scores, higher health-related quality-of-life scores and
lower costs. There was no difference between the 2 groups
in rates of relapse or death during 8 weeks of follow-up.
These results highlight successful acute respiratory care in
an intensive ambulatory setting.

In 1996 we established a day hospital with a major focus
on the acute treatment of obstructive airways disease. In
this article we describe the program, its initial outcomes
and its costs.

The respiratory day hospital

Our mission is to provide high-quality medical and
nursing care, within a multidisciplinary framework, to pa-
tients requiring specialized treatment, investigation or
teaching with respect to respiratory disease. Specific goals
are (a) to avoid hospital admission where possible, (b) to
permit earlier discharge from hospital by using the day hos-
pital as a “step-down” facility, (c) to unburden the emer-
gency treatment and observation area and (d) to foster an
integrated approach to patient care, by serving as a bridge
between the outpatient clinic and the inpatient wards. This
approach promotes systematic patient teaching, better liai-
son with the treating physicians and nurses, and better co-
ordination with community resources.

Box 1 summarizes eligibility criteria for patient referral
to our day hospital. During day-hospital hours, any suitable
patient seen in our outpatient clinic or emergency depart-
ment who is expected to require 2 or more hours of care is
transferred to the day hospital, unless the patient is judged
to be so ill as to require immediate admission to an inpa-
tient ward or the intensive care unit. Patients may also be
transferred to our day hospital from inpatient wards, from
other emergency departments and hospital clinics and from
physicians’ private offices.

The respiratory day hospital is located on a former inpa-
tient ward. It includes 3 rooms with 4 hospital beds each.
Each bed has access to oxygen and suction. In addition,

there are 3 reclining chairs in a lounge area and a 2-bed
procedure room. The day hospital is routinely open Mon-
day through Friday from 8 am to 8 pm, with weekend
hours added as needed.

Staffing

Medical coverage is provided by a dedicated respirolo-
gist, on a 2-week rotation basis, with assistance from a fam-
ily physician or a respirology resident. There are 2 full-
time staff nurses; they alternate shifts, with the first shift
running from 8 am to 4 pm and the second from noon to 8
pm. There is a full-time ward secretary and a head nurse
shared with the adjacent intensive care unit. Patients have
immediate access to all ancillary services, such as an inhala-
tion therapist, a chest physiotherapist, a liaison nurse,
asthma and COPD nurse specialists and a social worker.
Bedside spirometry is routinely performed by an inhalation
therapist, in the morning and in the late afternoon.

Patients are evaluated by the physician on admission,
then as frequently as needed. At a minimum, they are seen
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Box 1: Selection criteria for patients at the
respiratory day hospital

Inclusion criteria

Respiratory disease requiring urgent acute treatment

• Patient is expected to require ≥ 2 hours of acute care 
(e.g., exacerbations of asthma, chronic obstructive 
pulmondary disease [COPD] or bronchiectasis; 
pneumonia; pneumothorax)

Respiratory disease requiring urgent investigation

• Patients who require pleural interventions 
(e.g., thoracentesis, closed biopsy, medical 
thoracoscopy, chest-tube placement and follow-up)

• Patients who require other diagnostic tests deemed 
sufficiently urgent or complex by the referring 
physician (e.g., transbronchial biopsy, transthoracic 
needle aspiration)

Exclusion criteria

• Neurologic or psychiatric disturbance

• Hypotension (systolic blood pressure < 90 mm Hg)

• Respiratory acidosis, with pH < 7.30

• Significant hypoxemia (arterial partial pressure of 
oxygen < 55 mm Hg or arterial oxygen saturation 
< 90% with supplemental oxygen flow at 4 L/min or 
35%)

• Hemoptysis

• Acute cardiac disease

• Suspected pulmonary embolism

• Gastrointestinal bleeding

• Major psychosocial disorder



twice daily: during the morning and again at the end of the
afternoon, when they are assessed to determine whether
they will (a) be discharged home definitively, (b) go home
for the night but return to the day hospital the next morn-
ing or (c) require transfer to the inpatient ward for over-
night stay in hospital. Physicians at the day hospital are re-
sponsible for all medical orders and all decisions regarding
admission and discharge.

Treatments include intravenous and oral administration
of medications and inhaled bronchodilator therapy. When
patients are to return for subsequent intravenous therapy,
they are sent home with an intravenous lock, to be kept
overnight. All medications are supplied by the hospital
without charge to patients, as are meals. The nurses pro-
vide individualized teaching to patients, most frequently in-
volving a review of their technique for self-administering
inhaled medications.

For needy patients without other
means of transportation, taxi vouchers are
provided; parking expenses are also cov-
ered for needy patients who park their
own cars at the hospital.

Documentation

Each time a patient is admitted to the
day hospital, an admission chart is pre-
pared that resembles the standard inpa-
tient ward chart. A brief summary is com-
pleted on discharge and is sent to the
referring physician. The summary includes
outstanding issues, such as teaching needs.
After discharge, all documents are collated
and placed in a section of the hospital
chart devoted to day hospital admissions.

Preliminary evaluation

Our patient database includes age, sex,
major diagnosis (as listed on admission),
treatments received, procedures per-
formed, duration of stay, transfers to inpa-
tient care and complications. For this re-
view, we obtained administrative and cost
data from hospital reports and from our
medical records department.

The day hospital opened July 1, 1996.
In 1998/99 the mean age (and standard
deviation [SD]) of patients admitted for
asthma was 53 (SD 18) years; for patients
with COPD it was 70 (SD 9) years. On
admission the mean forced expiratory vol-
ume in 1 second was 64% of predicted
(SD 22%) for patients with asthma and
38% of predicted (SD 14%) for those
with COPD. Table 1 shows the increasing

use of this facility, particularly for treatment, during the
first 3 years of operation. Most patients referred for acute
treatment came from the MCI emergency department or
urgent care clinic.

The mean number of days per admission remained con-
stant over the first 3 years of operation for patients seen for
treatment (2.2 to 2.3 days), whereas it fell from 1.8 to 1.5
days for patients seen for diagnostic testing. The mean
number of hours per treatment day increased slightly, from
5.9 to 6.7. Most patients admitted for treatment received
intravenous corticosteroid therapy. The proportion of pa-
tients sent home with intravenous locks increased to 35%
by 1998/99. Over 50% of patients received structured
teaching in 1998/99.

The proportion of patients having to stay overnight in
hospital fell between 1996/97 and 1998/99. This propor-
tion did not vary by primary diagnosis (asthma v. COPD v.

Table 1: Day hospital use and complications

Year; no. (and %) of cases

Variable 1996/97 1997/98 1998/99

Admissions, total   658     705     922
Patient-days, total 1339   1521   1966
Admissions for treatment   431     488     705
Patient-days, treatment   932   1149   1643
Admissions for diagnostic testing   227     217     217
Patient-days, diagnostic testing   407     372     323
Source of admission*

Montreal Chest Institute clinic or
  emergency department 314 (46) 366 (52) † 475 (52)

Outside clinic or emergency department 85 (13)       –† 138 (15)
Transfer from inpatient ward 61   (9)   40   (6)   59   (6)
Preadmission (investigation) 217 (32) 223 (32) 183 (20)

Primary diagnosis, by admission
Asthma 236 (36) 307 (44) 395 (43)
COPD 130 (20) 151 (21) 232 (25)
Pneumonia 5   (1)     0   12   (1)
Lung cancer 138 (21) 134 (19) 122 (13)
Pleural disease 81 (12)   46   (6)   77   (8)

Other‡ 68 (10)   67 (10)   84   (9)
Intravenous corticosteroid therapy§ 325 (75) 396 (81) 534 (76)
Home intravenous lock§ 106 (25) 119 (24) 248 (35)
Complications during stay in day hospital 9   (1)     5   (1)     9   (1)

Acute worsening of bronchospasm        3     1     2
Pneumothorax        2     0     1
Cardiac        0     1     4
Other        4     3     2

Transfer to overnight care§ 94 (22)   75 (15)   96 (14)
Presentation to emergency department
  within 24 h after discharge 15   (2)     7   (1)   10   (1)

Note: COPD = chronic obstructive pulmonary disease.
*Some patients had more than 1 admission. In some instances, the admission source was not recorded.
†Data for the emergency department at the Montreal Chest Institute and elsewhere were not available separately for
1997/98.
‡Includes pulmonary fibrosis, pneumothorax, bronchiectasis and cystic fibrosis.
§Expressed as percentage of admissions for treatment.
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other). Emergency revisits and major complications were
uncommon and in some instances were related primarily to
diagnostic procedures.

Per diem costs of the day hospital for 1998/99 are sum-
marized in Table 2. The bulk of expenditures were for
nursing and clerical support. To place the estimated per
diem cost ($172) in some context, the estimated per diem
cost of inpatient acute care at our facility during the same
period was $244.

The establishment and growth of the day hospital coin-
cided with substantial reductions in inpatient length of stay
at our facility (Table 3). This reduction permitted the MCI
to close 16 acute care beds, which accounted for 40% of

the previous total. Hence, nursing expenditures for inpa-
tient acute care fell from $1 458 000 in 1995/96 to
$1 186 000 in 1998/99. During the latter period, nursing
expenditures for the day hospital totalled $237 000. There
was a marked expansion in specialized asthma and COPD
outpatient clinics, catering to the more severely ill mem-
bers of this patient population. There was also a larger
number of unscheduled “emergency” visits, often by pa-
tients new to the MCI. In 1998/99, 22% of admissions to
the day hospital involved patients who had not been seen at
the MCI before the index episode.

Interpretation

Our experience suggests that a respiratory day hospital
can provide relatively intensive — albeit “low-tech” — treat-
ment, supervision and support to respiratory patients whose
conditions do not permit discharge after emergency depart-
ment treatment. The therapies administered in the day hos-
pital match those ordinarily provided in emergency depart-
ments and on inpatient acute care services. The emphasis on
patient teaching and on communication with patients’ usual
care providers promotes the coordination of care, a major
improvement over our previous walk-in facility.

Patients admitted to our day hospital were typically less
severely ill than those admitted for inpatient care during
the same period. Nonetheless, the intensity of treatment
delivered and the fact that most patients were treated on
consecutive days suggest that many day hospital patients

Schwartzman et al

1070 JAMC • 16 OCT. 2001; 165 (8)

Table 2: Costs per patient-day in 1998/99

Item Cost, $

Nursing* 91
Inhalation therapy 9
Physiotherapy 3
Medications and supplies 23
Laboratory tests 8
Meals 14
Transportation 8

Overhead† 16

Total 172

*Includes clerical personnel.
†Includes administration, medical records, laundry, housekeeping,
heating and electricity.

Table 3: Outpatient visits, emergency visits and admissions because of asthma and COPD
at the Montreal Chest Institute

Year

Variable 1995/96 1996/97 1997/98   1998/99

Total no. of outpatient visits* 18 424 26 016 23 133 22 027
Because of asthma   3 850 6 565 6 299 5 866
Because of COPD   1 807 1 664 2 066 2 189

No. of emergency department visits   1 716 1 724 2 600 3 214

Total no. of admissions to acute care      788 794 846 912
No. of acute care patient-days 12 997 11 304 9 950 8 520
Mean length of stay, d   14.8 13.8 11.8 9.3

No. of acute care admissions because of asthma
• Without complications or concurrent 

conditions      92 97 86 96
Mean length of stay, d     7.2 6.5 5.4 5.0

• With complications or concurrent conditions      50 57 61 81
Mean length of stay, d   13.3 10.6 7.7 7.7

No. of acute care admissions because of COPD    130 145 214 219
Mean length of stay, d   13.2 12.3 10.4 7.6

Total no. of admissions to day hospital        – 658 705 922
No. of admissions to day hospital for treatment        – 431 488 705

*Includes emergency department visits.



would otherwise have been admitted to inpatient care. In-
deed, many had previously been admitted to our inpatient
ward for similar exacerbations.

Our data do not reflect the costs borne by patients and
family members. However, the hospital provided medica-
tions, meals and, in many cases, transportation, which re-
duced out-of-pocket expenses. Transportation was identi-
fied early on as an important patient concern. This was
addressed primarily through the use of taxi vouchers, which
now account for $14 000 in annual expenditures. Although
we distributed patient satisfaction questionnaires during
the initial phase of operation — with strongly positive re-
sponses — response rates were inconsistent.

We expected that some patients would inevitably re-
quire transfer to overnight acute care. Hence, we relied on
the consistent availability of inpatient beds. In larger facili-
ties where an acute care day hospital is contemplated, it
might be necessary to reserve several dedicated inpatient
beds for such transfers. Otherwise, patients would simply
return to the emergency department — a highly inefficient
arrangement.

During our first year of operation, the proportion of pa-
tients requiring transfer to overnight care exceeded 20%.
We determined that those most in need were patients with
COPD referred late in the afternoon. We therefore
stopped accepting new patients after 4 pm because many
needed more than 4 hours of care. When screening poten-
tial admissions, physicians were reminded to be vigilant
about psychosocial concerns (particularly patients with dif-
ficulty coping at home overnight). As patients and staff
grew more familiar with our facility, a better “fit” devel-
oped. Both patients and practitioners gained a better idea
of what to expect and which patients would likely benefit.

The respiratory day hospital has grown to become a
mainstay of patient care at the MCI and within the McGill
University hospital system. We believe that the success of
this program stems from individualized and high-quality
respiratory care provided by an experienced multidiscipli-
nary team, rather than from any technical interventions.
Hence, we are convinced that similar programs can be
equally successful in other settings.
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