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Decreasing waiting times for medical procedures
and diagnostic tests has become a major focus for
health policy in Canada. Although some commen-

tators have called for increased infrastructure to handle the
demand, building and equipping new hospitals comes with
enormous costs and delays, which raises the question of
whether our current levels of efficiency can be improved.
Because many hospitals do not operate at full capacity
every day, we wondered how many more procedures could
be completed if services were increased on weekends.

We examined 6 procedures that reflect diverse tech-
nologies and are regularly used in acute medical care:
esophageal gastroduodenoscopy, echocardiography, coro-
nary angiography, pulmonary ventilation-perfusion scan-
ning, MRI and fibreoptic bronchoscopy.1 These procedures
require specialized equipment and, in our clinical experi-
ence, entail substantial delays for inpatients. To obtain re-
alistic projections of the demand for each procedure based
on past practice patterns, we identified consecutive patients
admitted to all Ontario acute-care hospitals through an
emergency department from Apr. 1, 1988, to Mar. 31,
1997, to determine how many underwent 1 of the 6 proce-
dures as their most significant procedure when in hospital.2

The administrative database analysis revealed a total of
3 789 917 emergency hospital admissions to all acute-care
hospitals during the 10-year interval; among these, 126 759
patients had 1 of the 6 selected procedures (Table 1). We
found that 120 855 (95%) procedures were performed on a
weekday and 5904 (5%) on a weekend. For every proce-
dure, the observed weekday to weekend proportion differed
substantially from the theoretical 71% to 29% split.

Given the large decrease in the volume of procedures
performed on weekends compared with weekdays, we ex-
amined 3 scenarios to explore the effect of using weekend
days to increase productivity. These scenarios were as fol-
lows: (1) all 7 days running at the same capacity as the best
weekday; (2) weekend days unchanged and all 5 weekdays
running at the same capacity as the average weekday capac-
ity; (3) weekend days running at 50% of the average week-
day capacity (Table 2). As expected, the first scenario gen-
erated a large increase in the potential volume of
procedures. We also observed that, even if weekend days
operated at only 50% of best weekday capacity, a large in-
crease in the absolute number of procedures could be real-
ized (most notably for echocardiography, with 700 addi-
tional procedures).

Focusing on echocardiography alone at the 110 hospi-

tals in the cohort, we identified the 2 hospitals that demon-
strated the most and the least skewed distribution of week-
day to weekend services (99% of procedures performed on
weekdays vs. 1% on weekends, and 85% on weekdays v.
15% on weekends, respectively). The hospital with the
most skewed distribution, which performed a total of 7950
echocardiograms, would increase the total by 508 proce-
dures per year under the first scenario. The hospital with
the least skewed distribution performed a total of 2037
echocardiograms over the 10-year period and would in-
crease the total by 150 procedures per year under the first
scenario. In both hospitals, all scenarios led to potential in-
creases in output ranging from 3% to 74%.

Interpretation

Anecdotal evidence suggests that increasing weekend
hospital capacity is feasible, safe and practical.3,4 Our work
demonstrates that even conservative growth in weekend
service can achieve an increase in procedure volume of
about 15%. More significant effects can be attained in spe-
cific and targeted situations, depending on the individual
hospital’s circumstances. To our knowledge, such models
of increasing weekend activity to increase the productivity
of a health care system have not been examined previously.

Most earlier studies of waiting times and queues have fo-
cused on outpatient delays for high-technology procedures.
Other initiatives have targeted rate-limiting departments to
realize savings in fixed “hoteling” costs (which may out-
weigh any marginal direct procedural costs).3 Reports have
also described some success with initiatives for weekend
cardiology procedures, augmented surgery and physiother-
apy programs, and after-hours radiologic and nuclear med-
icine investigations.3–6 These initiatives aim to reduce hos-
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Table 1: Day of performance for 6 procedures regularly used
in acute medical care

Procedure
Total

n = 126 759
Weekday,

no.
Weekend, no.
(% of total)*

Esophageal
gastroduodenoscopy 45 167 41 565 3602 (8.0)
Echocardiogram 40 965 39 972 993 (2.4)
Coronary angiogram 21 690 21 356 334 (1.5)
Ventilation perfusion scan 10 639 10 207 432 (4.1)
MRI of any structure 4325 4027 298 (6.9)
Fibreoptic bronchoscopy 3973 3728 245 (6.2)



pital length of stay but still preserve (or enhance) the deliv-
ery of services. Further, they sometimes provide faster re-
sults and have the potential to alter clinical decisions.5

Human resource issues in health care are substantial, yet
creative scheduling in echocardiography (and other ser-
vices) employing free-market mechanisms may be a means
of increasing weekend staffing.3 Other obstacles to consider
include service time for equipment, the quality of life of
clinicians, the handling of on-call responsibilities and the
goals of unions. Weekends are also typified by a lack of
availability of administrators, supervisors and support staff.
Moreover, our analysis focused on admitted patients only;
hence, additional weekend capacity could also be consid-
ered to shorten outpatient queues and satisfy the prefer-
ences of some patients and their families.

Given that the administrative data we used may contain
coding errors, our projections are preliminary. However,
the proportions of procedures performed on weekends
were similar to those described elsewhere.7 Also, the basic
assumptions of extrapolation we used in our simulations
might not fully reflect real-world potential, local cultures
and complex system factors (e.g., elective queues). For ex-
ample, our analysis did not account for holidays, which may
dilute the observed weekday/weekend comparisons and al-
ter some of the estimates of productivity. Our analysis does
not account for nursing salaries and premiums for other
salary costs beyond conventional full-time staffing. How-
ever, even with increased wages for weekend work, some
health care institutions have found it economical to in-
crease the amount of care provided on weekends.3,4 Further,
we included only those patients who were admitted to hos-
pital through emergency departments; patients admitted
electively and those requiring the same procedures as out-
patients only add to the skewed delivery of care, as they
rarely obtain procedures on weekends. Finally, we did not
incorporate into our analysis complex salary structures re-
flecting particular marketplace conditions.

Waiting for information and procedures can jeopardize
sound decision-making, delay important clinical care and
affect patient outcomes.2,5 Thus wasted time is an important
component of the differences between weekday and week-

day processes of care, and interventions to reduce wasted
time issue might have implications for quality of care. In
the quest for more timely medical care, staffing efficiencies
may provide a more feasible solution for some hospitals
than capital expansion. Constructing new staffing schedules
is likely to cost less and to create fewer delays and disrup-
tions than constructing new buildings.
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Table 2: Projected yearly increases in procedure volume resulting from enhanced weekend service

Scenario; no. of additional procedures performed (% increase)

Procedure

All 7 days at
same capacity as

best weekday

Weekend days
 unchanged; weekdays

 at best capacity

Weekend days at 50% of
average weekday capacity;

weekdays unchanged

Esophageal gastroduodenoscopy 2016 (45) 510 (11) 471 (10)
Echocardiogram 2172 (53) 480 (12) 700 (17)
Coronary angiogram 1200 (55) 271 (13) 394 (18)
Ventilation perfusion scan 877 (83) 366 (34) 161 (15)
MRI of any structure 193 (45) 44 (10) 51 (12)
Fibreoptic bronchoscopy 177 (45) 37   (9) 50 (13)
All 6635 (52) 1708 (14) 1827 (14)


