ABSTRACT:

Background: General surgeons play
an essential role in the care of emer-
gency, cancer, and elective surgery
patients. In BC there are 4.0 general
surgeons per 100000 population
compared with 5.0 per 100000 in
Canada and 7.1 per 100000 in the
US. A growing and aging population
can be expected to increase the need
for general surgeons in the province.

Methods: A mixed qualitative and
quantitative study was designed to
determine general surgery workforce
needs. In July 2012 a questionnaire
was sent to all general surgeons in
BC, who were asked about number
of surgeons per service, amount of
operating time, and wait times over
a 20-year period. Surgeons were
also invited to provide general com-
ments. Results were analyzed along
with data from the Canadian Insti-
tute of Health Information, BC gov-
ernment population projections, and
information from surgical wait-list
websites. The paired Wilcoxon sign-
ed rank test, student t test, and chi-
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Survey results demonstrate the need for more general surgery re-
sources throughout the province to address the increasing burden
of illness we can expect with a growing and aging population.

square model goodness-of-fit test
were employed. A P value of <.05
was considered significant.

Results: Questionnaires completed
by 75 respondents indicate there
were 141 general surgeons practis-
ing in BC in 1992 and 158 in 2012.
BC is thus 74 surgeons short of meet-
ing the Canadian average, with a fur-
ther 28 surgeons needed by 2022. A
significant majority of respondents
(65%) described an immediate need
to recruit but an inability to do so
because of insufficient hospital re-
sources. Operating days per month
per full-time-equivalent surgeon sig-
nificantly decreased from 5.6 days
(95% Cl, 5.2-5.9) in 1992 to 4.6 days
(95% Cl, 4.3-5.0) in 2012 (P=.011).
Wait times increased by 54% be-
tween 1992 and 2012; this meant an
increase from 2.8 months (95% CI,
2.2-3.3) to 3.8 months (95% CI, 3.5~
4.1) for cholecystectomy, 3.5 months
(95% CIl, 2.8-3.9) to 4.5 months
(95% Cl, 4.2-4.7) for inguinal hernia,
1.3 months (95% CI, 0.6-1.9) to 2.3
months (95% CI, 2.1-2.6) for bowel
resection, and 3.0 months (95% CI,
0.7-3.7) to 5.2 months (95% CI, 5.0-
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5.5) for colonoscopy. The majority
of respondent comments expressed
frustration with lack of resources,
increased workload, increased vol-
ume of cancer cases, more bureau-
cracy, and longer wait times.

Conclusions: The number of general
surgeons per 100000 population in
BC since 1992, the general surgery
workforce, and operating room re-
sources have not increased as need-
ed. In 2012 only 68.9% of general
surgery cases met wait-time targets.
In the face of an aging population
that will require more surgical care
for common cancers, especially col-
orectal and breast cancer, appropri-
ate resources must be provided to re-
cruit an adequate number of general
surgeons to meet growing needs.

Dr Hwang is a general surgeon at Vernon
Jubilee Hospital and a clinical instructor in
the Faculty of Medicine at the University of
British Columbia. Dr Karimuddin is a gener-
al and colorectal surgeon at St. Paul’s Hos-
pital in Vancouver and a clinical instructor in
the Faculty of Medicine at UBC. He is also
president of the BCMA Section of General
Surgery.
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Background

General surgeons play an essential
role in both urban and rural settings in
British Columbia. In urban settings,
they perform procedures such as liver
transplants and oncology and colorec-
tal surgeries. In rural settings, general
surgeons provide services that are vi-
tal to the function of a general hospi-
tal: endoscopy, emergency abdominal
surgery, breast and colorectal cancer
surgery, and care of trauma patients.
Without a general surgery service,
many patients would have to leave
their local rural hospital for the most
routine surgical care.

The average number of general
surgeons in Canada is 5.0 per 100 000
people.! In BC we currently have 4.0
general surgeons for every 100000
people and the number has been as
low as 3.3 in 2002.! The United States
has 7.1 general surgeons per 100000
people, which is much closer to the
ideal number needed to ensure access
to timely high-quality care, 7.53.2
Many recent articles predict a critical
shortage of general surgeons in the US
as a result of population growth and
aging, particularly in rural settings.>$
Other contributing factors are a fixed
number of training positions despite
population growth, a decrease in in-
terest in general surgery as a career
choice,? and an increase in the number
of general surgery residents who pur-
sue fellowship training but then do not
end up practising general surgery.

In Canada and in BC, the growing
and rapidly aging population means
an increased demand for general sur-
gical services. In a model incorporat-
ing data for the aging population of
Manitoba, which expects a population
increase of 13% by 2020, a need for
27% more general surgeons was iden-
tified.'® The population of BC grew by
33.8% from 1992 to 2012 and is pro-
jected to grow another 12% between
2012 and 2022. The population of

those aged 65 or older grew by 66%
between 1992 and 2012 and is pro-
jected to grow another 42% by 2022."
By 2022, 20% of the BC population
will be 65 or older.

Considering that BC already lags
behind the rest of Canada in terms of

the number of surgeons working at
each of their hospitals providing sur-
gical services between 1992 and 2012.
They were also asked to recall the
number of operating days available to
each general surgery service in an
average month, as well as the average

Without providing adequate OR

and endoscopy time... increasing the
number of general surgeons serves little
purpose. Such an approach simply
divides the same pie into smaller slices
and undermines our ability to deal with
an increasing burden of illness.

the number of general surgeons prac-
tising here, it is imperative to examine
the causes for this, to determine surgi-
cal needs for the next decade, and to
develop ways to address the surgeon
shortfall.

Methods

A study was designed to determine
changes in the number of general sur-
geons in BC, the length of wait times
over the past 20 years, the resources
currently available, and the popula-
tion increases expected. In July 2012
an electronic questionnaire was sent
to all general surgeons in British Co-
lumbia, a total of 178, in an attempt to
obtain at least 70 responses and thus
collect data from a representative
cross-section of the general surgeons
in the province. Follow-up interviews
were conducted by fax, phone, and e-
mail. Surgeons were asked to recall

www.bcmj.org VOL. 55 NO. 1, JANUARY/FEBRUARY 2013 BC MEDICAL JOURNAL 27

wait times for four index procedures.
These data were recorded in a Micro-
soft Excel 2010 spreadsheet. Surgeons
were also allowed to provide general
comments.

The data on the number of sur-
geons in BC were compared with data
from the Canadian Institute for Health
Information (CIHI),! and relevant pop-
ulation projections from BC Stats.!°
Wait-list information provided by res-
pondents was compared with BC sur-
gical wait times data.'?> General com-
ments were read and analyzed.

Continuous variables were com-
pared using the paired Wilcoxon sign-
ed rank test or ¢ test, where appropri-
ate. Predictive comparisons were made
using the chi-square model goodness-
of-fit test. Statistics were calculated
with an online statistical calculator.!?
Aprobability value of P<.05 was con-
sidered significant.
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Figure 1. Number of full-time-equivalent general surgeons in BC com-
pared with number needed to match Canadian average of 5.0 per 100000

Figure 2. Operating room days per full-time-equivalent general sur-
geon in BC at 34 hospitals, 1992-2012 (P < .05; confidence interval).
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Figure 3. Cholecystectomy mean wait times in months, 1992-2012,
according to survey results (P < .05; bars indicate 95% confidence inter-
val for data provided by each group of respondents answering question).

Figure 4. Inguinal hernia mean waittimes in months, 1992-2012, accord-
ing to survey results (P < .05; bars indicate 95% confidence interval for
data provided by each group of respondents that answered question).
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Figure 5. Bowel resection mean wait times in months, 1992-2012,
according to survey results (P < .05; bars indicate 95% confidence interval
for data provided by each group of respondents that answered question).
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Figure 6. Colonoscopy mean wait times in months, 1992-2012, accord-
ing to survey results (P < .05; bars indicate 95% confidence interval for
data provided by each group of respondents that answered question).
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Results

EETMEE] shows the number of gener-
al surgeons in BC as determined by
the survey results compared with the
number needed to meet the Canadian
average of 5.0 per 100000 popula-
tion.!! There are currently 158 full-
time-equivalent (FTE) general sur-
geons in BC. To match the Canadian
average, there should be 232 general
surgeons in BC, which has a popu-
lation of 4639577. The number of
general surgeons needed in 2022 in
BC to serve a projected population of
5190802 is 260."

All five BC health regions were
represented in the 75 responses receiv-
ed from 34 hospitals. Sixty-four res-
pondents (85%) indicated they work-
ed full time as general surgeons. Six
respondents (8%) indicated they work-
ed part time, three (3%) indicated they
worked part time as vascular, thoracic,
or pediatric surgeons, one (1%) per-
formed only surgical assists, and two
respondents (3%) were fully retired.

When asked about recruitment at
their hospitals, 71 surgeons respond-
ed. Forty-six respondents (65%) indi-
cated they have an immediate need to
recruit but are prevented from doing
so by lack of operating room time,
endoscopy time, or both. Nineteen
(26%) indicated they are not recruit-
ing and have no need. Four (6%) indi-

entire period. The mean number of
OR days per month decreased from
5.6 days (95% CI, 5.2-5.9) in 1992
to 4.6 days (95% CI, 4.3-5.0) in 2012
(P=.011). The number of OR days in
2012 was significantly less than in all
other time periods.

Y] show the mean wait
times in months for four procedures:
cholecystectomy, inguinal hernia, bow-
el resection, and colonoscopy. Com-
parisons between time periods were
conducted only if data were available.
Depending on the procedure, 9 to 14
respondents provided data for the
entire 20-year period, while 63 to 65
respondents provided data for current
wait times. Wait times in 2012 were
significantly longer than in other peri-
ods. Between 1992 and 2012, the wait
time for cholecystectomy increased
37% from 2.8 months (95% CI, 2.2—
3.3) to 3.8 months (95% CI, 3.5-4.1),
inguinal hernia wait time increased
27% from 3.5 months (95% CI, 2.8—
3.9) to 4.5 months (95% CI, 4.2-4.7),
bowel resection wait time increased
77% from 1.3 months (95% CI, 0.6—
1.9) to 2.3 months (95% CI, 2.1-2.6),
and colonoscopy wait time increased
74% from 3.0 months (95% CI, 0.7—

3.7) to 5.2 months (95% CI, 5.0-5.5).
Overall, there was a 54% increase in
wait times.

TR > 1417 compares the wait
times in BC, broken down by health
authority, with wait times in four other
provinces that report data in a similar
fashion. When comparing wait times
for four common procedures, BC or
one of its health authorities has the
longest wait times, with only one ex-
ception, intestinal surgery in Alberta.
The surgical wait times reported on
the BC Ministry of Health website!?
are in keeping with the findings in our
study, although the website reports the
number of weeks where 90% of pa-
tients have received their surgery rath-
er than the mean wait times, which are
not directly comparable.

Thirty-nine surgeons (52%) res-
ponded to the open-ended question
“Please share any comments you have
about your workload, waitlist, access
to resources and recruitment over time.”

Many made several comments. On
the whole, the majority of comments
were negative or pessimistic in nature.
Nine respondents commented that
operating room time is inadequate and
does not meet increasing demands.

Table 1. Wait times for 90% of patients, in weeks, by province and by BC health authority

between August 1 and October 31, 2012.

cated they have a need but there is a Hernia Cholecystectomy | Intestinal Surgery | Mastectomy
s . 0

1acl.< of suitable candidates. TWO (3%) BC 2.2 240 130 67
indicated they recently recruited and
now have no need. VCHA 35.8 259 15.6 11

When taking into account the 34% FHA 297 228 114 8.1
population increase from 1992 t0 2012,

. IHA 36.0 26.1 13.0 5.2

the mean number of operating days
per month in each hospital should NHA 187 184 6.3 7.1
have increased from 18.8 Qays to VIHA 237 2.9 9.7 59
25.1 days. The actual number in 2012 :
was significantly lower at 18.6 days | 0ntario 159 141 6.1 53
P <.0001). EFM¥] shows the mean | Alberta 28 20 28 8
number of OR days per FTE surgeon [ e nswick 191 121 87 0
based on responses from 34 hospitals
where data were available for the | NovaScotia 18.1 13.1 6.9 5.7
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Seven respondents noted that a higher
cancer workload and fixed operating
room time have resulted in longer wait
times for noncancer cases. Six
remarked on an increasing workload
in general. Five mentioned longer wait
times for cancer patients due to lack of
resources. Six mentioned long wait
times for endoscopy. Five remarked
on frustration with bureaucracy.

In addition, three respondents men-
tioned lengthening wait times from
GP referral to office consult, and three
respondents said long wait lists have
altered local referral patterns, prompt-
ing GPs to send patients to neighbor-
ing communities. Two respondents
described losing OR time to other sur-
gical specialties over time. One res-
pondent suggested that patient care is
being compromised as a result of long
wait lists.

One respondent had no issues with
wait lists or resources. One comment
suggested that diminishing surgical
workload is making practice in small
rural communities nonviable.

Limitations

The authors acknowledge the study’s
main limitation: the need to assume
that the data obtained from the respon-
dents reflect the experience of those
surgeons who did not respond to the
survey. Nevertheless, we did receive
responses from all health regions, and
we did exceed our goal of 70 respons-
es, a number deemed adequate to
ensure a representative cross-section
of general surgeons in BC.

Conclusions

Provision of surgical care in BC is
complex, poorly studied, and poorly
planned. This is increasingly so for
general surgery. According to 65% of
respondents, the number one factor
preventing the recruitment of general
surgeons in BC is lack of operating
room and endoscopy time. One res-
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Figure 7. Cancer surgeries in BC by year, both completed and projected, 2002-2022.

pondent’s remark summarizes the sit-
uation: “Every month we struggle to
find OR time for our cancer cases...
only doing elective noncancer cases if
there are open time slots left. Due to
this issue, recruitment is also at a
standstill.”

This study demonstrates that al-
though there was a slight increase in
the number of FTE general surgeons
from 143 in 1992 to 158 in 2012, oper-
ating room time did not increase
accordingly and the result was a sig-
nificant net loss of OR time per FTE
surgeon. The direct results are signif-
icant increases in wait times in four
index procedures. CIHI reported that
198 general surgeons were practising
in BC in 2009/10 and performing the
work of 176.76 FTE surgeons.! This
is clearly an overestimation of the
effective number, as many individuals
(15% according to our survey) work as
locums, perform only surgical assists,
or work part time. Without providing
adequate OR and endoscopy time to
keep up with population growth and
aging, increasing the number of gen-
eral surgeons serves little purpose.
Such an approach simply divides the
same pie into smaller slices and un-
dermines our ability to deal with an
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increasing burden of illness.

The CIHI and the Romanow report
have estimated that health costs for
those aged 65 and older are between
three and four times higher than that
for the general population.’'$ One
major reason for higher health care
costs is the greater incidence of cancer
in the elderly. Although there are
regional variations in incidence rates
of cancer, by far the greatest risk fac-
tor for cancer is increasing age.'” After
age 60 the incidence rate for breast
cancer increases from 50 per 100 000
to 350 per 100000. For colorectal
cancer, the rate increases from 45 per
100000 to 400 per 100000 after age
60."

The increase in cancer incidence
has a significant impact on general
surgeons, who are involved in the
diagnosis or treatment of 9 of the 16
most common cancers: breast, colo-
rectal, lymphoma, thyroid, melanoma,
pancreas, stomach, liver, and esopha-
gus. The number of new cases per year
for all of these cancers is increasing. '
Each year in Canada there are 26 500
new cases of prostate cancer, 25 600
new cases of lung cancer, 23 300 new
cases of colorectal cancer, and 22 900
new cases of breast cancer.!® Prostate
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Table 2. Projected increase in population of British Columbians 65

or older, by health authority, from 2012 to 2022.

Table 3. Predicted increase in number of general surgeons needed,
by health authority, from 2012 to 2022.

Health_ 65+ population | 65+ population % increase General | General General
authority 2012 2022 Health Population| surgeons | surgeons |Population| surgeons
v authority 2012 practising | needed 2022 needed
Cancouver 158 032 227626 4% w12 | 2012 2022
Vancouver
Fraser 240432 346091 4% Coastal | ' 161809 % 58 | 1278617 64
Interior 146 865 197859 35% Fraser 1662 540 44 83 | 1942161 97
Interior 749 027 36 37 813042 M
Northern 35332 56 007 59%
Northern 292 030 14 15 370 15
Vancouver o
Island 149 402 209879 40% Vancouver 778171 29 39 849612 83
Island
Total BC 730 063 1036688 42% Total BC | 4639577 158 232 | 5190802 260

and lung cancer require resection in
only 10% of cases, compared with col-
orectal and breast cancer, which re-
quire resection in 67% (colorectal)
and 84% (breast) of cases.?’ [FFMexd
shows the historical and projected
number of cancer surgeries for the
four most common cancers.!*->!The
gross population growth in BC be-
tween 2012 and 2022 is expected to be
12%, while the projected increase in
the number of cancer surgeries is 34%.
This imbalance mirrors the findings
of Katz and colleagues,'® who predict
that a gross population increase of
13% would require 27% more gener-
al surgeons. EZTNP¥Y "' shows the pro-
jected increase in the 65 and older
population by health authority. Based
on incidence rates by 5-year age co-
horts and population projections for
an additional 325000 people older
than 65 by 2022, we can expect an
additional 634 cases of breast cancer
and 726 cases of colorectal cancer per
year.?! This represents roughly 2720
hours of additional cancer surgery per
year or seven full operating room days
per week across BC greater than what
is currently available.

The result of inadequate operating
room time to date has been growing

wait lists and longer wait times. Pa-
tients with cancer are being pushed to
the front of the queue to the detriment
of the “walking wounded”—patients
without a life-threatening diagnosis
who are forced to function with pain
and disability. One survey respondent
wrote, “We would not have been able
to recruit without sacrificing OR time
to accommodate the new surgeon!
Call is much busier than it used to be
and complex cancer cases make up the
bulk of the work. [Hernia and gall-
bladder cases] wait a long time and
often show up in the ER.”

BC compares unfavorably with
the other provinces for general sur-
gery procedures.'>!%17 According to
the provincial Surgical Patient Reg-
istry, only 68.9% of general surgery
cases handled between January and
August 2012 were completed within
the target wait times (e-mail commu-
nication with Erdem Yanganolu, MD,
Manager, BC Surgical Patient Reg-
istry, 28 August 2012). Cancer cases
were marginally better at 77.3%. Cer-
tainly, there is room for improvement.
A priority-setting scoring system,
which is essentially a triage tool for
scheduling patients on wait lists,???3
does not solve the problem because it
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cannot address the fundamental short-
age of operating room time. Another
respondent made an insightful com-
ment: “There is a global need for more
OR time at our institution. We have
just started using the [resource allo-
cation management] methodology
but it only allocates based on the OR
time we currently have and redistrib-
utes it between surgeons. There will
be no new OR time created so the
overall shortage will continue.”

BC currently has 158 full-time-
equivalent general surgeons instead
of the 232 it needs to equal the Cana-
dian average of 5 per 100 000 popula-
tion, a shortfall of 74. As shown in
T, by 2022 the need will grow
to 260 surgeons to keep up with pop-
ulation growth. If we factor in the
aging of BC’s population, the need
will be even greater. Ironically, des-
pite the shortage of general surgeons,
growing wait lists, and obvious demo-
graphic challenges in BC, some sur-
geons are unable to find jobs. The
effect of a growing and aging popula-
tion on the demand for surgical serv-
ices needs to be acknowledged and
studied further. Provincial and federal
governments and regional health au-
thorities must develop concrete plans
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to provide adequate resources, specif-
ically increased access to operating
rooms and endoscopy suites, before
we will be able to recruit appropriate
numbers of general surgeons to meet
the increasing demands for cancer
surgery and other general surgical
services.
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