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— SUMMARY

Robotic-assisted thoracoscopic surgery (RTS) is safe and effective, but is
associated with high capital and operating costs that are not reimbursed by
the Canadian government. Currently, patients have access to RTS only when
it is supported by research or philanthropic funds. In a recent study, we
assessed the extent of patient-reported satisfaction with RTS, whether
patients would have been willing to pay out of pocket for it, and what factors
were associated with patients’ willingness to pay. Many patients (290 of 411
[70.56%]) stated that they would have paid the additional $2000 to supple-
ment the government health care coverage to have access to RTS. Factors
found to be significantly associated with participants’ willingness to pay were
an annual income of $60000 or more (p = 0.034), private insurance coverage
(p = 0.007), overall experience with RTS rated as 8 or higher out of 10 (p <
0.001), and overall postoperative postdischarge experience rated as satisfying
or very satisfying (p = 0.004).

platform for lung cancer surgery that has been demonstrated to be

safer, more effective, and associated with more favourable patient
outcomes than thoracotomy.! However, RTS is associated with a high
capital cost of purchase ($2 million to $4 million), and additional ongoing
operating costs ($2.9 million/7 yr).? To date, there are 30 surgical robots
operating in 14 Canadian cities, performing about 6000 operations
annually.’ Currently, RTS is not funded by the Canadian public health
care system, and its existence depends solely on philanthropic and research
funds, limiting patient access to this technology.

In a recent study, we hypothesized that Canadian patients who have
undergone RTS at a centre where the procedure costs were covered by
research or philanthropic funding would have been willing to contribute a
$2000 supplemental payment (incremental cost per case for RTS) out of
pocket to gain access to this technology.

R obotic-assisted thoracoscopic surgery (R'TS) is a minimally invasive

SURVEY

All patients who underwent RTS for early-stage lung cancer at our ter-
tiary care centre from January 2014 to July 2020 were invited to partici-
pate in a short telephone survey between August 2020 and February
2021. Patients were asked about their demographic characteristics,
experience with RTS, and willingness to contribute to the cost of RTS
(Appendix 1, available at www.canjsurg.ca/lookup/doi/10.1503/cjs.
021721/tab-related-content).

Of the 459 eligible patients who were contacted, 411 (89.54%) participated
in the survey (Figure 1). The mean age of patients at surgery was 65.44 =
10.27 years, and 241 (58.64%) participants were female (Table 1).

Can J Surg/J can chir 2022;65(5)  E683



DISCUSSIONS EN CHIRURGIE

547 RTS patients

» 88 passed away

459 eligible participants

Inclusion criteria:

e Patients who had undergone robotic-assisted
thoracic surgery

* Age > 18 years

¢ Able to read, speak, and understand English

Exclusion criteria:
* No exclusion criteria

23 not interested

\ 4

» 25 unreachable

Fig. 1. Response rate flow diagram. RTS = robotic-assisted
thoracoscopic surgery.

Table 1. Respondent demographics and socioeconomic status

(n=411)

On a scale of 1 (poor) to 10 (excellent), 353 (85.89%) of
the respondents rated their overall experience with RT'S as
8 or higher. On a 5-point Likert scale ranging from “too
short” to “too long,” 223 (54.26%) rated the wait time for
RTS as “adequate.” With regards to overall postoperative
experience, 365 (88.81%) were either satisfied or very
satisfied with their hospital admission, and 354 (86.13%)
were either satisfied or very satisfied with their recovery
postdischarge (Table 2).

Most respondents (333 [81.02%]) expressed a willing-
ness to pay out of pocket for RTS. A somewhat smaller
majority (290 [70.56%]) stated that, in the absence of
research and philanthropic funds, they would have paid
the additional $2000 to supplement the government
health care coverage in order to have access to RTS,
while the remainder of those who expressed a willingness
to pay out of pocket (43 [10.46%]) stated that they would
have contributed between $1 and $1499 (Figure 2). How-
ever, 78 (18.98%) participants stated that they would not
have been willing to contribute toward the cost of their
RTS, and this includes patients who had a negative sur-
gical and/or posoperative experience, low annual income

Table 2. Thoracic surgical patients’ experience with

robotic-assisted thoracoscopic surgery (n=411)

Characteristic No. (%)* Rating No. (%)
Age at surgery, mean + SD, yr 66.44 £10.27 Overall experience with robotic surgery
Gender 1 - poor 6 (1.46)
Male 170 (41.36) 2 1(0.24)
Female 241 (58.64) 3 0(0)
Ethnicity 4 2(0.49)
White 386 (93.92) 5 — moderate 14 (3.41)
Non-white 25 (6.08) 6 6 (1.46)
Education level 7 29 (7.06)
Elementary school 79 (19.22) 3 65 (15.82)
High school 169 (41.12) 9 55 (13.38)
College 74 (18.00) 10 — excellent 233 (56.69)
University undergraduate 38(9.25) Experience with the wait time for robotic surgery
University graduate 24 (5.84) Too short 3(0.73)
Professional school 19 (4.62) Short 172 (41.85)
Prefer not to answer 8 (1.95) Adequate 223 (54.26)
Annual income at the time of surgery Long 9(2.19)
$0 -$19999 82(19.99) Too long 4(0.97)
$20000-$39999 105 (25.55) Overall postoperative experience in the hospital
$40000-$59999 70 (17.03) Very unsatisfied 7(1.70)
$60000-$79999 34(8.27) Unsatisfied 10 (2.43)
$80000-$99999 18 (4.38) Neutral 29 (7.06)
>$100000 21(5.11) Satisfied 158 (38.44)
Prefer not to answer 81 (19.71) Very satisfied 207 (50.36)
Insurance at the time of surgery Overall postoperative experience after discharge
OHIP 245 (569.61) from the hospital
Private 4(0.97) Very unsatisfied 6 (1.46)
Both OHIP and private 160 (38.93) Unsatisfied 22 (5.35)
No insurance 2(0.49) Neutral 29 (7.06)
OHIP = Ontario Health Insurance Plan; SD = standard deviation. Satisfied 1563 (37.23)
*Unless indicated otherwise. Very satisfied 201 (48.91)
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Willing to pay
$2000?

n=411

Yes No
70.56% 29.44%
(290/411) (121/411)

> Contributed $0
18.98% (78/411)

Contributed $1-$499
7.54% (31/411)

Contributed $500-$999
2.68% (11/411)

Contributed $1000-$1499
0.24% (1/411)

Contributed $1500-$1999
0% (0/411)

Fig. 2. Breakdown of willingness to pay, willingness to contribute, and contribution amount.

levels, and/or lack of private insurance coverage (Table 3).
The majority of participants (341 [82.97%]) stated that
they would not have paid to shorten their wait time for
RTS. This suggests that although most patients believe it
is justifiable to pay to access nonfunded technology, most
of them still believe in the equal accessibility of the Can-
adian health care system.

Discussion

Factors we found to be significantly associated with par-
ticipants’ willingness to pay a fee for RTS were an
annual income of $60 000 or more at the time of surgery
(p = 0.034), private insurance coverage at the time of
surgery (p = 0.007), an overall experience with RTS
rated as 8 or higher out of 10 (p < 0.001), and an overall
postoperative experience postdischarge from the hospi-
tal rated as satisfying or very satisfying (p = 0.004)
(Table 4). The socioeconomic association suggests that
patients with higher income levels are more willing to
pay. This could be related to an improved awareness of
health care innovations or a better ability to afford
health care costs. Participants who had private insurance
coverage at the time of surgery also seemed to be more
willing to pay, likely because they are accustomed to
receiving upgraded health care options in general. The
associations with positive surgical and postdischarge
experiences suggest that patients place value on their

experience receiving treatment as well as on the out-
comes of treatment. Age at surgery, gender, ethnicity,
education level, wait times, and overall postoperative
experience in hospital were not associated with patients’
willingness to pay.

Although RTS is associated with significant capital and
operating costs, which are borne by the host institution,
several Canadian hospitals have chosen to invest in robotic
surgery because it has been shown to be cost-effective at
high-volume centres.*’ In a review of Canadian prostatec-
tomy data, Parackal and colleages found that the robotic
platform is cost-effective with an incremental cost per
quality-adjusted life years gained ratio of $25704 and rec-
ommended its uptake in prostate cancer surgery.* In a
microcosting analysis of RTS resections for lung cancer,
Kaur and colleagues found that RTS compares favourably
to video-assisted thoracoscopy.’

Although many of the patients in our study would be
willing to pay for access to RTS for lung cancer, we do
not believe that patients in the Canadian health care sys-
tem should be made to pay for cancer surgery. In con-
trast, we believe that the willingness to pay is a surrogate
for the patients’ desire to have access to this technology.
This study demonstrates that patient preferences and
experiences are important factors that funders in the
Canadian health care system should consider when
making decisions about whether to fund new technology
and treatment techniques.
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Table 3. Characteristics of patients willing to pay $1-$2000 for robotic-assisted thoracoscopic surgery compared with patients

unwilling to contribute

Unwilling to pay, no. (%)

Willing to pay $1-$2000, no. (%)

Characteristic n=178 n=333 p value

Age at surgery 0.851
>65 45 (57.69) 196 (58.86)
<65 33 (42.31) 137 (41.14)

Gender 0.563
Male 30 (38.46) 140 (42.04)
Female 48 (61.54) 193 (57.96)

Ethnicity 0.509
White 72 (92.31) 314 (94.29)
Non-white 6 (7.69) 19 (5.71)

Insurance at the time of surgery 0.009
Solely private, both private and OHIP 21 (26.92) 143 (42.94)
Solely OHIP, no insurance 57 (73.08) 190 (57.06)

Overall experience with robotic surgery <0.001
< 8out of 10 28 (35.90) 30 (9.01)
>8out of 10 50 (64.10) 303 (90.99)

Experience with the wait time for robotic surgery 0.353
Too short, short, long, too long 32 (41.03) 156 (46.85)
Adequate 46 (568.97) 177 (53.15)

Overall postoperative experience in the hospital 0.012
Very unsatisfied, unsatisfied, neutral 15 (19.23) 31(9.31)
Satisfied, very satisfied 63 (80.77) 302 (90.69)

Overall postoperative experience after discharge from the hospital 0.009
Very unsatisfied, unsatisfied, neutral 18 (23.08) 39 (11.71)
Satisfied, very satisfied 60 (76.92) 294 (88.29)

Education level* 0.238
Elementary school, high school 50 (67.57) 198 (60.18)
Postsecondary (college, university undergraduate, university 24 (32.43) 131 (39.82)
graduate, professional school)

Annual income at the time of surgeryt 0.035
$0-$39999 37 (69.81) 150 (54.15)
> $40000 or more 16 (30.19) 127 (45.85)

OHIP = Ontario Health Insurance Plan.

*Patients who chose “prefer not to answer” were removed from the analysis (patients unwilling to pay, n = 74; patients willing to pay $1-$2000, n = 329).
tPatients who chose “prefer not to answer” were removed from the analysis (patients unwilling to pay, n = 53; patients willing to pay $1-$2000, n = 277).

CONCLUSION

Most Canadian patients who have experienced RTS at a
high-volume centre would have been willing to pay a sup-
plemental fee out of pocket in order to have access to RTS
technology. At a time when patients are being recognized
as important stakeholders in health care policy, our survey
results provide important insights into the conversation
about the role and funding of robotic surgery in the Can-
adian health care system.
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Table 4. Characteristics of patients willing to pay $2000 for robotic-assisted thoracoscopic surgery compared with those unwilling

to pay

Willing to pay, no. (%) Unwilling to pay, no. (%)

Characteristic n=290 n=121 p value

Age at surgery 0.818
>65 169 (58.28) 72 (59.50)
<65 121 (41.72) 49 (40.50)

Gender 0.991
Males 120 (41.38) 50 (41.32)
Females 170 (58.62) 71 (58.68)

Ethnicity 0.458
White 274 (94.48) 112 (92.56)
Non-white 16 (6.52) 9 (7.44)

Insurance at the time of surgery 0.007
Solely private, both private and OHIP 128 (44.14) 36 (29.75)
Solely OHIP, no insurance 162 (55.86) 85 (70.25)

Overall experience with robotic surgery <0.001
<8outof 10 25 (8.62) 33 (27.27)
>8outof 10 265 (91.38) 88(72.73)

Experience with the wait time for robotic surgery 0.887
Too short, short, long, too long 132 (45.52) 56 (46.28)
Adequate 158 (54.48) 65 (53.72)

Overall postoperative experience in the hospital 0.061
Very unsatisfied, unsatisfied, neutral 27 (9.31) 19 (15.70)
Satisfied, very satisfied 263 (90.69) 102 (84.30)

Overall postoperative experience after discharge from the hospital 0.004
Very unsatisfied, unsatisfied, neutral 31(10.69) 26 (21.49)
Satisfied, very satisfied 259 (89.31) 95 (78.51)

Education level* 0.114
Elementary school, high school 169 (59.09) 79 (67.52)
Postsecondary (college, university undergraduate, university graduate, 117 (40.91) 38(32.48)
professional school)

Annual income at the time of surgeryt 0.034
$0-$59999 179 (74.90) 78 (85.71)
>$60000 60 (25.10) 13(14.29)

OHIP = Ontario Health Insurance Plan.

*Patients who chose “prefer not to answer” were removed from the analysis (patients unwilling to pay, n = 117; patients willing to pay $2000, n = 286).

tPatients who chose “prefer not to answer” were removed from the analysis (patients unwilling to pay, n = 91; patients willing to pay $2000, n = 239).
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