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Abstract

Purpose Worldwide, patients experience difficulties

accessing elective surgical care. This study examined the

perceived health, social, and functional impacts of elective

surgical cancellations and postponements in Canada.

Methods We analyzed a subset of aggregate data from the

Canadian Community Health Survey (CCHS) annual

components from 2005 to 2014. Multivariable logistic

regressions examined associations between past-year non-

emergency surgical cancellations/postponements and

perceived impacts of waiting for surgery (e.g., worry/

stress/anxiety, pain, loss of work, loss of income,

deterioration of health, relationships suffered).

Results Among those who experienced a cancellation or

postponement of a past-year non-emergency surgery

(weighted n = 256,836; 11.8%), 23.5% (weighted n =

60,345) indicated their life was affected by waiting for

surgery. After adjusting for type of surgery, year, and

sociodemographics, those who experienced a surgical

cancellation or postponement had increased odds of

reporting their life was affected by waiting for surgery

(adjusted odds ratio [aOR], 2.67; 99% confidence interval

[CI], 1.41 to 5.1); in particular, they reported

greater deterioration of their health (aOR, 3.47; 99% CI,

1.05 to 11.4) and increased dependence on relatives/

friends (aOR, 2.53; 99% CI, 1.01 to 6.3) than those who

did not have a cancellation or postponement.

Conclusion Results highlight the multifaceted perceived

impacts of surgical cancellations/postponements. These

findings suggest there is a need for improvements in

reducing elective surgical cancellations and

postponements. Results may also inform the development

of targeted interventions to improve patients’ health and

quality of life while waiting for surgery.

Résumé

Objectif Partout dans le monde, les patients ont de la

difficulté à accéder aux soins chirurgicaux non urgents.

Cette étude a examiné les impacts de santé, sociaux et

fonctionnels perçus des annulations et des reports de

chirurgies non urgentes au Canada.

Méthode Nous avons analysé un sous-ensemble de

données agrégées à partir des composantes annuelles de
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l’Enquête sur la santé dans les collectivités canadiennes

(ESCC) colligées de 2005 à 2014. Des régressions

logistiques multivariées ont examiné les associations

entre les annulations / reports de chirurgies non urgentes

de l’année précédente et les impacts perçus d’une attente

pour une chirurgie (par ex., inquiétude/stress/anxiété,

perte de travail, perte de revenus, détérioration de la

santé, impact sur les relations interpersonnelles).

Résultats Parmi les personnes ayant subi une annulation

ou un report d’une chirurgie non urgente au cours de

l’année précédente (n pondéré = 256 836; 11,8 %),

23,5 % (n pondéré = 60 345) ont indiqué que leur vie

avait été affectée par l’attente d’une chirurgie. Après avoir

ajusté les données pour tenir compte du type de chirurgie,

de l’année et des données sociodémographiques, la

probabilité que les personnes ayant vécu une annulation

ou un report de chirurgie rapportent que leur vie avait été

affectée par l’attente d’une chirurgie était plus élevée

(rapport de cotes ajusté [RCA], 2,67; intervalle de

confiance [IC] 99 %, 1,41 à 5,1); plus particulièrement,

ces personnes rapportaient davantage de détérioration de

leur santé (RCA, 3,47; IC 99 %, 1,05 à 11,4) et une

dépendance accrue à l’aide de leurs amis/familles (RCA,

2,53; IC 99 %, 1,01 à 6,3) que les personnes n’ayant pas

vécu d’annulation ou de retard.

Conclusion Ces résultats soulignent les facettes multiples

des impacts perçus des annulations et reports de chirurgie.

En outre, ils démontrent qu’il est nécessaire d’apporter des

améliorations pour réduire les annulations et reports des

chirurgies non urgentes. Ces résultats pourraient

également aider à mettre au point des interventions

ciblées pour améliorer la santé et la qualité de vie des

patients en attente d’une chirurgie.

Keywords surgery � cancellations and postponements �
perceived impacts

Worldwide, elective surgery patients are faced with lengthy

waiting times and cancellations. Studies have established

rates of elective surgical cancellations ranging from 9 to

44%, with variations according to type of surgery and

country.1–7 The 2018 Fraser Institute Report highlights that

surgical patients across Canada experience longer waiting

times than deemed ‘‘clinically reasonable’’, ranging from

approximately one week longer than reasonable for general

surgeries to approximately ten weeks longer than

reasonable for orthopedic surgeries.8

Lengthy surgical waiting times have adverse impacts on

patients. For example, among orthopedic surgery patients

in Canada and Spain, a wait time longer than six months

was associated with greater patient dissatisfaction,

increased preoperative anxiety and depressed mood,

poorer preoperative quality of life, and reduced physical

functioning compared with a wait time of less than six

months.9,10 Research has also shown negative emotional

impacts of waiting for general surgery, including stress,

anxiety, frustration, and anger.11,12 Other Canadian studies

have found that increased surgical wait times were

associated with less improvement in postoperative

outcomes (e.g., physical functioning, pain).13,14 In

addition, among a Canadian sample of cardiac surgery

patients, waiting longer than 97 days was associated with

worse pre- and postoperative quality of life, a higher

incidence of adverse postoperative events, and a greater

likelihood of not returning to work postoperatively.15

Despite extant research on health-related correlates of

waiting for surgery, and high rates of surgical

cancellations, little is known about the perceived impact

of elective surgical cancellations. To our knowledge, no

Canadian population-based research to date has established

an estimate of elective surgical cancellations or examined

patient-reported impacts of those cancellations. Using

population-based data, we aimed to understand the

health, social, and functional impacts of elective surgical

cancellations in Canada. This is a timely study in light of

growing recognition of the importance of integrating

patient-reported outcomes into healthcare research,16,17

and research showing associations between patient-

reported outcomes with objective health outcomes.18

Further, the aims of this study align with the Canadian

anesthesia research guidelines, which highlight patient-

oriented research as a priority.19 Finally, given the high

rates of non-emergent surgical delays and cancellations

related to the coronavirus disease pandemic, this research

provides insight into some of the broader implications for

patients. Considering the limited research in this area, the

current study is an exploratory epidemiological

examination of relationships between surgical

cancellations and postponements with perceived impacts

of waiting for elective surgery (e.g., worry/stress/anxiety,

pain, deterioration of health, increased dependence on

relatives/friends, and loss of work).

Methods

Sample

We analyzed protected aggregate data from the annual

components of the Canadian Community Health Survey

(CCHS) from 2005 to 2014, maintained at the Research

Data Centre in Winnipeg, Manitoba. Access to these data

requires security clearance and project approval. The

CCHS is an annual, cross-sectional, population-based
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survey, conducted by Statistics Canada.20 Multistage

sampling using three sampling frames selected

participants for recruitment, including the Labour Force

Survey area frame, telephone number lists, and random

digit dialling. Approximately 65,000 Canadians, aged 12

years and older, are surveyed on an annual basis; however,

prior to 2007, data were collected from approximately

130,000 individuals every second year. Trained personnel

administered the CCHS to consenting participants using

computer-assisted interviews. Participants were excluded if

they were active members of the Canadian Armed Forces,

lived on a Canadian reserve, or were institutionalized. The

Manitoba Research Data Centre provided clearance for the

use of these data for the current research. Additional details

regarding the survey methodology and ethical approval for

these surveys have been published elsewhere.20–22

Measures

Non-emergency surgery

As part of the CCHS module on access to healthcare

services (ACC), participants were asked whether they

required any non-emergency surgery in the past 12 months:

‘‘In the past 12 months, did you require any non-emergency

surgery?’’. Those who responded ‘‘yes’’ were asked what

type of surgery they required, as part of the waiting times

(WTM) module: ‘‘What type of surgery did you require?’’

(cardiac, cancer, hip/knee, cataract/eye, hysterectomy, gall

bladder, other). For those who had multiple past-year

surgeries, participants were prompted to respond regarding

their most recent surgery. Of note, some participants were

still waiting for surgery at the time of the survey across all

years included.

Surgical cancellation or postponement

Within the WTM module, participants who required a past-

year non-emergency surgery were asked whether their

surgery had been cancelled or postponed: ‘‘Was your

surgery cancelled or postponed at any time?’’.

Impacts of waiting for surgery

Also as part of the WTM module, those who required a

past-year non-emergency surgery were asked whether they

felt affected as a result of waiting for surgery: ‘‘Do you

think that your health, or other aspects of your life, have

been affected in any way due to waiting for this surgery?’’

(referred to as ‘‘life affected total’’). Those who responded

‘‘yes’’ were then asked, ‘‘How was your life affected as a

result of waiting for surgery?’’. Participants were permitted

to endorse multiple responses, including: worry/anxiety/

stress, worry/stress for family/friends, pain, problems with

activities of daily living, loss of work, loss of income,

increased dependence on relatives/friends, increased use of

over-the-counter drugs, overall health

deteriorated/condition got worse, health problem

improved, personal relationships suffered, other (we

excluded ‘‘health problem improved’’ due to insufficient

cell sizes). Participants were asked these questions

regardless of whether or not they endorsed a surgical

cancellation/postponement, with the understanding that all

participants undergoing non-emergency surgery waited for

surgery. CCHS ACC and WTM modules were both

optional; subsequently, only certain provinces responded

to these modules each year (see Appendix).

Sociodemographic characteristics

Participants self-reported their age (12–34, 35–49, 50–64,

651 yr), sex (male, female), marital status

(married/common law, widowed/separated/divorced,

single), race/ethnicity (White, other), income (\ $60,000,

$60,000?), and urbanicity (urban, rural). These variables

were included in regression models as covariates to

account for the variability in impacts of waiting for

surgery according to sociodemographic disparities.13

Analytic strategy

Analyses were restricted to those who had a past-year non-

emergency surgery. Weighted cross-tabulations assessed

the frequency of each impact of waiting for surgery among

those who experienced a surgical

cancellation/postponement and those who did not.

Multivariable logistic regressions examined associations

between surgical cancellations/postponements

(independent variable; reference = no

cancellation/postponement) and impacts of waiting for

surgery (dependent variable; each assessed individually).

We included an unadjusted model, a model adjusting for

type of surgery (i.e., cardiac, cancer, hip/knee, cataract/eye,

hysterectomy, gall bladder, other) and year (i.e., 2005–

2014; assessed categorically), and a final model

additionally adjusting for sociodemographics (i.e., age,

sex, marital status, race/ethnicity, income, urbanicity). We

computed 99% confidence intervals (CI) and used an alpha

cut-off of \ 0.01 for regressions to correct for multiple

comparisons.

Analyses were conducted using SPSS and STATA

statistical software.23,24 Data were weighted and analyses

employed 500 bootstrap weights (from each annual CCHS

component) for variance estimation to account for the

complex survey and sampling design; weights were

developed by Statistics Canada and applied as
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recommended. Please refer to the CCHS User Guide (for

years 2005–2014) for additional information regarding

sampling, weighting, and bootstraps.

Results

Among those who completed the optional CCHS module

on ACC (weighted n = 42,245,996), 7.2% (weighted n =

3,052,072) endorsed a past-year non-emergency surgery.

Of those who endorsed a past-year non-emergency surgery

and were asked about surgical cancellations/postponements

within the module on WTM (weighted n = 2,169,690),

11.8% (weighted n = 256,836) indicated their surgery had

been cancelled/postponed. Several participants were still

waiting for surgery across all years included (weighted n =

132,717) at the time of survey administration. As shown in

Table 1, participants who experienced a surgical

cancellation/postponement were primarily between the

ages of 35 and 64 (59.2%), White (87.4%), and married

(71.1%), with a household income of less than $60,000

(51.5%), and living in an urban area (83.3%). There was a

Table 1 Sample characteristics of those who experienced a past-year non-emergency surgical cancellation/ postponement and those who did not

Past-year non-emergency surgery and asked about surgical cancellation/postponement: n = 2,169,690 Chi-square

Yes cancellation/postponement No cancellation/postponement

n(%) 256,836 (11.8) 1,912,854 (88.2)

Age, yr 19.3***

12–34 (young adults) 55,625 (21.7) 483,932 (25.3)

35–49 (middle-aged adults) 82,149 (32.0) 481,306 (25.2)

50–64 (young-old adults) 69,809 (27.2) 486,129 (25.4)

65? (older adults) 49,253 (19.2) 461,487 (24.1)

Sex 6.4*

Male 126,775 (49.4) 842,180 (44.0)

Female 130,061 (50.6) 1,070,674 (56.0)

Race/ethnicity 0.2

White 215,067 (87.4) 1,591,208 (86.7)

Other 31,116 (12.6) 243,503 (13.3)

Marital status 6.1

Married/common law 181,735 (71.1) 1,264,166 (66.1)

Widowed/separated/divorced 32,072 (12.5) 279,319 (14.6)

Single 41,926 (16.4) 368,519 (19.3)

Income, $ 2.1

\ 60,000 81,603 (51.5) 678,275 (55.1)

C 60,000 76,827 (48.5) 552,396 (44.9)

Urbanicity 0.7

Urban 214,005 (83.3) 1,568,792 (82.0)

Rural 42,831 (16.7) 344,062 (18.0)

Type of surgery 44.5***

Cardiac 11,025 (4.3) 53,935 (2.8)

Cancer 7,978 (3.1) 115,624 (6.1)

Orthopedic 16,448 (6.4) 122,083 (6.4)

Cataract/eye 16,067 (6.3) 227,542 (11.9)

Hysterectomy 4,095 (1.6) 35,943 (1.9)

Gall bladder 10,627 (4.1) 34,931 (1.8)

Other 190,415 (74.2) 1,320,770 (69.1)

Wait time for surgery (days) 121.6 (9.6)a 55.8 (2.1)a 6.7***b

Values represent the n (%) of each sociodemographic characteristic and type of surgery among those who did and did not experience a surgical

cancellation/postponement
a Values represent M (SE) = mean with standard error; bValues represent t statistic

*P\ 0.05, **P\ 0.01, ***P\ 0.001
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similar proportion of males (49.4%) and females (50.6%)

who experienced a cancellation/postponement. These

individuals waited, on average, over 65 days longer for

surgery than those who did not experience a

cancellation/postponement (121.6 days vs 55.8 days; t =

6.7, P \ 0.001), and on average, individuals who

experienced a cancellation/postponement and noted being

affected by waiting for surgery endorsed 2.5 types of

impacts of waiting. Differences also emerged in rates of

cancellations/postponements according to type of surgery

(V2 = 44.5, P\0.001); cancellations/postponements were

highest for those who had gall bladder surgery (23.3%) and

lowest for those who had cancer surgery (6.5%; see

Figure).

Among those who endorsed a past-year surgical

cancellation/postponement, 23.5% (95% CI, 17.5 to 30.9;

weighted n = 60,345) reported their life was affected by

waiting for surgery; in comparison, 10.9% (95% CI, 9.7 to

12.2; weighted n = 207,391) of individuals who did not

experience a cancellation/postponement indicated their life

was affected by waiting for surgery. Common types of

impacts for individuals who experienced

cancellations/postponements included pain (10.8%; 95%

CI, 7.1 to 16.2; weighted n = 27,784), worry/stress/anxiety

(10.6%; 95% CI, 7.4 to 15.0; weighted n = 27,246), and

problems with activities of daily living (8.8%; 95% CI, 5.4

to 13.9; weighted n = 22,467); these impacts were

prevalent among 6.2% (95% CI, 5.2 to 7.4; weighted n =

118,746), 5.6% (95% CI, 4.6 to 6.7; weighted n = 106,085),

and 4.2% (95% CI, 3.4 to 5.3; weighted n = 81,007) of

those who did not experience cancellations/postponements,

respectively. Less common impacts for individuals who

experienced cancellations/postponements included loss of

income (1.4%; 95% CI, 0.7 to 2.8; weighted n = 3,488),

personal relationships suffered (1.7%; 95% CI, 0.8 to 3.4;

weighted n = 4,341), and increased use of over-the-counter

drugs (3.2%; 95% CI, 1.4 to 7.0; weighted n = 8,233); these

impacts were prevalent among 1.4% (95% CI, 0.9 to 2.2;

weighted n = 26,604), 1.1% (95% CI, 0.6 to 1.9; weighted

n = 20,930), and 1.5% (95% CI, 1.0 to 2.4; weighted n =

28,877) of those who did not experience

cancellations/postponements, respectively (note: weighted

n values for impacts among the no

cancellation/postponement group are larger than those in

the cancellation/postponement group because of the large

majority [[ 88%] not experiencing a

cancellation/postponement; however, as evident by the

weighted percentage, most impacts were more prevalent

among the cancellation/postponement group).

In the most stringent model of multivariable logistic

regressions, those who experienced a surgical

cancellation/postponement had significantly increased

odds of indicating their life was affected by waiting for

surgery (adjusted odds ratio [aOR], 2.67; 99% CI, 1.41 to

5.1; P \ 0.001) than those who did not experience a

cancellation/postponement. In particular, these individuals

had significantly increased odds of endorsing overall health

deterioration (aOR, 3.47; 99% CI, 1.05 to 11.4; P = 0.007)

and increased dependence on relatives/friends (aOR, 2.53;

99% CI, 1.01 to 6.3; P = 0.009) as a result of waiting for

surgery (see Table 2).

Discussion

To our knowledge, this is the first study to examine patient-

reported health, social, and functional impacts of waiting

for surgery associated with non-emergent surgical

cancellations and postponements, using population-based

data. Results revealed nearly one quarter of individuals

who experienced a surgical cancellation/postponement

indicated their life was affected by waiting for surgery;

this represents over double the number of individuals

endorsing an impact among those whose surgery was not

cancelled or postponed. These results highlight the broad

implications of surgical cancellations/postponements.

Results also underscore the importance of targeted

interventions both to reduce cancellation/postponement

rates and to provide additional supports to patients while

they are waiting for surgery.

Although, to our knowledge, no previous population-

based estimates exist of the proportion of patients with

surgical cancellations whose lives were impacted, prior

research with smaller samples has yielded estimates of 20–

45% endorsing emotional and financial impacts of

cancellations.25,26 More recently, a study examining

nearly 400 patients who experienced a surgical

cancellation revealed that over 30% reported extreme

emotional impacts (e.g., extreme sadness, stress, anger) and

nearly 60% reported moderate concern about their

deteriorating health condition as a result of the
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Figure Surgical cancellations according to type of surgery
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cancellation.27 The lower value from the current study may

reflect the fact that the majority of patients eventually

underwent surgery, meaning the adverse impacts of their

surgical cancellations/postponements may have been less

salient at the time of the survey.

Participants with surgical cancellations/postponements

in the current study endorsed poorer physical health,

increased functional impairments, and worse psychological

functioning than those who did not experience surgical

cancellations/postponements. For example, over 10% of

those who experienced a cancellation/postponement

endorsed increased pain (10.8%) and mental health

symptoms (e.g., worry/stress/anxiety; 10.6%) related to

waiting for surgery, compared with only 5–6% of those

who did not experience a cancellation/postponement. Of

concern, several prior studies have shown that preoperative

mental health symptoms and pain are associated with

greater surgical complications and poorer postoperative

quality of life.28–30 Taken together, these results highlight

the potential adverse impact of surgical

cancellations/postponements on perioperative outcomes

and the need for improvements in patient care during the

waiting period for elective surgery.

With a few exceptions, all impacts of waiting for

surgery were elevated for those who experienced a

cancellation/postponement compared with those who did

not. The largest discrepancies between groups emerged for

increased dependence on relatives/friends (4.0% vs 1.4%;

OR, 2.96) and deterioration in overall health (7.5% vs

2.8%; OR, 2.77), evidenced by the largest effect sizes from

Table 2 Associations between surgical cancellations/postponements and impacts of waiting for surgery

Impacts of waiting for surgery Weighted n (%) of each impact OR (99% CI) aOR1 (99% CI) aOR2 (99% CI)

No cancellation/

postponement

Yes

cancellation/

postponement

Surgical cancellation/postponement

Life affected total 207,391

(10.9)

60,345

(23.5)

2.52

(1.49 to 4.28)***

2.44

(1.41 to 4.24)***

2.67

(1.41 to 5.1)***

Pain 118,746

(6.2)

27,784

(10.8)

1.83

(0.97 to 3.47)

1.71

(0.89 to 3.31)

1.78

(0.85 to 3.72)

Worry/stress/anxiety 106,085

(5.6)

27,246

(10.6)

2.02

(1.16 to 3.52)**

1.92

(1.10 to 3.35)**

1.47

(0.76 to 2.85)

Problems with ADLs 81,007

(4.2)

22,467

(8.8)

2.17

(1.02 to 4.60)**

2.07

(0.98 to 4.37)

2.12

(0.94 to 4.78)

Overall health deteriorated 54,105

(2.8)

19,207

(7.5)

2.77

(0.91 to 8.4)*

2.78

(0.87 to 8.8)

3.47

(1.05 to 11.4)**

Worry/stress for family/friends 40,862

(2.1)

11,833

(4.6)

2.21

(0.93 to 5.3)

2.12

(0.95 to 4.75)

1.99

(0.81 to 4.94)

Increased dependence on relatives/friends 26,560

(1.4)

10,295

(4.0)

2.96

(0.98 to 8.9)

2.89

(1.03 to 8.1)**

2.53

(1.01 to 6.3)**

Loss of work 35,811

(1.9)

9,062

(3.5)

1.91

(0.53 to 6.9)

1.79

(0.47 to 6.9)

–

Increased use of over-the-counter drugs 28,877

(1.5)

8,233

(3.2)

2.16

(0.57 to 8.2)

2.04

(0.62 to 6.6)

2.02

(0.81 to 5.0)

Personal relationships suffered 20,930

(1.1)

4,341

(1.7)

1.55

(0.45 to 5.4)

– –

Loss of income 26,604

(1.4)

3,488

(1.4)

0.98

(0.31 to 3.05)

– –

Other 26,693

(1.4)

9,366

(3.7)

2.67

(0.82 to 8.7)

2.55

(0.89 to 7.2)

–

Note. Reference group = no cancellation/postponement; Weighted n (%) = prevalence of each dependent variable among those who did and did

not experience a surgical cancellation/postponement; OR = unadjusted odds ratio; aOR1 = adjusted odds ratio, controlling for type of surgery and

year; aOR2 = adjusted odds ratio, controlling for type of surgery, year, and sociodemographics (i.e., age, sex, marital status, race/ethnicity,

income, urbanicity); CI = confidence interval; ADLs = activities of daily living. – = could not compute estimates because of small cell sizes. **P
\ 0.01, ***P\ 0.001
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the unadjusted regression model; these impacts were also

associated with the strongest effects in the fully adjusted

model (aOR, 2.53 and 3.47, respectively). The relatively

consistent trend of increased adverse impacts for those with

surgical cancellations/postponements suggest the impacts

assessed are likely interrelated (i.e., do not occur in

isolation); in fact, those who experienced a

cancellation/postponement and noted being affected by

waiting for surgery endorsed 2.5 types of impacts on

average. For example, individuals who experience

deterioration in their health while waiting for surgery

may become less able to function, and subsequently may

become more dependent on social support systems (e.g.,

relatives, friends). Despite the generally consistent

elevation across impacts, each impact has unique and

notable implications. For example, becoming increasingly

dependent on social support systems may be associated

with higher rates of caregiver burnout,31 experiencing

increased pain may impact activity levels and general

mobility,32,33 and increased use of over-the-counter drugs

can lead to maladaptive self-medicating practices.34

Although this study produced novel findings, they must

be considered alongside some limitations. First, although

the CCHS is a population-based survey, results may not

generalize to the full Canadian population because of the

optional nature of the modules of interest and the exclusion

of active members of the Canadian Armed Forces, those

living on a Canadian reserve, and institutionalized

individuals. Relatedly, because institutionalized

individuals (e.g., those who are hospitalized at the time

of the survey) were excluded, results may not have

captured the full severity of adverse health impacts

associated with surgical cancellations/postponements.

Second, we were unable to determine whether results

differ according to the province of residence because of

limited participation in the modules of interest, or whether

there are differences in impacts according to type of

surgery because of limited statistical power. Although we

were able to examine rates of cancellations according to

type of surgery, this analysis was limited to the categories

defined by the CCHS, and we were unable to further

subcategorize the ‘‘other’’ surgery category. Third,

although analyses were focused on non-emergency

surgery specifically, we were unable to identify whether

or not participants were outpatients or inpatients

preoperatively, which would have provided important

context to the cancellation/postponement rate.35 Fourth,

all variables in this study were assessed by self-report,

which may be susceptible to response biases. Nevertheless,

patient-reported outcomes (i.e., self-reported) are designed

to capture patients’ lived experiences, and research has

shown that these subjective measures have utility in

understanding outcomes in health research, and how to

improve patient healthcare experiences.17 In addition, the

current study focused on past-year surgeries, as opposed to

lifetime surgeries, which likely limits issues related to

recall bias, specifically. Fifth, as indicated, the majority of

participants had already undergone surgery at the time of

the survey; this may have resulted in a reporting bias,

where the adverse impacts of waiting for surgery were

underestimated as a result of these experiences being less

salient at the time of the survey. Sixth, due to the cross-

sectional nature of the CCHS, caution is warranted upon

inferring temporality and causality regarding the emergent

associations. Finally, it is possible that factors leading to

surgical cancellations/postponements directly contributed

to the adverse impacts of waiting for surgery, as opposed to

the cancellation/postponement having a direct and

independent influence on the impacts of waiting.

Despite these limitations, results of this study are in line

with the Canadian Anesthesia Research Priority Setting

Partnership’s ‘‘top 10’’ priorities, geared toward improving

patients’ anesthesia care experiences.19 The current study

produced novel findings that have important implications

for the healthcare system. Over 85% of elective surgical

cancellations are preventable, and cost the United States

healthcare system approximately 5,000 USD per

cancellation, totalling millions of dollars per year36,37 (to

our knowledge, these rates have not been estimated using

Canadian data). In addition to systemic costs, results from

this study highlight the multifaceted perceived impacts of

surgical cancellations/postponements. These results outline

the need for reductions in elective surgery cancellations

and postponements, as well as improved support for

patients who are affected by these cancellations and

postponements. Results also underscore the importance of

developed interventions to reduce

preventable cancellations. For example, research has

shown that improved preoperative anesthesia

interviews,38 modifications to surgical scheduling

procedures,39 and increased communication between

healthcare professionals and surgical patients40 can help

reduce elective surgical cancellation rates. Further

investigation is warranted to address additional strategic

intervention opportunities for reducing surgical

cancellation rates. Finally, results may inform the

development of targeted interventions to improve

patients’ health status and quality of life while waiting

for surgery, which may have positive implications for the

healthcare system. Further research is warranted to

understand other health-related impacts of patient

difficulties accessing surgical care and how these impacts

translate to health status and potential complications at the

time of surgery.
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APPENDIX

Provinces that completed the ACC and WTM modules

according to survey cycle

Year ACC module WTM module

2005/

2006

New Brunswick New

Brunswick

2007 Ontario Ontario

2008 New Brunswick –

2009 Ontario Ontario

2010 Ontario Ontario

2011 British Colombia –

2012 Newfoundland, New Brunswick, British

Colombia

Newfoundland

2013 Nova Scotia –

2014 Newfoundland, Nova Scotia, New

Brunswick

Newfoundland

Provinces had the opportunity to opt out of answering certain modules

of the Canadian Community Health Survey; ACC = access to

healthcare services; WTM = waiting times
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