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Colorectal cancer (CRC) is the second most common cause of 
cancer-related mortality in Canada (1), but screening using fecal 

occult blood testing (FOBT) (2) and flexible sigmoidoscopy (3) can 
reduce CRC-related mortality. The demand for colonoscopy has dra-
matically increased over the past decade because in large part, it is 
more sensitive than FOBT and flexible sigmoidoscopy (4). In Ontario, 
this growing demand has led to increasing numbers of colonoscopies 
performed in nonhospital settings; these clinics more often serve 
younger, wealthier and healthier men (5). Physicians performing 
colonoscopies in nonhospital settings can bill the provincial health 
insurance plan. However, unlike hospitals, nonhospital facilities 

receive minimal government funding to cover the significant over-
head costs (6) of providing colonoscopy services. Although the 
Canada Health Act forbids these clinics from charging patients for the 
actual procedure, they may be asked to pay voluntary fees for ancillary 
services.

Studies (7,8) report that the quality of colonoscopies delivered in 
nonhospital settings in Ontario may be inferior to those delivered in 
hospitals with respect to CRC screening. However, research regarding 
colonoscopy provided out of hospital has been conducted, in large 
part, using administrative data. To address some of the limitations of 
such studies, we conducted a large-scale postal survey to answer the 
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BACkGrouND: Although colonoscopy is increasingly performed in 
nonhospital facilities, studies to date examining differences between 
colonoscopy services in hospital and nonhospital settings have been 
limited, in large part, to administrative databases.
oBJeCTIveS: To describe the experiences of patients receiving 
colonoscopy in hospital and nonhospital settings, and to compare 
these settings with respect to wait times and recommended follow-up 
interval to the next colonoscopy.
MeTHoDS: A postal survey of 2000 patients, 50 to 70 years of age, 
from an urban academic family practice was conducted. Most recent 
colonoscopy was classified as either occurring in a hospital or nonhos-
pital setting. Multivariable logistic regression analysis was used to 
examine the association among wait times, follow-up intervals and 
patient factors with respect to colonoscopy setting.
reSulTS: Patients who underwent their most recent colonoscopy 
outside of a hospital were more likely to be men (P=0.01) and to 
have undergone more than one previous colonoscopy (P=0.02). For 
patients with a normal screening colonoscopy and no family history 
of colorectal cancer or polyps, nonhospital clinics less often recom-
mended a 10-year follow-up interval (OR 0.13 [95% CI 0.04 to 0.47]). 
Reported wait times at nonhospital clinics were shorter for patients 
receiving screening colonoscopy (OR 2.11 [95% CI 1.28 to 3.47]), 
but not for symptomatic patients (OR 1.74 [95% CI 0.88 to 3.43]). 
For individuals attending nonhospital clinics, 10% were referred from 
a hospital by the same specialist performing the procedure; 31.7% 
reported paying a fee. 
CoNCluSIoN: Nonhospital clinics were far less likely to adhere to 
guidelines regarding follow-up intervals for low-risk patients. Given 
the implications for both health care costs and patient safety, further 
study is needed to determine the cause of this disparity.
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une comparaison entre la coloscopie en milieu 
hospitalier et hors du milieu hospitalier : Temps 
d’attente, frais et respect des directives quant aux 
intervalles de suivi

HISTorIQue : La coloscopie est de plus en plus effectuée dans des 
installations non hospitalières. Pourtant, jusqu’à maintenant, les études 
qui portent sur les différences entre les services de coloscopie en milieu 
hospitalier et hors du milieu hospitalier se limitent en grande partie à des 
bases de données administratives.
oBJeCTIFS : Décrire les expériences des patients qui subissent une 
coloscopie en milieu hospitalier ou hors du milieu hospitalier et comparer 
ces milieux pour ce qui est des temps d’attente et de l’intervalle de suivi 
recommandé jusqu’à la coloscopie suivante.
MÉTHoDoloGIe : Les chercheurs ont mené une enquête postale 
auprès de 2 000 patients de 50 à 70 ans d’une pratique familiale universi-
taire en milieu urbain. Ils ont classé la coloscopie la plus récente comme 
ayant eu lieu en milieu hospitalier ou non hospitalier. Ils ont utilisé la 
régression logistique multivariable pour examiner l’association entre le 
lieu de la coloscopie et les temps d’attente, les intervalles de suivi et les 
facteurs relatifs au patient.
rÉSulTATS : Les patients qui avaient subi leur coloscopie la plus 
récente hors du milieu hospitalier étaient plus susceptibles d’être des hom-
mes (P=0,01) et d’avoir subi plus d’une coloscopie auparavant (P=0,02). 
Chez les patients dont la coloscopie de dépistage était normale et qui 
n’avaient pas d’antécédents de cancer colorectal ou de polypes, les 
cliniques non hospitalières recommandaient moins souvent un intervalle 
de suivi de dix ans (risque relatif [RR] 0,13 [95 % IC 0,04 à 0,47]). Les temps 
d’attente déclarés dans les cliniques non hospitalières étaient plus courts 
pour les patients qui recevaient une coloscopie de dépistage (RR 2,11 [95 % 
IC 1,28 à 3,47]), mais pas pour les patients symptomatiques (RR 1,74 [95 % IC 
0,88 à 3,43]). Dix pour cent des personnes qui fréquentaient une clinique 
non hospitalière avaient été aiguillées d’un hôpital par le spécialiste qui 
effectuait l’intervention et 31,7 % ont déclaré payer des frais.
CoNCluSIoN : Les cliniques non hospitalières étaient beaucoup 
moins susceptibles de respecter les directives relatives aux intervalles de 
suivi auprès des patients peu vulnérables. Étant donné les répercussions à 
l’égard des frais de santé tout autant que de la sécurité des patients, 
d’autres études s’imposent pour déterminer la cause de cette disparité.
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following questions: Are patients who undergo colonoscopy in a non-
hospital setting more likely to be recommended earlier colonoscopy 
follow-up than those receiving the procedure in hospitals? Do patients 
wait longer for nonhospital-based colonoscopies than patients receiv-
ing colonoscopy in hospitals? Are patients in nonhospital settings 
asked to pay fees?

MeTHoDS
Participants
A total of 2000 patients between 50 and 70 years of age were randomly 
selected from the patient roster of a comprehensive academic family 
practice in Toronto (Ontario), serving more than 22,000 patients with 
70,000 patient visits per year.

Data collection
A six-page questionnaire was developed to collect data regarding par-
ticipants’ demographic characteristics (eg, age, sex, ethnicity, marital 
status, income and education), family history of CRC (yes, no or do 
not know) or colonic polyps (yes, no or do not know) and information 
regarding each participant’s most recent colonoscopy. With respect to 
the latter, interest centred on the indication for the procedure (screen-
ing, symptomatic or positive FOBT), setting (hospital versus nonhos-
pital), wait time (less than four weeks, four to eight weeks, or greater 
than eight weeks), results (normal, polyp[s], cancer, uncertain and/or 
other) and follow-up interval (less than three years, three to five years, 
six to nine years, 10 years, or uncertain). For individuals attending 
nonhospital clinics, interest centred on the source of referral (family 
physician recommendation, executive physical, specialist self-referral 
from public hospital, other physician referral, patient request or self 
referral), payment of fees (yes or no), whether fees were perceived to 
be mandatory (yes or no) and the purpose of the fee (actual procedure, 
extra services [eg, dietetic consultation]), use of facility, other or 
uncertain). The questionnaire was pilot tested for clarity and compre-
hension, and could be completed in less than 10 min.

Patients were invited to participate using a modified Dillman proto-
col (9), and were mailed an invitation letter/consent form and question-
naire. If there was no reply within three weeks, respondents were 
mailed a postcard reminder. If necessary, a second complete survey 
package was mailed three weeks after the postcard. By completing and 
returning the questionnaire, patient consent to participate in the study 
was implicit. Completed questionnaires were received between January 
and May, 2009.

Analysis
Analyses were restricted to patients reporting their experience with 
colonoscopies in the past 10 years. Any colonoscopies that were not 
performed within a public hospital setting were considered to be ‘non-
hospital’. The characteristics of colonoscopies performed in a hospital 
were compared with those performed in a nonhospital setting. The 
associations between colonoscopy setting and the patients’ demo-
graphic information, indication for procedure, wait time and follow-up 
interval to the next colonoscopy were measured using c2 or Wilcoxon 
rank sum tests as appropriate.

Multivariable logistic regression analysis was used to examine the 
association between colonoscopy setting and ‘appropriate’ recommen-
dations for the interval to the next colonoscopy in low-risk patients. A 
10-year follow-up interval was selected to be appropriate for this popu-
lation based on guidelines from American (4) and Canadian (10) 
subspecialty associations. The analysis was adjusted for age, sex, ethni-
city, income and number of previous colonoscopies, and was performed 
on a subsample of patients without a family history of CRC or polyps, 
who underwent their most recent colonoscopy for screening purposes 
and reported a ‘normal’ result.

In the survey, participants checked the box beside the category 
(less than four weeks, four to eight weeks, or greater than eight weeks) 
that best reflected their wait time for colonoscopy. An ordinal logistic 
regression model was used to examine wait times in hospital versus 

nonhospital settings after adjusting for age, sex, ethnicity and income. 
Ordinal logistic regression analysis was used to account for the ordered 
nature of the wait time response variable (11). Under the proportional 
odds assumption, the OR for this model represented the odds of a 
patient reporting the next shorter wait time.

Analyses were performed using SAS version 9.2 (SAS Institute, 
USA).

Sample size
A calculated sample of 500 participants with history of colonoscopy 
was required to have 90% power with alpha of 0.05, to detect a 15% 
difference between hospital and nonhospital settings in the propor-
tion of low-risk patients recommended to undergo repeat colonoscopy 
at 10 years. This was based on an estimated 35% of colonoscopies 
being performed in nonhospital settings (unpublished data from 
Toronto Central Local Health Integration Unit, Toronto, Ontario). 
After estimating a 50% response rate and a 50% prevalence of colon-
oscopy among participants, a total of 2000 surveys were produced. One 
hundred seventy-five respondents who underwent colonoscopy in 
nonhospital settings were expected, while 325 respondents who under-
went colonoscopy in a hospital were expected. 

ethics
Approval was granted by the Research Ethics Boards of Women’s 
College Hospital and the Toronto Academic Health Sciences Network 
(Toronto, Ontario).

reSulTS
A total of 3254 patients with a median age of 58 years (interquartile 
range 54 to 62 years) were eligible, 75% of whom were women. Of 
2000 surveys distributed, 125 were returned due to incorrect 
addresses, and six patients were reported as deceased. Of the remain-
ing 1869 survey questionnaires, 956 were completed, yielding a response 
rate of 51.2%. Seventy-four per cent of these patients were women, 
with a median age of 59 years (interquartile range 54 to 64 years).

Of the 956 respondents, 821 reported that they underwent at least 
one CRC screening test in the previous 10 years, and many reported 
receiving multiple tests. Specifically, 689 underwent a colonoscopy, 
361 underwent FOBT, 62 underwent a barium enema and 59 under-
went a sigmoidoscopy. Of the 650 repondents who completed the sur-
vey item pertaining to the setting of their most recent colonoscopy, 
16.9% (n=110) underwent their most recent colonoscopy in a non-
hospital setting. Of the 500 patients who reported the exact location 
of their most recent colonoscopy, 17 different hospitals and 13 differ-
ent nonhospital clinics were described.

Table 1 compares the sociodemographic characteristics and rel-
evant medical history of respondents who underwent their most recent 
colonoscopy in a hospital with those who received the procedure in a 
nonhospital setting. Women were more likely than men to undergo a 
colonoscopy in a hospital (77% versus 65%; P=0.01), while patients 
with a history of two or more colonoscopies were less likely to have 
undergone their most recent colonoscopy in a hospital (34% versus 
46%; P=0.02). No other significant differences were found between 
the two groups. In particular, no association was noted between report 
of symptoms and colonoscopy setting (69% versus 64%; P=0.42), or 
between report of ‘normal’ results and colonoscopy setting (69% versus 
76%; P=0.20).

Table 2 summarizes the differences between hospital and nonhos-
pital settings in recommended follow-up interval after a self-reported 
normal screening colonoscopy for patients without a family history of 
CRC or polyps. Persons receiving colonoscopy in a nonhospital facil-
ity were more likely to report a recommendation for a shorter interval 
to the next colonoscopy (P<0.0001). After adjustment for covariates 
in the multivariable model, among patients without a family history 
of CRC or polyps who had a normal screening colonoscopy, those who 
received their procedure in a nonhospital setting were less likely to be 
recommended a 10-year follow-up interval (OR 0.13 [95% CI 0.04 to 
0.47]) (Table 3).
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Table 4 summarizes the reported differences in wait time for a colon-
oscopy performed in a hospital versus a nonhospital setting, stratified 
according to presence of symptoms. For patients undergoing a screening 
colonoscopy, the nonhospital clinics had shorter wait times (P=0.01); 
however, in symptomatic patients, there was no association between 
wait times and setting (P=0.20). After adjusting for covariates, the non-
hospital setting (OR 2.11 [95% CI 1.28 to 3.47]) was associated with 
shorter wait times for screening colonoscopies, but not for symptomatic 
patients (OR 1.74 [95% CI 0.88 to 3.43]) (Table 5).

Of 110 participants who underwent a colonoscopy in a nonhospi-
tal setting, 90 responded to a question regarding the referral source. 
Of these, 48 respondents (53.3%) reported referral by their family 
physician, 13 (14.4%) reported referral by the family physician at the 
patient’s request, nine (10%) reported referral by the specialist pro-
viding the colonoscopy from the hospital to a nonhospital clinic, 
eight (8.9%) reported referral as a component of an ‘executive 
physical examination’ and eight (8.9%) reported self-referral.

Of 110 participants who underwent a colonoscopy in a nonhospital 
setting, 82 responded to a question regarding fees, with 26 (31.7%) 
reporting payment. Of those who paid a fee, 19 respondents (73.1%) 
believed that the fee was mandatory. Regarding the purpose of the fee, 
11 respondents (42.3%) reported that the fee had been charged for 
extra services (eg, dietetic counselling) and eight (30.8%) reported 
that the fee had been charged for the procedure or facility.

DISCuSSIoN
In the present study, a postal survey was used to compare the experi-
ences of patients undergoing colonoscopy in nonhospital settings with 
those who received the procedure within hospitals. Compared with 
hospitals, nonhospital settings offered shorter wait times for those 
undergoing screening colonoscopy but were less likely to adhere to 
guidelines regarding the interval to the next colonoscopy in low-risk 
patients.

Evidence-based guidelines (12,13) recommend that patients who 
have no family history of CRC or polyps, and who have a normal 
screening colonoscopy should have a follow-up procedure in 10 years; 
the guidelines have not changed with respect to this recommendation 
for more than a decade (14). In our study, 91.4% of patients who under-
went colonoscopy in nonhospital settings with normal screening results 
were asked to return in less than 10 years. To our knowledge, the 
present study is the first to demonstrate a significant difference in 

Table 1
Characteristics of respondents reporting colonoscopy 
within the past 10 years according to colonoscopy setting

Setting

P
Nonhospital  

(n=110)
Hospital  
(n=540) 

Demographics
   Age, years, median (IQR) 60 (54–64) 59 (55–64) 0.95
   Female 72 (65) 417 (77) 0.01
   Single 36 (33) 186 (35) 0.83
   Caucasian 92 (84) 456 (84) 0.89
   Born in Canada 72 (65) 332 (62) 0.52
Education 0.19
   High school incomplete 2 (2) 11 (2)
   High school diploma 7 (6) 78 (15)
   Attended college 26 (24) 122 (23)
   College degree 30 (28) 131 (25)
   Postgraduate degree 44 (40) 192 (36)
Annual household income, $ 0.17
   40,000 14 (14) 65 (13)
   41,000–60,000 7 (7) 76 (16)
   61,000–80,000 19 (19) 68 (14)
   81,000–100,000 14 (14) 64 (13)
   >100,000 45 (45) 216 (44)
Medical history
   Family history of CRC 20 (19) 107 (20) 0.92
   Family history of polyps 31 (30) 111 (21) 0.13
   Two or more previous  

   colonoscopies
51 (46) 183 (34) 0.02

Colonoscopy indication 
   Screening (no symptoms) 67 (64) 347 (69) 0.42
Recent colonoscopy result
   Normal 82 (76) 351 (69) 0.20

Data presented as n (%) unless otherwise indicated. Number of respondents 
within categories may not add to column totals because not all respondents 
completed all questions. Significance testing is based on the number of 
completed questions. Fisher’s exact test was used to assess for differences 
between categorical variables. Wilcoxon’s rank sum test was used for con-
tinuous variables (age). CRC Colorectal cancer; IQR Interquartile range

Table 3
Multivariate regression analysis of patient characteristics 
and colonoscopy setting associated with a recommended 
10-year interval for repeat colonoscopy in patients with no 
family history of polyps or colorectal cancer who reported 
a normal result

OR (95% CI) P
Colonoscopy setting 
   Nonhospital 0.13 (0.04–0.47) 0.002
   Hospital 1
Age, per 5-year increase 0.96 (0.71–1.30) 0.778
Sex
   Male 0.80 (0.38–1.65) 0.536
   Female 1
Ethnicity
   Caucasian 0.91 (0.38–2.18) 0.826
   Other ethnicity 1
Previous colonoscopies, n (per colonoscopy) 0.37 (0.17–0.78) 0.009

c=0.685, Hosmer and Lemeshow goodness of fit test P=0.974

Table 4
Reported wait times for colonoscopy according to 
indication and setting

Wait time, 
weeks

Symptomatic Screening
Nonhospital 

(n=39)
Hospital 
(n=168)

Nonhospital 
(n=69)

Hospital 
(n=350)

<4 21 (54) 69 (41) 29 (42) 96 (27)
4–8 9 (23) 36 (21) 19 (28) 79 (23)
>8 9 (23) 63 (38) 21 (30) 175 (50)

Data presented as n (%). P=0.202 for the symptomatic group by Fisher’s exact 
test; P=0.008 for the screening group by Fisher’s exact test

Table 2
Recommended interval before next colonoscopy 
according to colonoscopy setting following a normal 
screening colonoscopy in patients with no family history 
of polyps or colorectal cancer
Interval, 
years

Setting, n (%)
Nonhospital (n=35) Hospital (n=160) 

<3 2 (6) 7 (4)
3–5 21 (60) 40 (25)
6–9 2 (6) 12 (8)
10 4 (11) 77 (48)
Unsure 6 (17) 24 (15)

P<0.0001 by Fisher’s exact test
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follow-up intervals between colonoscopies performed in hospital and 
nonhospital settings. The difference between settings with respect to 
follow-up interval was not explained by the data we collected regarding 
patient or clinical characteristics. Because colonoscopy is expensive 
and can be associated with serious complications (15), an excess num-
ber of colonoscopy procedures are undesirable for both the health care 
system and the patient.

In the present study, patients in nonhospital settings had shorter 
wait times for screening colonoscopy. However, the clinical advantage 
of providing shorter wait times for screening colonoscopies is question-
able. Meanwhile, some study participants perceived an obligation to 
pay a mandatory fee at nonhospital clinics. This perception of manda-
tory fees by the patient may represent a barrier to access to care. 
Therefore, nonhospital facilities should reinforce the optional nature 
of any fees that are being charged directly to patients for medically 
necessary services.

Although the majority of referrals to nonhospital settings were from 
family physicians, 10% of participants reported that they were referred 
from the hospital to the nonhospital setting by their specialist. Our study 
could not discern whether these self-referrals represented the use of the 
nonhospital setting as a ‘safety-valve’ for unacceptable wait times in the 
hospital or whether it reflected a potential conflict of interest (16).

An important limitation of the present study was the use of self-
reported data. However, a previous Canadian study (17) compared 
patient self-report and chart audit for CRC screening and found it 
to be generally accurate. It is not believed that the reliability of self-
report data would be systematically different due to the setting or the 
geographical location of colonoscopy.

In addition, we found very high rates of compliance with CRC 
screening. This may be due, in part, to response bias, but the rates 
are consistent with recent internal audits conducted for pay-for-
performance purposes. The high frequency of CRC screening with 
colonoscopy and the lower than expected use of out-of-hospital facili-
ties may, in part, be explained by the concurrent recruitment for a 
colonoscopy screening study being conducted at a public hospital asso-
ciated with our family practice unit. However, a greater than normal 
availability of colonoscopy services in hospitals would be most likely to 
bias our study results toward no difference in wait times (especially for 
symptomatic patients) and recommended follow-up intervals. This 
suggests that the differences in care received by patients in hospital 
and nonhospital settings may be greater than the results of our study 
indicate. Further research to investigate the reasons for this disparity is 
needed, and may provide the basis for strategies to ensure more con-
sistent delivery of colonoscopy services across settings and to improve 
the appropriateness of patient recall after colonoscopy in general.
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Table 5
Ordinal logistic regression analysis of patient 
characteristics and colonoscopy setting associated with 
patient-reported wait times for screening colonoscopy or 
for symptomatic colonoscopy

Shorter wait time for screening colonoscopy
OR (95% CI) P

Colonoscopy setting
   Nonhospital 2.11 (1.28–3.47) 0.004
   Hospital 1.00
Age, per 5-year increase 1.2 (1.02–1.43) 0.033
Sex
   Male 0.83 (0.53–1.29) 0.396
   Female 1.00
Ethnicity
   Caucasian 1.21 (0.73–2.02) 0.458
   Other ethnicity 1.00
Yearly household income, $ 
   ≥100,000 0.99 (0.67–1.47) 0.963
   <100,000 1.00

 
Shorter wait time for symptomatic colonoscopy

OR (95% CI) P
Colonoscopy setting
   Nonhospital 1.74 (0.88–3.43) 0.112
   Hospital 1.00
Age, per 5-year increase 1.03 (0.84–1.27) 0.770
Sex
   Male 1.38 (0.72–2.63) 0.335
   Female 1.00
Ethnicity
   Caucasian 0.99 (0.49–1.99) 0.973
   Other ethnicity 1.00
Yearly household income, $
   ≥100,000 0.69 (0.37–1.29) 0.245
   <100,000 1.00

For ‘screening’: c=0.591, score test for proportional odds assumption P=0.873. 
For ‘symptomatic’: c=0.562, score test for proportional odds assumption 
P=0.946

SuMMArY
Although an increasing number of patients are undergoing proced-
ures such as colonoscopy in nonhospital settings in Canada, the 
literature on this topic remains sparse and is limited mostly to 
research using administrative databases.

We used a large cross-sectional survey to examine the experi-
ences of patients undergoing screening colonoscopy procedures in 
hospital and nonhospital settings. Our key findings have the follow-
ing important implications for health care costs and patient safety: 
wait times were shorter at nonhospital clinics, but only for asymp-
tomatic patients; some patients at nonhospital clinics perceived 
that paying a fee was mandatory; and nonhospital clinics were far 
less likely to adhere to guidelines for low-risk patients regarding the 
recommended follow-up interval to the next colonoscopy.

The present study was the first to identify that nonhospital set-
tings are less likely to adhere to evidence-based guidelines for follow-up 
intervals. Unnecessary procedures carry direct costs to the system and 
elevated risk for patients.
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