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Abstract
BACKGROUND
Screening provides earlier colorectal cancer (CRC) detection and improves outcomes. It remains poorly understood if these benefits are realized with screening guidelines in remote northern populations of Canada where CRC rates are nearly twice the national average and access to colonoscopy is limited.

AIM
To evaluate the participation and impact of CRC screening guidelines in a remote northern population.

METHODS
This retrospective cohort study included residents of the Northwest Territories, a northern region of Canada, age 50-74 who underwent CRC screening by a fecal immunohistochemical test (FIT) between January 1, 2014 to March 30, 2019. To assess impact, individuals with a screen-detected CRC were compared to clinically-detected CRC cases for stage and location of CRC between 2014-2016. To assess participation, we conducted subgroup analyses of FIT positive individuals exploring the relationships between signs and symptoms of CRC at the time of screening, wait-times for colonoscopy, and screening outcomes. Two sample Welch t-test was used for normally distributed continuous variables, Mann-Whitney-Wilcoxon Tests for data without normal distribution, and Chi-square goodness of fit test for categorical variables. A P value of < 0.05 was considered to be statistically significant.

RESULTS
6817 fecal tests were completed, meaning an annual average screening rate of 25.04%, 843 (12.37%) were positive, 629 individuals underwent a follow-up colonoscopy, of which, 24.48% had advanced neoplasia (AN), 5.41% had CRC. There were no significant differences in stage, pathology, or location between screen-detected cancers and clinically-detected cancers. In assessing participation and screening outcomes, we observed 49.51% of individuals referred for colonoscopy after FIT were ineligible for CRC screening, most often due to signs and symptoms of CRC. Individuals were more likely to have AN if they had signs and symptoms of cancer at the time of screening, waited over 180 d for colonoscopy, or were indigenous [respectively, estimated RR 1.18 95%CI of RR (0.89-1.59)]; RR 1.523 (CI: 1.035, 2.240); RR 1.722 (CI: 1.165, 2.547)].

CONCLUSION
Screening did not facilitate early cancer detection but facilitated higher than anticipated AN detection. Signs and symptoms of CRC at screening, and long colonoscopy wait-times appear contributory.
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Core Tip: This 5-year retrospective cohort study evaluates the participation and impact of colorectal cancer (CRC) screening guidelines in a northern region of Canada. We evaluated CRC screening results of 6817 participants January, 2014 to March, 2019. We compared the stage and location of screen-detected CRC to clinically-detected CRC cases in 2014-2016. We observed no difference in screen-detected CRC vs clinically detected cases. During the 5-year observation period, we observed a higher incidence of advance neoplasia than anticipated, especially among patients presenting with signs and symptoms of cancer at the time of screening, who experienced long colonoscopy wait-times, and/or who identified as indigenous.

INTRODUCTION
The benefits of colorectal cancer (CRC) screening have been well established in multiple prospective studies, including earlier detection, removal of pre-cancerous lesions, and reduction in CRC-associated mortality [RR 0.84, 95%CI: (0.78, 0.90)][1,2]. While guidelines for CRC screening have been widely adopted, the extent to which the desired benefits of screening have been realized among remote northern populations remains poorly understood[3]. Remote northern populations experience multiple geographic and systemic barriers to health care which may impact CRC screening guideline implementation and adherence[4,5]. This is particularly important for indigenous populations who represent a high proportion of northern residents and are known to experience important sociocultural barriers to healthcare[6]. Significant disparities in CRC outcomes have been observed among remote and indigenous residents[6-9]. Therefore, it is imperative to evaluate if the benefits of CRC screening are realized in these regions.
The Northwest Territories (NWT) is a northern region of Canada with 44900 residents living in remote and isolated communities dispersed across 1.1 million km2, of which, 50.7% of residents identify as indigenous. The population of the NWT has been shown to have a higher age-standardized incidence rate of CRC and a higher incidence of CRC-associated mortality than other areas of Canada; however, the reasons for these trends have not been explored[10]. Nonetheless, screening guidelines have been established since 2009 and recommend that average risk individuals age of 50-74 years undergo fecal immunochemical testing (FIT) every 1-2 years[11-13]. If the FIT is positive, the patient should receive a colonoscopy within 60 d. Higher risk individuals are advised to undergo regular screening colonoscopy (i.e., those with a family history of CRC, relevant genetic syndrome, or inflammatory bowel disease). Semi-structured interviews with clinicians in the NWT indicate that implementation of these guidelines has been challenging particularly with regards to recruiting of participants, determining their eligibility for FIT, and arranging timely colonoscopy access for residents[4]. This study aims to understand the impact of screening guidelines in this remote population with a high incidence of CRC by assessing the participation and outcomes of CRC screening.

MATERIALS AND METHODS
This study was approved by the Aurora College Research Ethics Committee, protocol No. 20190404.
A population-based, retrospective cohort study was conducted of individuals who underwent CRC screening by FIT in the NWT between January 1, 2014 to March 30, 2019. Individuals were identified in the prospectively collected Public Health Registries, the most reliable form of capturing FIT participation in the NWT. We included all individuals who, at the time of testing, were between the ages of 50-74 and had a valid NWT health card. Of those included, we collected their demographic details including community of residence and indigenous status (based on health card data).
Individuals with a positive FIT result were included in further analysis of FIT follow-up, excluding individuals without accessible health records, or who moved out of territory during the observation period. FIT-eligibility and colonoscopy results was derived from the patient’s chart using manual chart review and patient identifiers (name and health card number). FIT-eligibility was defined as per the NWT screening guidelines: Individuals age 50-74 who are average risk and asymptomatic. This definition excluded individuals with signs and symptoms concerning for CRC (rectal bleeding, melena, anemia, abdominal pain, change in bowel habits, and/or unexplained weight loss), candidates for high risk screening, and/or indications for surveillance colonoscopy[14].
For colonoscopy results, participants were classified by the highest-risk pathology identified (Table 1). Clinically-detected cases of CRC were identified using the most recent data available in the NWT Cancer Registry (only available prior to 2017). Individuals who were between the ages of 50-75 years at the time of diagnosis and were diagnosed between January 1, 2014 to December 31, 2016 were included. We collected data regarding the patient demographics, cancer pathology, stage, and location.

Statistical analysis
The screening participation rate was calculated using the Canadian Partnership Against Cancer definitions and the estimated cohort of screen eligible individuals age 50-75 from the NWT Bureau of Statistics[15,16]. To assess CRC screening impact, we compared screen-detected cases of CRC to clinically-detected cases. To assess CRC participation, we conducted a subgroup analysis of FIT positive individuals comparing individual with signs and symptoms of CRC to FIT eligible individuals. Statistical analyses were conducted using Microsoft Excel (16.16.19) and RStudio (1.1463). The following tests were used to complete the statistical analyses found in this paper: Two sample Welch t-tests for normally distributed continuous variables, Mann-Whitney-Wilcoxon Tests for data without a normal distribution, Chi-Square Goodness of Fit Tests for categorical variables, and Fisher’s Exact Tests for scenarios where categorical variables did not meet the requisite criteria for Chi-Square testing (i.e., observed frequencies less than 5). Relative risks were calculated using the “epitools” package in R-Studio, which uses the Wald unconditional maximum likelihood estimation and has the option of a small sample adjustment (where appropriate); age, gender and other potentially confounding factors and/or comorbidities were not considered in the calculation of relative risk. A P value of < 0.05 was considered to be statistically significant; all confidence intervals are reported at a 95 percent confidence interval.

RESULTS
Between 2014-2019, 6817 FITs were completed by individuals between the age of 50-74 years, translating to an estimated biannual screening rate of 25.04% on average, 843 (12.37%) FITs were positive after 56 were excluded due to incomplete records or moving out of territory (Figure 1). We compared included and excluded individuals and observed a higher number of excluded individuals identified as Inuit (18 vs expected 5.17), and/or were from the Beaufort Delta region (22 vs expected 7.41). Fewer excluded patients were from Yellowknife (11 vs expected 27.26) (Supplementary Table 1). There was no significant difference in mean age or sex of individuals of included and excluded individuals.
When comparing cases of screen-detected cancer to clinically-detected cancer in 2014-2016 (Table 2), we observed no differences in age, sex, or indigenous status of individuals. In comparing the histology, location, and stage, we did not observe any statistically significant differences between the screen-detected and the clinically-detected cancers (Table 2).
Of the 843 FIT positive individuals who were FIT positive between 2014-2019, 629 (74.61%) underwent a colonoscopy after waiting a median of 133.00 d (IQR 166.5; SD 236.40; mean 207.20). On colonoscopy exam, 380 (60.41%) were found to have adenomas, of which, 120 were AA(s) (Figure 2). Thirty-four individuals were found to have a cancer. This translated to a positive predictive value (PPV) for FIT of 24.48% for AN.
At the time of referral for colonoscopy, 802 individuals were referred for a colonoscopy, of which, 398 (49.62%) met at least one exclusion criteria for FIT screening (Supplementary Figure 1). Among these individuals, we identified 288 (35.91%) with signs or symptoms concerning for CRC. In our first subgroup analysis, we compared symptomatic individuals to FIT eligible individuals, and observed symptomatic individuals were, on average, older than FIT eligible individuals at the time of FIT [61.18 vs 60.15 years, P = 0.047; 95%CI of difference (0.01, 2.06)] (Table 3). Indigenous patients were 49.04% more likely to have symptoms at the time of referral than non-indigenous patients [95%CI of RR: (1.248, 1.780)]. When comparing by the region of residence, we observed that the region of residence was not independent of FIT eligibility (P < 0.01): More patients than expected were referred from Fort Smith with symptoms, and fewer patients than expected from Yellowknife, but neither observation was statistically significant (Table 3 and Supplementary Figure 2). Similar proportions of individuals underwent a colonoscopy however, patients who were symptomatic waited, on average, significantly longer than patients who were asymptomatic [199.5 vs 149.0 d, P < 0.05; 95%CI of difference: (5.07, 41.92)]. Symptomatic individuals were at least 22.8% more likely to have cancer identified on colonoscopy than screen eligible individuals [95%CI of RR: (1.228, 4.754)] (Figure 3).
When looking at the outcomes of FIT eligible individuals alone who underwent a colonoscopy, 229 of 333 had adenomas, of which, 130 were higher risk adenomas (HRAs). We identified 13 FIT eligible individuals who were diagnosed with CRC, the majority of which were early stage (I or II, 63.1%). The PPV for FIT among asymptomatic eligible individuals was 42.9% for HRA and advanced neoplasia (AN) combined, 23.4% for AN and 3.9% for cancer. We conducted a second subgroup analysis to look at only FIT eligible individuals comparing those with AN to those without. We observed no significant difference in sex (P = 0.30), or age (59.69 years with AN vs 59.96 years without; P = 0.746). However, we did observe that indigenous patients experienced an estimated 49.2% higher relative risk of AN compared to non-indigenous patients [95%CI of RR (adjusted for small sample): (1.0145, 2.194)] (Figure 4). We also observed that those with AN, on average, experienced a longer wait-time for colonoscopy than those without AN [194.54 vs 148.09 d; 95%CI of difference: (20.04, 72.85), P = 0.0007]. We found that that the relative risk of having an AN for FIT eligible patients who wait more than 180 d is estimated to be 68.21% more than those who wait less than 180 d [95%CI (adjusted for small sample size): (1.138, 2.487)]. The availability of colonoscopy services within the patients’ community of residence was not associated with a diagnosis of AN.

DISCUSSION
Disparities in CRC incidence and outcomes exist between populations and could be reduced through CRC screening[17]. In this retrospective cohort study of CRC screening in a remote northern population, known to experience significant disparities in CRC, FIT-based CRC screening did not facilitate earlier CRC detection. This may be due to the limited participation of only 25% of eligible individuals, and frequent participation of ineligible individuals (49.6% of FIT positive individuals who underwent colonoscopy)[18]. Nonetheless, CRC screening appears to have facilitated effective adenoma detection, a majority of which would be amenable to removal at index colonoscopy and therefore, may reduce the risk of CRC in the long-term[19]. The positivity rate and PPV of FIT were higher than observed in a recent prospective trial by Liles et al[20] which employed the same brand and FIT threshold for 2761 individuals undergoing screening and observed a FIT positivity rate of 8.1%, and PPV for HRA or cancer of 21.9%-24.8% (in contrast to this study we observed a positivity rate of 12.3% and PPV of 43.8%). In reviewing CRC screening participation and outcomes, we observed three factors which appear to contribute to the relatively high rate of AN in this population which warrant further discussion: (1) Individuals with signs and symptoms of CRC frequently participated in screening, (2) Patients experienced long wait-times for colonoscopy, and (3) Indigenous individuals experienced a higher burden of CRC than non-indigenous.
Over 1 in 3 FIT positive individuals had signs or symptoms of CRC at the time of screening, despite the recommendations for their exclusion from screening. Several studies have similarly evaluated the symptoms of FIT positive individuals and observed even higher rates among participants of 47%-78%[21-23]. This may have important implications for CRC screening positivity and definition of “asymptomatic” screen-detected cancer[24]. We observed higher rates of CRC among individuals with reported signs or symptoms than FIT eligible individuals. However, the predictive value of red flag symptoms for colorectal pathology has been found to be variable[21-23]. De Klerk et al[23] (2018) reviewed 527 FIT positive patients and the 41% of individuals who had symptoms had a higher odds of CRC but the results were not statistically significant (OR 1.64 CI 0.86-3.13). In their analysis by individual symptoms, only a change in bowel habits or blood in the stool were associated with CRC detection at colonoscopy (OR 2.86, CI 1.23-6.62 and OR 8.65, CI 2.35-32.0). Previous systematic reviews summarizing the predictive value of red flag signs and symptoms, independent of FIT, have found rectal bleeding has diagnostic value, but other signs and symptoms only provide modest diagnostic value[25,26]. At present, guidelines clearly recommend against FIT screening of symptomatic individuals. The observed frequent use of FIT by symptomatic patients, may be partially attributed to the long wait-times for colonoscopy in the NWT. Previous interviews with clinicians in the NWT suggest that clinicians use FIT as a mechanism to accelerate a patient’s access to colonoscopy[4]. This strategy does not appear to be effective, patients in this study with symptoms waited significantly longer for colonoscopy than FIT eligible individuals (P = 0.036)[13]. Further research is needed to discern the reasons individuals with red flag symptoms to undergo screening and the impact of their participation on the diagnostic yield of FIT in order to guide screening and endoscopy protocols.
Patients in this study experienced long wait-times for colonoscopy following a positive FIT. Longer wait-times were associated with more advanced pathology at colonoscopy. National screening quality guidelines in Canada recommend a follow-up colonoscopy be completed within 60 d of a positive FIT and define a follow-up colonoscopy as one completed within 180 d of FIT[16]. In this study, only 23.87% of FIT eligible individuals met the benchmark of 60 d. Individuals who waited more than 180 d were 68.21% more likely to have AN than those waited ≤ 180 d. Other studies have similarly observed wait-times for colonoscopy after fecal screening test to be associated with more advanced pathology at colonoscopy[27,28]. Corley et al[27] found wait-times of 10-12 mo associated with a higher odds of CRC [OR 1.49 (95%CI 1.05-2.08)]. Flugelman et al[28] identified a significant relationship between increasing wait-time interval and stage of disease at presentation, as well as an association between wait-times more than 12 mo and a higher risk of CRC mortality [adjusted hazard ratio 1.53 (1.13-2.12)]. Colonoscopy wait-times could be contributing the overall CRC disparities experienced by this population and these findings reinforce the expert recommendations for prompt colonoscopy follow-up after FIT to enhance the quality of screening, and potentially, detect AN earlier. The underlying cause for long colonoscopy wait-times cannot be fully elucidated by this study but is likely multifactorial as demonstrated in our recent analysis of colonoscopy cancellations in this region[29]. Increasing colonoscopy access in this remote region is complex but could provide substantial benefit to patients.
Finally, we observed significantly higher rates of AN and cancer among indigenous individuals compared to non-indigenous. Indigenous Canadians have been found to experience important barriers to accessing cancer care and disparities in cancer outcomes in Canada[30-32]. This study provides an important contribution by reporting CRC rates among indigenous residents in northern Canada. A study of Alaskan indigenous populations observed that they experienced a higher CRC incidence than other ethnic groups in the United States. Boardman et al[33] assessed this further by comparing the tumour genetics among Alaskans but found no significant differences, and concluded that the cause of the higher incidence of CRC is likely multifactorial and attributable to recent diet changes, namely higher intake in fat, refined carbohydrates. Cancer is increasingly a public health concern among northern indigenous populations and our study is the first demonstrate this in CRC screening results[34]. The higher incidence of malignancy we observed advocates for further research and a potentially a re-evaluation of the current screening protocol for this cohort. Individuals with a first degree relative with a history of CRC have a 1.9-4.4 relative risk of CRC compared to average risk individual and are recommended to undergo colonoscopy screening every 5-10 years in Canada[35]. As such, indigenous individuals may benefit from enhanced screening to optimize CRC detection and control. This would require further analysis of the risks and benefits in discussion with indigenous healthcare leaders in the NWT.

Limitations
The generalizability of our results is limited to the retrospective data collected in the health records and small sample size. Cancer registry data for clinically detected CRC was only available prior to 2018 which limited the timeframe of comparing screen-detected and clinically detected CRC. FIT eligibility was derived from clinicians notes and therefore dependent on the consistency of provider documentation. We excluded 51 individuals due to inaccessible records, a higher than anticipated proportion of these individuals were from Beaufort Delta region and/or were Inuit. This is not surprising given that accessing paper records in this region was challenging. The included Inuit and Beaufort Delta residents did not experience any significant difference in colonoscopy outcomes than the remainder of the cohort. Finally, the population of the NWT is small, and factors not captured in this study such as patient comorbidities, and substance use may confound patients’ cancer risk.

CONCLUSION
In this study of a northern remote population, FIT-based CRC screening did not appear to prevent CRC or provide earlier detection but did result in more frequent positive pathology results than anticipated for average risk screening. Individuals were more likely to have CRC at the time of screening if they experienced long wait-times for colonoscopy, had clinical signs and symptoms of CRC, and/or were indigenous. Increasing access to colonoscopy, and effective triaging of FIT eligible individuals could enhance CRC screening effectiveness. Further research is needed to understand how to increase colonoscopy access in this remote region, and to discern if colonoscopy screening should be adopted among indigenous populations given their relative risk of CRC.

ARTICLE HIGHLIGHTS
Research background
Screening provides earlier colorectal cancer (CRC) detection and improves outcomes. However, it remains poorly understood if these benefits are realized with screening guidelines in remote northern populations where access to colonoscopy is limited. This study provides a critical contribution to this knowledge gap by providing an overview of the participation in, and impact of, CRC screening guidelines in a remote northern region of Canada that experiences higher rates of CRC: The Northwest Territories (NWT).

Research motivation
Previous studies suggest that remote and indigenous populations may experience significant geographic and systemic barriers to accessing CRC screening as well as a higher rate of CRC than other populations. To optimize CRC screening, a better understanding of current participation and screening outcomes in northern populations is critical.

Research objectives
This study aimed to evaluate the participation and outcomes of CRC screening in a remote northern population. In particular, we sought to understand the effectiveness of screening in the NWT and identify factors which may contribute to the likelihood of advanced neoplasia being detected among participants. Realizing these objectives will help inform future CRC screening in the NWT and our understanding of CRC screening access and effectiveness for northern populations.

Research methods
A population-based, retrospective cohort study was conducted of individuals who underwent CRC screening in the NWT in the last 5 years. This is the first study to review the results of CRC screening in a remote northern population.

Research results
Screen-detected cancer cases were not detected earlier than clinically-detected cases which suggests screening was not particularly effective and warrants further research. Potentially contributing to this trend were the findings that individuals experienced a higher incidence of CRC if they had signs and symptoms of CRC at screening, experienced long colonoscopy wait-times, or were indigenous. Further research is needed to further characterize the risk of CRC among indigenous individuals and inform strategies to improve colonoscopy access in the NWT.

Research conclusions
These findings suggest that critical gaps in colonoscopy access, triaging of eligible individuals, and knowledge of CRC risk among indigenous individuals may be impairing the CRC screening effectiveness for this remote northern population. This highlights the importance of pragmatic evaluation of CRC screening in remote and indigenous populations.

Research perspectives
Further research is needed to inform colonoscopy access for remote populations and to optimize screening for indigenous populations. Research in other northern regions is crucial to inform the generalizability of our findings.
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Figure Legends
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Figure 1 Inclusion of individuals in study analyses. FIT: Fecal immunohistochemical test; CRC: Colorectal cancer; AN: Advanced neoplasia.
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Figure 2 Colonoscopy findings after fecal immunohistochemical test positive result.
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Figure 3 Relative risk of diagnosis for symptomatic patients vs eligible patients with 95%CI. LRA: Low-risk adenoma; HRA: High-risk adenoma; AA: Advanced adenoma; AN: Advanced neoplasia.
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Figure 4 Relative risk of diagnosis for fecal immunohistochemical test eligible indigenous vs fecal immunohistochemical test eligible non-indigenous. LRA: Low-risk adenoma; HRA: High-risk adenoma; AA: Advanced adenoma; AN: Advanced neoplasia.

Table 1 Adenoma and colorectal cancer classification
	Classification
	Description

	LRA
	One to three tubular adenomas or sessile serrated adenomas that are each < 10 mm diameter

	HRA
	Three or more tubular adenomas or an AA described as having at least one of the following features: Size > 10 mm diameter, villous or tubulovillous histology, and/or high-grade dysplasia

	AN
	Either an AA or cancer

	CRC
	Cancer identified including early stage (I and II), and late stage (III and IV)


These definitions are in keeping with the United States Multi-Society Task Force colorectal cancer guidelines for colonoscopy surveillance after screening and polypectomy[36,37]. LRA: Low risk adenoma; HRA: High risk adenoma; AN: Advanced neoplasia; CRC: Colorectal cancer; AA: Advanced adenoma.

Table 2 Screen detected vs clinically detected cancer, 2014-2016
	Baseline characteristics
	Screen detected (n = 19)
	Clinically detected (n = 34)
	P value

	Age, mean years (SD)
	63.2 (7.47)
	59.1 (7.27)
	0.061

	Sex, female (%; Std. Res)
	6 (31.58; -0.56)
	15 (68.42; 0.45)
	0.37

	Indigenous (%; Std. Res)
	11 (33.33; -0.24)
	22 (66.66; 0.18)
	0.62

	Region of residence (%; Std. Res)
	
	
	0.892

	Beaufort Delta
	< 5 (21.05; -0.31)
	9 (26.47; 0.23)
	

	Dehcho
	N/A
	N/A
	

	Fort Smith
	< 5 (5.26; -0.59)
	< 5 (11.76; 0.44)
	

	Hay River
	< 5 (15.79; 0.31)
	< 5 (11.76; -0.23)
	

	Sahtu
	< 5 (0; -0.85)
	< 5 (5.88; 0.63)
	

	Tilcho
	< 5 (10.53; 0.16)
	< 5 (8.82; -0.12)
	

	Yellowknife
	9 (47.37; 0.54)
	12 (35.29; -0.40)
	

	Histology type, n (%; Std. Res)
	
	
	0.132

	Adenocarcinoma
	18 (94.74; 0.37)
	28 (82.35; -0.28)
	

	Carcinoid
	< 5 (5.26; 1.07)
	< 5 (0; -0.80)
	

	Mucinous
	< 5 (0; -0.85)
	< 5 (5.88; 0.63)
	

	Other
	< 5 (0; -1.20)
	< 5 (11.76; 0.90)
	

	Location, n (%; Std. Res)
	
	
	0.252

	Proximal
	< 5 (10.53; -1.23)
	11 (32.35; 0.92)
	

	Distal
	17 (89.47; 0.70)
	23 (67.65; -0.53)
	

	Stage, n (%; Std. Res)
	
	
	0.18

	Early
	12 (63.16; 0.75)
	15 (44.12; -0.56)
	

	Late
	7 (36.83; -0.76)
	19 (55.88; 0.57)
	


1Mann-Whitney-Wilcoxon Test.
2Fisher’s Exact Test for Count Data. Std. Res: Standardized residual. N/A: Not applicable. 

Table 3 Demographics and outcomes of screen eligible vs symptomatic individuals
	Baseline characteristics
	FIT eligible (n = 390)
	Symptomatic (n = 288)
	P value

	Age, mean years (SD)
	60.15 (6.55)
	61.18 (6.82)
	0.04741

	Sex, female, n (%; Std. Res)
	157 (40.26; -0.52)
	127 (44.10; 0.58)
	0.316

	Indigenous, n (%; Std. Res)
	152 (38.97; -2.15)
	162 (56.25; 2.49)
	0.000008

	Region of residence, n (%; Std. Res)
	
	
	0.0092

	Beaufort Delta
	42 (10.77; -0.26)
	34 (11.81; 0.30)
	

	Dehcho
	17 (4.36; -0.58)
	17 (5.90; 0.67)
	

	Fort Smith
	26 (6.67; -1.62)
	36 (12.50; 1.88)
	

	Hay River
	39 (10.00; -0.80)
	38 (13.19; 0.93)
	

	Sahtu
	21 (5.38; 0.06)
	15 (5.21; -0.08)
	

	Tilcho
	18 (4.62; -0.94)
	21 (7.29; 1.09)
	

	Yellowknife
	227 (58.20; 1.64)
	127 (44.10; -1.91)
	

	Size of health centre, n (%; Std. Res)
	
	
	0.0002

	Yellowknife
	219 (56.15; 1.94)
	115(39.93; -2.26)
	

	Regional
	
	
	

	Fort Smith
	26 (6.67; -1.62)
	36 (12.50; 1.88)
	

	Hay River
	36 (9.23; -0.84)
	36 (12.50; 0.98)
	

	Inuvik
	21(5.38; 0.60)
	11(3.82; -0.70)
	

	Small community
	88 (22.56; -1.42)
	90 (31.25; 1.66)
	

	Colonoscopy, n (%)
	333 (85.38)
	212 (74.65)
	0.29

	Completed, n (%; Std. Res)
	318 (95.50; 0.15)
	198 (93.40; -0.19)
	

	Incomplete, n (%; Std. Res)
	15 (4.50; -0.65)
	14 (6.60; 0.81)
	

	FIT to colonoscopy, d
	
	
	

	Mean
	159.9
	183.4
	0.011

	Median
	149.0
	199.5
	0.02

	< 60 d, n (%; Std. Res)
	79 (23.87; 0.88)
	38 (18.10; -1.10)
	

	60-180 d, n (%; Std. Res)
	111 (33.53; 0.69)
	59 (28.10; -0.86)
	0.04

	> 180 d, n (%; Std. Res)
	141 (42.60; -1.16)
	113 (53.80; 1.45)
	0.011

	Findings, n (%; Std. Res)
	
	
	

	Low risk adenoma
	99 (29.73; 1.17)
	45 (21.23; -1.47)
	0.03

	High risk adenoma
	130 (39.03; 1.41)
	58 (27.36; -1.77)
	0.005

	Advanced adenoma
	65 (19.52; 0.18)
	39 (18.40; -0.23)
	0.75

	Cancer
	13 (3.90; -1.60)
	20 (9.43; 2.00)
	0.008

	Advanced neoplasia
	78 (23.42; -0.62)
	59 (27.83; 0.78)
	0.25


1Welch two sample t-test.
2Not specific to region. Std. Res: Standardized residual; SD: Standard deviation; FIT: Fecal immunohistochemical test.
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