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eTable 1. Mean observed number of imaging and carcinoembryonic antigen(CEA) 
tests by stage at primary diagnosis and facility-level surveillance intensity 
(N=8,529).*  
 

Mean (95% CI) observed 

number of tests  within 3 

years by tumor stage 

Imaging p-value Carcinoembryonic antigen p-value 

Lower 

intensity 

(O/E <1) 

Higher 

intensity 

(O/E ≥1) 

Lower 

intensity 

(O/E <1) 

Higher 

intensity 

(O/E ≥1) 

Stage I (n=2136) 0.93(0.85-1.00) 1.79(1.67-1.91) <.001 1.34(1.20-1.47) 2.2(2.02-2.38) <.001 

Stage II (n=2999) 1.54(1.46-1.62) 2.74(2.62-2.86) <.001 1.6(1.47-1.73) 4.29(4.08-4.49) <.001 

Stage III (n=3394) 2.17(2.08-2.26) 3.63(3.51-3.76) <.001 1.85(1.71-1.98) 5.67(4.44-5.90) <.001 

O/E: Observed/Expected ratio 
*T-Test for mean observed number of tests indicates significant differences between lower and higher intensity groups.  
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eTable 2. Recurrence detection, resection rates, and overall survival subgroup analyses 
by facility-level testing intensitya (N=8529). Rates represent Kaplan-Meier (KM) estimates. 
P-values were determined using log-rank test for KM estimates. 

 

Imaging, % (95% CI) 

P-

Value 

Difference 

(95%CI) 

Carcinoembryonic 

Antigen, % (95% CI) 

P Value 

Difference 

(95%CI) 

Higher 

intensity 

(n=4,341) 

Lower 

intensity 

(n=4,188) 

Higher 

intensity 

(n=4,393) 

Lower 

intensity 

(n=4,136) 

5-year KM Detected Recurrence Rates, by  Tumor Site 

  Colon  19.7 

(18.4-21.2) 

20.3 

(18.9-21.7) 

0.71 -0.53 

(-2.54-1.48) 

20.0 

(18.6-21.5) 

20.0 

(18.6-21.4) 

0.96 0.02 

(-1.99-2.03) 

  Rectum  24.5 

(21.8-27.6) 

24.1 

(21.4-27.0) 

0.85 0.45 

(-3.59-4.49) 

24.3 

(21.6-27.3) 

24.3 

(21.6-27.3) 

0.92 -0.04 

(-4.07-4.0) 

5-year KM Detected Recurrence Rates, by Tumor Stage 

  I 5.9 

(4.6-7.6) 

7.1 

(5.7-8.9) 

0.35 -1.20 

(-3.39-0.99) 

6.1 

(4.8-7.8) 

7.0 

(5.6-8.7) 

0.49 -0.85 

(-3.05-1.34) 

  II 17.0 

(15.1-19.1) 

18.3 

(16.4-20.4) 

0.35 -1.33 

(-4.19-1.53) 

18.0 

(16.1-20.2) 

17.3 

(15.4-19.3) 

0.76 0.78 

(-2.09-3.65) 

  III 33.3 

(31.0-35.7) 

32.7 

(30.4-35.1) 

0.64 0.64 

(-2.66-3.94) 

32.9 

(30.6-35.3) 

33.1 

(30.8-35.5) 

0.97 -0.18 

(-3.48-3.21) 

5-year KM Rates of Resection by Tumor Stage 

  I 1.70 

(1.0-2.8) 

1.74 

(1.1-2.8) 

0.68 -0.04 

(-1.21-1.12) 

1.40 

(0.8-2.4) 

2.02 

(1.3-3.1) 

0.16 -0.61 

(-1.77-0.55) 

  II 4.71 

(3.7-6.0) 

3.82 

(2.89-5.03) 

0.41 0.89 

(-0.69-2.47) 

4.50 

(3.5-5.8) 

4.03 

(3.1-5.2) 

0.84 0.48 

(-1.10-2.06) 

  III 8.85 

(7.4-10.6) 

7.52 

(6.2-9.1) 

0.27 1.33 

(-0.8-3.47) 

8.81 

(7.4-10.5) 

7.58 

(6.3-9.2) 

0.17 1.22 

(-0.91-3.36) 

5-year KM Overall Survival Rates, by Tumor Site 

   Colon 73.6 (72.0-

75.1) 

73.1 (71.6-

74.6) 

0.99 0.45 (-1.70-

2.59) 

74.0 (72.4-

75.5) 

72.7 (71.2-

74.2) 

0.18 1.26 (-0.88-

3.41) 

   Rectum 74.1 (71.1-

76.8) 

76.0 (73.1-

78.6) 

0.46 -1.91 (-5.87-

2.04) 

75.5 (72.6-

78.1) 

74.6 (71.7-

77.3) 

0.81 0.86 (-3.1-

4.81) 
a Facilities were categorized into higher intensity (HI; observed/expected (O/E) ≥ 1) or lower intensity (LI; O/E < 1) categories, where 
patients were being assigned a surveillance intensity group (HI vs. LI) based on the facility at which they received care. 
bHazard ratio (HR) is adjusted based on the following patient and clinical characteristics: patient age, sex ,race, comorbidity, 
socioeconomic status (insurance, income, and education status, population density), tumor site, tumor sequence number, stage, 
size, histology, grade, lymph nodes assessed, year of diagnosis, lymphovascular invasion(LVI), perineural invasion(PNI), surgical 
margin, chemotherapy and radiation therapy, facility type, location and distance traveled for care (miles).  
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eFigure 1. Bland-Altman Plot to assess facility-level agreement of intensity 
measured by observed/expected (O/E) ratio between imaging and 
carcinoembryonic antigen (CEA) among 1175 facilities.  
 

 

The differences in observed/expected (O/E) ratio were plotted against its corresponding means. The limits of agreement were 
defined as the mean difference (red solid line) ± 1.96 standard deviation of the differences (red dashed line). The plot indicates that 
the two intensity measurements were considered to be in agreement, with a mean difference of 0.102 (95% limits of agreement -
0.861, 1.065) and 5.87% (69/1175) of the facility outside the limits of agreement. There exist 5 facilities with both mean and 
difference equal to 0 (x=0, y=0). 
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