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Purpose: The purpose of this study is to explore defecation functions related quality of life (QoL) according to the location of cancer
in colorectal cancer survivors. Methods: A total of 120 colorectal cancer survivors (67 colon vs. 53 rectum, mean age: 55.3+10.3
years, 46.7% male) who completed treatment were recruited from a tertiary hospital. QoL and defecation function related QoL were
surveyed using the European Organization for Research and Treatment of Cancer (EORTC QLQ-C30) and EORTC QLQ- colorec-
tal cancer specific core (CR29) questionnaire. Physical activity (PA) levels of participants were surveyed using a global PA question-
naire. Results: There was no statistical difference in general QoL according to the location of cancer, but significant differences were
observed in defecation function related QoL. When cancer location is closer to the anus, survivors experience more defecation dys-
function, negatively associated with QoL (Hemicolectomy: 67.71+14.07, anterior resection: 92.22+15.18, lower anterior resection:
151.85+17.20, and ultra-low anterior resection: 263.73+42.69). Conclusion: When location of cancer is closer to the anus, colorectal
survivors experience significantly more defecation dysfunction and poorer QoL. Strategies to reduce defecation dysfunction accord-
ing to the location of cancer among colorectal cancer patients should be developed.
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Table 1. General Characteristics of Colorectal Cancer Survivors (N=120)
All (n=120) Colon (n=67) Rectum (n=53)
Factors n (%) or M + n (%) or M + n (%) orM + ort P
SD SD SD
Gender Male 56 (46.7) 23 (34.3) 33 (62.3) 9.28 .003
Female 64 (53.3) 44 (65.7) 20 (37.7)
Age (year) 55.30 £ 10.30 54.70 + 10.40 56.00 £+ 10.30 -0.69 .804
Weight (kg) 66.40 £ 12.40 67.40 + 12.80  65.20 + 11.90 0.96 519
BMI (kg/m?) 26.60 +£ 11.02 26.98 £ 10.17 26.13 = 12.09 0.42 .809
Waist circumference (cm) 81.70+17.31 8217 £1855 81.12+ 15.75 0.33 .240
RHR (bpm) 7213 £ 9.67 71.78 £ 8.87 72.60 + 10.69 -0.46 243
Marriage status Yes 108 (91.5) 61 (91.0) 47 (88.7) 0.46 .830
No 10 (8.3) 6 (9.0) 4(7.5)
No response 2(0.2) 0 (0.0 2(3.8)
Education (University) Yes 53 (44.2) 31 (46.3) 22 (41.5) 0.12 .735
No 65 (54.2) 53 (63.7) 29 (64.7)
No response (1.6) 0 (0.0) 2 (3.8
Current Smoking Yes 6.7) 4 (6.0) 4(7.5) 0.12 .504*
No (938.9) 63 (94.0) 49 (92.5)
Current drinking Yes (23.3) 15 (22.4) 13 (24.5) 0.08 783
No (76.7) 52 (77.6) 40 (75.5)
Timing of chemotherapy No Chemotherapy 68 (56.7) 44 (85.7) 24 (45.3) 2422  <.001
Only Neoadjuvant 3(2.5) 0(0.0 3(0.06)
Only Adjuvant therapy 30 (25.0) 21 (31.3) 9(17.0)
Perioperative chemotherapy (15.8) 2 (3.0 17 (32.0)
Chemo-radiation 19 (15.8) 0(0.0) 19 (36.0) 28.54  <.001
No Chemo-radiation (84.2) 67 (100.0) 34 (64.0)
Types of Surgery Open (8.3 0 (0.0 4(7.6) 50.56  <.001
Laparoscopic 89 (74.2) 67 (100.0) 22 (41.5)
Robotic 25 (20.8) 0(0.0) 25 (47.2)
TEMS 2(1.7) 0(0.0) 2(3.8)
Method of operation R/LH (23.3) 28 (41.8) 0(0.0) 80.57 <.001
(h=118) Anterior resection (35.8) 37 (55.2) 6(11.3)
LAR (23.9) 2 (3.0) 26 (49.1)
uLAR 17 (14.2) 0(0.0) 17 (32.1)
Abdominoperineal resection 2(1.7) 0 (0.0 2(3.8)

AR= Anterior resection; BMI= Body mass index; LAR= Low anterior resection; M= Mean; RHR= Resting heart rate; R/LH= Right/left hemicolectomy; SD= Standard devi-
ation; TEMS= Transanal endoscopic microsurgery; uLAR= Ultra-low anterior resection; *Fisher's exact.
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Table 2. Quality of Life among Colorectal Cancer Survivors (Colon vs. Rectum, CR29) (N=120)
Colon (n=67) Rectum (n=53)
Variables torF p
M £ SD M £ SD

Functional scales
Body image 75.08 + 22.65 69.39 + 29.71 1.46 252
Anxiety 54.04 + 29.68 59.12 + 28.22 0.48 .342
Weight 60.10 £ 33.19 66.04 + 30.31 0.26 311

Symptom scales
Urinary frequency 25.37 £ 25.35 22.33 £ 23.33 0.25 .500
Blood and mucus in stool 4.98 + 10.47 7.23 £ 15.51 0.64 .366
Stool frequency 16.67 £ 20.20 4119 £ 26.27 30.88 <.001
Urinary incontinence 9.45 £ 19.94 9.43 £ 22.05 0.46 .996
Dysuria 1.99 £ 7.96 3.77 £ 10.66 0.64 .313
Abdominal pain 16.42 £ 23.48 15.72 £ 2411 0.18 .874
Buttock pain 9.45 + 21.56 23.27 £ 29.66 8.56 .005
Bloating 25.37 £ 27.88 33.33 £ 26.95 4.32 116
Dry mouth 19.40 £ 21.04 21.38 + 23.66 0.75 .634
Hair loss 9.95 + 23.22 9.43 + 18.92 0.00 .893
Taste 597 £14.12 3.77 £ 12.51 0.27 .369
Flatulence 17.95 + 27.05 33.96 + 32.35 12.62 .005
Fecal incontinence 5.64 £ 12.60 27.67 £ 26.74 30.34 <.001
Sore skin 8.72 £ 16.95 29.56 + 34.38 14.95 <.001
Embarrassment 15.90 £ 26.42 34.59 + 30.64 14.27 <.001

M= mean; SD= standard deviation. Bowel-related scores (European Organization for Research and Treatment of Cancer colorectal cancer specific core 29 ques-
tionnaire, EORTC-CR29) for colorectal cancer survivors by dividing them into colon cancer survivors and rectal cancer survivors.

Table 3. CR29 Score According to Location of Resection (N=116)
All (n=116) R/LH (n=28) AR (n=43) LAR (n=28) ULAR (n=17)
Variables torF p
M+ SD M £ SD M £ SD M £ SD M £ SD
Functional scales

Body Image 7313 £26.09 7759+ 19.85 76.01 £24.19 7243 +24.72 59.48 +37.46 2.11 104
Anxiety 56.81 +£28.82 5558 +25.66 54.55+32.22 70.37 £21.35 43.14+28.30 3.40 .020
Weight 62.90 £ 31.93 55.81 £ 33.97 65.91 £32.54 6543 +2529 62.75+37.05 0.67 574

Symptom scales
Urinary frequency 23.71 £24.49 2024 +17.78 26.52 +£28.60 26.54 +27.45 17.65+ 16.11 0.49 .692
Blood and mucusin stool 6.03+13.08 476 £10.98 4.92 + 9.90 556 +10.34 11.76 £ 23.40 1.05 374
Stool frequency 28.30 £25.93 13.69 = 19.27 21.21 £21.97 41.36 £22.35 50.00 +£28.26 11.91 <.001
Urinary incontinence 920 +£20.89 4.76+11.88 12.88+2298 8.64+21.86 7.84+2508 0.75 527
Dysuria 2.87 £ 9.40 0.00 £ 0.00 3.08 + 9.69 7.41+£1412 0.00 £ 0.00 3.562 .018
Abdominal pain 16.09 £ 23.87 11.90 + 18.62 20.45 +28.04 14.81 +£23.27 13.73 + 20.61 1.36 .258
Buttock pain 15652 + 2653 5.95+20.39 11.36+21.50 11.11+16.01 49.02+ 3559 1526 <.001
Bloating 28.74 £27.42 17.86 £23.10 28.03 £29.59 35.80 +26.03 37.25+26.04 4.49 .005
Dry mouth 19.83 £21.97 1548 £ 19.21 20.45+21.82 23.46 +25.84 19.61 + 20.61 0.82 484
Hair loss 891 +£20.79 476+11.88 1212+26.99 7.41+1925 9.80+15.66 1.00 .396
Taste 489 +13.37 3571050 6.82+1538 3.70+14.12 3.92+11.07 0.31 .818
Flatulence 25.60 +£30.48 1493 +£26.20 17.83+£27.23 39.51 £27.79 41.18+36.38 882 <.001
Fecal incontinence 15690 £ 2298 3.78+ 1048 846+ 17.75 2222+ 1849 4510+28.73 1856 <.001
Sore skin 17.97 £ 2822 388+ 10.52 13.83 +£23.01 1728 +26.75 52.94 + 3547 1340 <.001
Embarrassment 2470 £29.78 12.47 £22.50 20.06 +£27.98 30.86 +£27.62 47.06+3547 7.46 <.001

Bowel-related score (European Organization for Research and Treatment of Cancer colorectal cancer specific core 29 questionnaire, EORTC-CR29) for colorectal
cancer survivors by dividing them into site of surgical resection. APR= abdominoperineal resection; AR= Anterior resection; LAR= Low anterior resection;
M= mean; R/LH= Right / Left Hemicolectomy; SD= standard deviation; uLAR= ultra-low anterior resection.
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Fig. 1. (A) The summed score of the seven items on defecation function (DF) from the European Organization for Research and Treat-
ment of Cancer (EORTC) colorectal cancer specific core 29 questionnaire (CR29) shown in means according to location of cancer.
Mean (+SE); @, p<.001 vs. Colon. (B) The summed score of the seven items on defecation function (DF) from the European Organi-
zation for Research and Treatment of Cancer (EORTC) colorectal cancer specific core 29 questionnaire (CR29) shown in means ac-
cording to location of resection. Mean (+SE), @, p<.01 vs. R/LH; l, p<.05 vs. AR; A, p<.001 vs. LAR; R/LH= Right/Left Hemicolec-
tomy; AR= Anterior resection; LAR= Low anterior resection; uLAR= ultra-low anterior resection.
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