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Abstract
Background  There is suggestive evidence that 
increased intake of dietary fibre and the use of non-
steroidal anti-inflammatory drugs (NSAIDs) are generally 
associated with decreased colorectal cancer risk. 
However, the effects on precursors of colorectal cancer, 
such as adenomatous polyps, are mixed. We present the 
associations between dietary fibre intake and NSAID 
use on the presence and type of colorectal polyps in a 
screening population.
Methods  A cross-sectional study of 2548 individuals 
undergoing colonoscopy at the Forzani & MacPhail 
Colon Cancer Screening Centre (Calgary, Canada) was 
conducted. Dietary fibre intake and NSAID use were 
assessed using the Diet History Questionnaire I or II 
and the Health and Lifestyle Questionnaire. Colorectal 
outcomes were documented as a polyp or high-risk 
adenomatous polyp (HRAP; villous histology, high-grade 
dysplasia, ≥10 mm or ≥3 adenomas). Crude and ORs 
and 95% CIs were estimated using unconditional logistic 
regression.
Results  There were 1450 negative colonoscopies and 
1098 patients with polyps, of which 189 patients had 
HRAPs. Total dietary fibre intake was associated with a 
decreased presence of HRAPs (OR=0.50, 95% CI: 0.29 
to 0.86) when comparing the highest to lowest quartiles 
and was observed with both soluble (OR=0.51, 95% CI: 
0.30 to 0.88) and insoluble (OR=0.51, 95% CI: 0.30 
to 0.86) fibres. Ever use of NSAIDs was also inversely 
associated with HRAPs (OR=0.65, 95% CI: 0.47 to 0.89), 
observed with monthly (OR=0.60, 95% CI: 0.37 to 0.95) 
and daily (OR=0.53, 95% CI: 0.32 to 0.86) use.
Conclusions  Dietary fibre intake and NSAID use were 
associated with a decreased risk of having a HRAP at 
screening.

Introduction
Colorectal cancer remains the third most commonly 
diagnosed cancer in Canada and is the second 
leading cause of cancer mortality.1 Increased dietary 
fibre intake has been associated with a decreased 
risk of colorectal cancer in a systematic review 
and meta-analysis2; however, results have not been 
consistent as a large pooled analysis of 13 prospec-
tive cohorts did not observe a significantly reduced 
risk of colorectal cancer associated with increased 
dietary fibre intake after adjustment for other 

factors.3 The hypothesised mechanisms by which 
fibre protects against colorectal cancer include 
increasing stool bulk, decreasing transit time and 
reducing exposure to carcinogens.4 Similarly, there 
is some evidence that long-term use of low-dose 
aspirin can be protective against long-term inci-
dence of colorectal cancer.5 Non-steroidal anti-in-
flammatory drugs  (NSAIDs) are thought to aid in 
colorectal cancer prevention by acting on cycloox-
ygenase enzymes, which occur in increased concen-
trations in colorectal cancers,6 and inhibition by 
NSAIDs can result in apoptosis.7

There has been an increasing amount of evidence 
for the roles of dietary fibre and NSAID use on 
the incidence of colorectal polyps, a precursor of 
colorectal cancer,8 9 although findings have been 
mixed. With respect to dietary fibre, evidence from 
observational studies (predominantly case–control) 
indicates a reduced risk of colorectal adenomas 
with increased fibre.10–12 Two large randomised 
controlled trials of dietary interventions (the Wheat 
Bran Fiber Trial and the Polyp Prevention Trial) did 
not show any association between high fibre intake 
and recurrent adenomas in individual analysis13 14; 
however, a pooled analysis revealed a statistically 
significant protective effect of increased fibre intake 
on adenoma recurrence in men.15 Studies have also 
demonstrated a protective role for NSAID use and 
colorectal adenomas, with the strongest evidence 
pointing to reduced polyp progression and recur-
rence with continued use of aspirin,5 16 but there is 
sparse evidence suggesting that aspirin use can lead 
to reduced long-term adenoma incidence.10 17

In the present analysis, we investigated the role 
of dietary fibre intake (total, soluble and insoluble) 
and NSAID use (frequency  and duration) on the 
presence and type of colorectal polyps in a popu-
lation undergoing colorectal cancer screening in 
Calgary, Alberta, Canada.

Methods
Study population
The study population was selected from the Forzani 
& MacPhail Colon Cancer Screening Centre 
(CCSC) Biorepository in Calgary. The biorepos-
itory is housed within Alberta Health Services 
and includes a cohort of patients that underwent 
a screening-related colonoscopy between 2008 
and 2015. The CCSC participants included in 
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this study are residents of Calgary and Southern Alberta. The 
population includes individuals at an elevated risk for colorectal 
cancer, including those with a family history of colorectal cancer 
(first-degree relative), history of polyps or those referred to the 
clinic following a positive faecal immunochemical test (FIT) or 
faecal occult blood (FOB) test, in addition to those at average 
risk, aged 50–74 years, as per the Alberta Colorectal Cancer 
Screening Program guidelines.18 Average risk participants were 
identified through invitation letters to those on the waitlist for 
the CCSC following referral from their family doctor. Elevated 
risk individuals with a positive FIT/FOB test were invited to 
participate at the time of their consultation visit to the CCSC. 
All participants provided their informed consent. In total, 2548 
participants are included within the study population.

Data collection
Fibre intake and frequency and duration of NSAID use were 
collected using the Diet History Questionnaire (DHQ) I19 or II20 
and the Health and Lifestyle Questionnaire (HLQ), respectively, 
which were completed prior to colonoscopy. Fibre intake (g/day) 
was estimated as total dietary fibre intake and broken down into 
soluble and insoluble fibres using the Diet*Calc software from the 
National Cancer Institute (V.1.4.3 for the DHQ-I and V.1.5.0 for 
the DHQ-II). The HLQ assessed the use of all NSAIDs, including 
diclofenac, etodolac, flurbiprofen, ibuprofen, indomethacin, 
ketoprofen, ketorolac, mefenamic acid, nabumetone, naproxen, 
piroxicam, sulindac and tiaprofenic acid. Self-reported lifetime 
duration (years) of daily, weekly, monthly and less than monthly 
NSAID use was used to estimate lifetime daily dose-years of 
NSAIDs, with one daily dose-year representing NSAID use every 
day for 1 year. Less than monthly, monthly and weekly NSAID 
use durations (years) were averaged for frequency of monthly/
weekly use and multiplied by appropriate factors representing 

1 day. These were then summed with duration (years) of daily 
use to obtain daily dose-years of NSAID use.

Total, soluble and insoluble dietary fibre intakes were then 
categorised into quartiles for the entire analytical study popula-
tion. Daily dose-years of non-zero NSAID use were categorised 
into tertiles and compared with no NSAID use for the entire 
study population. The HLQ was used to collect participant 
data on health, comorbidities, alcohol consumption, smoking 
and demographic details, such as gender and ethnicity (white, 
aboriginal, black, East Asian, mixed race, South Asian and other 
non-white).

Colonoscopy report forms (CRFs) were used to document 
data on each patient’s baseline colonoscopy procedure. The 
quality of bowel preparation, depth of the scope, abnormalities 
identified and procedural time were documented at both base-
line and at any follow-up procedure occurring within 6 months 
of the index procedure. Polyp data was similarly documented at 
baseline and recorded after the patient’s baseline scope, which 
documented polyps and the associated pathology data from the 
CRFs. Polyps were defined as any polyp (hyperplastic, serrated 
and adenomatous) with pathological findings, including those 
not classifiable based on histology and those that were lost/
destroyed during the procedure, but excludes those with a 
pathology finding of normal or inflammatory. High-risk adeno-
matous polyps (HRAPs) were defined as adenomas with villous 
histology, high-grade dysplasia, ≥10 mm or ≥3 polyps.

A total of 3210 participants were recruited from the screening 
programme at the CCSC (figure  1), with 2973 participants 
receiving a complete colonoscopy. After excluding participants 
with incomplete data for any relevant colon outcome variables 
or covariates, a total of 2548 participants were included in our 
analytical study population. A further 354 participants were 
excluded from the dietary fibre analyses due to missing data 
from the DHQ-II, resulting in 2194 participants for these anal-
yses. There were 1450 negative colonoscopies and 1098 patients 
with at least one polyp (adenomatous, n=773; hyperplastic, 
n=383 and serrated, n=189), of which 189 patients had HRAPs.

Statistical analyses
Descriptive statistics were calculated for participants with and 
without polyps or adenomas and who had complete data for all 
demographics and exposures (dietary fibre intake: n=2194 and 
NSAID: n=2548). Contingency table analyses were generated 
for categorical variables and assessed for differences in distribu-
tions using Pearson’s χ2 test of independence. Univariable and 
multivariable unconditional logistic regression models were used 
to evaluate crude and adjusted associations between fibre intake 
and NSAID use and colon outcomes, as defined by the presence 
of polyps or HRAPs. Adjusted models contained confounders 
defined a priori, including age, sex, body mass index (BMI), 
smoking status (never, former and current), reason for colonos-
copy (average risk, FIT/FOB test-positive and family history) and 
family history of polyps (yes versus no), based on a literature 
review of the area and examination of the associations between 
exposures and outcomes of interest. Models for the dietary fibre 
intake analyses also adjusted for total daily caloric intake as a 
measure of total dietary volume. Potential effect modification 
of the association between fibre intake or NSAID use and the 
presence of polyps or HRAPs was assessed by testing for inter-
action by age, sex, BMI, ethnicity, smoking and reason for colo-
noscopy. Stratified analyses were performed for variables where 
statistically significant interactions were observed to identify 
any strata-specific effects of fibre intake or NSAID use on colon 

Figure 1  Recruitment flow diagram and selection of analytical sample 
population, n=2548. CCSC, Colon Cancer Screening Centre; HRAP, high-
risk adenomatous polyp.
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Table 1  Baseline characteristics of colorectal cancer screening population by outcome of polyps or high-risk adenomas (n=2548)

n

Polyps High-risk adenomas

No
n=1450 (57%)

Yes
n=1098 (43%)

No
n=2359 (93%)

Yes
n=189 (7%)

Demographics

 ��� Age (years)

 ��� ���  <40 34 27 (2%) 7 (1%) 33 (1%) 1 (1%)

 ��� ���  40–49 102 70 (5%) 32 (3%) 96 (4%) 6 (3%)

 ��� ���  50–59 1169 713 (49%) 456 (42%) 1104 (47%) 65 (34%)

 ��� ���  60+ 1243 1450 (44%) 603 (55%) 1126 (48%) 117 (62%)

p*<0.01 p<0.01

 ��� Sex

 ��� ���  Female 1163 775 (63%) 388 (35%) 1113 (47%) 50 (26%)

 ��� ���  Male 1385 675 (47%) 710 (65%) 1246 (53%) 139 (74%)

p<0.01 p<0.01

 ��� Ethnicity

 ��� ���  Non-white 358 213 (15%) 145 (13%) 328 (14%) 30 (16%)

 ��� ���  White 2190 1237 (85%) 953 (87%) 2031 (86%) 159 (84%)

p=0.29 p=0.45

 ��� BMI (kg/m2)

 ��� ���  <25 853 540 (37%) 313 (29%) 810 (34%) 43 (23%)

 ��� ���  25–30 1129 638 (44%) 491 (45%) 1035 (44%) 94 (50%)

 ��� ���  30+ 566 272 (19%) 294 (27%) 514 (22%) 52 (28%)

p<0.01 p<0.01

Family and personal health

 ��� Smoking

 ��� ���  Never 1339 834 (58%) 505 (46%) 1261 (53%) 78 (41%)

 ��� ���  Former 1011 535 (37%) 476 (43%) 930 (39%) 81 (43%)

 ��� ���  Current 198 81 (6%) 117 (11%) 168 (7%) 30 (16%)

p<0.01 p<0.01

 ��� Reason for colonoscopy

 ��� ���  Average risk 2067 1223 (84%) 844 (77%) 1945 (82%) 122 (65%)

 ��� ���  FIT+/FOBT+ 209 66 (5%) 143 (13%) 161 (7%) 48 (25%)

 ��� ���  Family history 272 161 (11%) 111 (10%) 253 (11%) 19 (10%)

p<0.01 p<0.01

Lifetime NSAIDs

 ���  NSAID use

 ��� ���   Never 946 513 (35%) 433 (39%) 850 (36%) 96 (51%)

 ��� ���   Ever 1135 937 (65%) 665 (61%) 1509 (64%) 93 (49%)

p=0.04 p<0.01

 ��� NSAID use frequency

 ��� ���  No regular use 946 513 (43%) 433 (47%) 850 (43%) 96 (60%)

 ��� ���  Monthly 406 245 (20%) 161 (18%) 383 (20%) 23 (14%)

 ��� ���  Weekly 292 162 (14%) 130 (14%) 273 (14%) 19 (12%)

 ��� ���  Daily 465 272 (23%) 193 (21%) 442 (23%) 23 (14%)

p=0.15 p<0.01

 ��� Daily dose-years of NSAID use†

 ��� ���   None 946 0 (0) 0 (0) 0 (0) 0 (0)

 ��� ���   T1 333 0.06 (0.06) 0.05 (0.05) 0.06 (0.06) 0.06 (0.05)

 ��� ���   T2 669 0.45 (0.21) 0.44 (0.19) 0.45 (0.20) 0.47 (0.22)

 ��� ���   T3 (high) 600 4.53 (6.70) 4.77 (5.84) 4.60 (6.23) 5.27 (8.43)

p=0.05 p<0.01

Dietary fibre intake

 ��� Total fibre‡§

Continued
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outcomes. All analyses were performed using STATA 14 (College 
Station, Texas, USA).

Results
In examining baseline characteristics of the study population 
by outcome, statistically significant differences were observed 
across population subgroups of interest, including age, sex, BMI, 
smoking status and reason for colonoscopy (table  1).  We also 
observed statistically significant differences for the outcome of 
HRAPs across subgroups of NSAID use based on the number 
of NSAIDs used and quartiles of daily dose-years of NSAID use 
(p<0.05). No significant differences by Pearson’s χ2 test were 
observed for either colorectal outcome across quartiles of fibre 
intake (p>0.05 for all).

When investigating associations between the presence of 
colorectal polyps and dietary fibre intake (table 2), we observed 
an inverse association between high dietary fibre intake (highest 
versus lowest quartile of fibre intake) and both any polyps 
(n=863) and HRAPS (n=140), although the effect was only 
statistically significant with HRAPs (adjusted OR=0.50, 95% CI: 
0.29 to 0.86). This inverse association with the presence of 
HRAPs was also seen with high intake of both soluble (OR=0.51, 
95% CI: 0.30 to 0.88) and insoluble (OR=0.51, 95% CI: 0.30 to 
0.86) fibres when comparing the highest to lowest quartiles of 
fibre intake, after adjusting for potential confounders. Although 
the inverse association between high dietary fibre intake and 
presence of any polyps was not statistically significant, a similar 
trend was still observed and this effect was stronger for soluble 
fibre (OR=0.69, 95% CI: 0.53 to 0.89) for the highest versus 
lowest quartile of intake. With respect to NSAID use, partici-
pants who had ever used NSAIDs also showed a statistically 

significant inverse association with HRAPS (n=189, OR=0.65, 
95% CI: 0.47 to 0.89). In using daily dose-years as a representa-
tive measure of lifetime NSAID use, we observed strong inverse 
effects for the presence of HRAPs in the lowest (OR=0.60, 
95% CI: 0.39 to 0.92) and highest (OR=0.63, 95% CI: 0.40 to 
1.00) tertiles of use. When examining the frequency of NSAID 
use, daily use showed the strongest effect on HRAPs (OR=0.53, 
95% CI: 0.32 to 0.86), whereas weekly and monthly use also 
showed inverse effects, with monthly use being statistically 
significant (OR=0.60, 95% CI: 0.37 to 0.95). Similar to dietary 
fibre intake, this inverse effect of NSAID use was stronger for 
HRAPs as an outcome than for polyps (n=1098).

In further analyses, we tested for interaction by sex, BMI, age, 
ethnicity, reason for colonoscopy or smoking status on the asso-
ciation between dietary fibre intake or NSAID use and presence 
of polyps or HRAPs. For all three measures of dietary fibre intake 
(total, soluble and insoluble), there was a statistically significant 
interaction by BMI and ethnicity on the presence of polyps at 
screening. In a stratified analysis based on clinically relevant 
categories of BMI (normal: BMI <25 kg/m2, overweight: 25 kg/
m2≤BMI<30 kg/m2  and obese: BMI  ≥30 kg/m2), an inverse 
effect of dietary fibre intake (total, soluble and insoluble) on 
colorectal polyps was only evident in the highest quartile of 
fibre intake in obese participants (table 3). When stratified by 
ethnicity (white versus non-white), we observed a stronger effect 
of total dietary fibre (pinteraction=0.03) and particularly insoluble 
fibre (pinteraction=0.01) among non-white participants (table 4).

Discussion
In this cross-sectional analysis, we observed a strong inverse asso-
ciation between increased dietary fibre intake or daily NSAID 

n

Polyps High-risk adenomas

No
n=1450 (57%)

Yes
n=1098 (43%)

No
n=2359 (93%)

Yes
n=189 (7%)

 ��� ���  Q1 (low) 548 11.01 (2.58) 10.51 (2.65) 10.87 (2.60) 10.00 (2.78)

 � �  Q2 545 16.75 (1.41) 16.98 (1.34) 16.84 (1.39) 16.85 (1.34)

 � �  Q3 549 22.14 (1.91) 22.04 (1.75) 22.10 (1.85) 22.11 (1.90)

 � �  Q4 (high) 552 33.88 (8.23) 33.59 (8.89) 33.83 (8.54) 32.58 (6.67)

p=0.51 p=0.09

 � Soluble fibre‡¶

 � �  Q1 (low) 547 3.69 (0.86) 3.61 (0.87) 3.68 (0.85) 3.38 (0.99)

 � �  Q2 551 5.61 (0.46) 5.66 (0.46) 5.63 (0.46) 5.56 (0.49)

 � �  Q3 545 7.32 (0.59) 7.33 (0.56) 7.32 (0.58) 7.35 (0.53)

 � �  Q4 (high) 551 11.17 (2.79) 11.32 (3.20) 11.22 (2.96) 11.16 (2.45)

p=0.08 p=0.06

 � Insoluble fibre‡**

 � �  Q1 (low) 547 7.16 (1.68) 6.79 (1.77) 7.04 (1.71) 6.61 (1.83)

 � �  Q2 545 11.02 (0.99) 11.14 (0.89) 11.06 (0.95) 11.10 (0.90)

 � �  Q3 548 14.72 (1.23) 14.70 (1.22) 14.72 (1.22) 14.63 (1.28)

 � �  Q4 (high) 554 22.67 (5.54) 22.58 (5.79) 22.69 (5.69) 21.55 (4.08)

p=0.39 p=0.09

*p-Values from Pearson’s χ2 test of independence.
†Tertile cut-offs for NSAID use were: 4.5×10−5–00.164, 0.165–0.894 and ≥0.904 daily dose-years.
‡Missing questionnaire data on fibre intake lead to reduced sample size (n=2194).
§Quartile cut-offs for total dietary fibre intake were: ≤14.3, 14.31–19.14, 19.15–25.51 and ≥25.52 g/day.
¶Quartile cut-offs for dietary insoluble fibre intake were: ≤9.36, 9.37–12.72, 12.73–16.96 and ≥16.98 g/day.
**Quartile cut-offs for dietary soluble fibre intake were: ≤4.83, 4.84–6.42, 6.43–8.44 and ≥8.45 g/day.
BMI, body mass index; FIT, faecal immunochemical test; FOBT, faecal occult blood test; NSAIDs, non-steroidal anti-inflammatory drugs.

Table 1  Continued 
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use and the occurrence of HRAPs in this population screened for 
colorectal cancer. The effect of dietary fibre intake was found to 
be modified by BMI and ethnicity, with stronger inverse asso-
ciations observed in obese and non-white ethnicity individuals, 
respectively.

Results of this study demonstrating an inverse association 
between increased dietary fibre intake and colorectal polyps, 
particularly HRAPS, are consistent with other similar obser-
vational studies.21–26 However, this inverse effect of increased 
dietary fibre on incidence or recurrence of colorectal adenomas 
has not been observed in randomised controlled trials.13 14 27 28 
It is hypothesised that the lack of effect of dietary fibre in these 
trials can be attributed to the studies being too short in follow-up 
or that the fibre intervention did not contain enough fibre to 
show an effect.10 Indeed, a second analysis of results from the 
US Polyp Prevention Trial13 showed that a statistically signifi-
cant reduction in adenoma recurrence was associated with 
increased dietary fibre intake only among those who were the 
most adherent to the intervention.29 Furthermore, some dietary 
interventions only increased the intake of total dietary fibre to 
25–27 g/day,14 30 whereas the highest quartile of total dietary 
fibre intake in our study was  ≥25.52 g/day, with a mean of 
33.77 g/day, which is more consistent with observational studies 
demonstrating an inverse association between dietary fibre and 
adenoma risk.22 24 26 While it is challenging to compare self-re-
ported fibre intake and an intervention dose, the discrepancy 
suggests that higher levels of fibre than were administered in the 
intervention trials may be necessary to observe an impact on the 
incidence of polyps in a relatively short period.

Soluble fibre differs from insoluble fibre in that it tends to 
attract water and form gels. This then leads to decreased 
transit time and nutrient absorption, including glucose, and can 
decrease cholesterol synthesis through its fermentation in the 
intestines.31 Contrastingly, insoluble fibre tends to pass unaltered 
through the digestive system, but causes bulking of the stool by 
retaining water and binds to bile acids and carcinogens, while 
also decreasing transit time.31 32 Soluble fibre has previously been 
associated with reduced cardiovascular disease33 and diabetes34, 
and the mechanisms are hypothesised to be due to the decreased 
intestinal absorption and reduced cholesterol synthesis. To our 
knowledge, only one previous study has investigated the effect 
of fibre intake on colorectal adenomas by soluble and insol-
uble fibres. Results of this study on distal colorectal adenomas 
in men only demonstrated a protective association with soluble 
fibre, but not insoluble fibre.35 Similarly, results from this study 
showed a stronger effect of dietary intake soluble fibre than 
insoluble fibre, and it is possible that the above mechanisms can 
be attributed to this.

The effect of dietary fibre was found to be modified by 
both BMI and ethnicity in our results, with the inverse 
effects of fibre being more prominent in obese (BMI ≥30 kg/
m2) and non-white participants, respectively. Increased BMI 
represents an independent risk factor for colorectal polyps 
and adenomas.36 37 Studies have shown that Hispanic individ-
uals are at similar38 39 or lower risk40 of colorectal adenomas 
compared with white individuals, whereas black individuals 
are at an increased risk.38 Our study was limited in that there 
were very few non-white participants (n=358) compared with 

Table 3  BMI-stratified logistic regression estimates of polyps according to total, soluble and insoluble dietary fibre quartiles (n=2194)

Polyps

BMI

pinteraction

Normal weight (n=732) Overweight (n=974) Obese (n=488)

Controls Cases
Adjusted*
OR (95% CI) Controls Cases

Adjusted*
OR (95% CI) Controls Cases

Adjusted*
OR (95% CI)

 � Total fibre†

 � Q1 113 66 1.0 (ref.) 139 88 1.0 (ref.) 68 74 1.0 (ref.) 0.02

 � Q2 124 49 0.62 (0.39 to1.01) 149 109 1.15 (0.78 to1.70) 57 57 0.84 (0.49 to1.45)

 � Q3 118 62 0.80 (0.49 to1.31) 158 96 0.96 (0.63 to1.46) 58 57 0.76 (0.42 to1.36)

 � Q4 132 68 0.71 (0.40 to1.27) 142 93 1.06 (0.64 to1.75) 73 44 0.41 (0.20 to0.83)

Ptrend=0.39 Ptrend=0.91 Ptrend=0.02

 � Soluble fibre‡

 � Q1 117 62 1.0 (ref.) 132 93 1.0 (ref.) 65 78 1.0 (ref.) 0.01

 � Q2 128 56 0.75 (0.47 to1.22) 153 103 0.89 (0.60 to1.32) 60 51 0.57 (0.33 to0.99)

 � Q3 117 65 0.89 (0.54 to1.45) 151 97 0.81 (0.53 to1.24) 53 62 0.75 (0.41 to1.35)

 � Q4 125 62 0.74 (0.41 to1.35) 152 93 0.79 (0.47 to1.33) 78 41 0.26 (0.12 to0.56)

Ptrend=0.48 Ptrend=0.32 Ptrend<0.01

 � Insoluble fibre§

 � Q1 112 63 1.0 (ref.) 142 89 1.0 (ref.) 66 75 1.0 (ref.) 0.02

 � Q2 129 48 0.61 (0.38 to0.99) 145 105 1.19 (0.80 to1.77) 59 59 0.85 (0.49 to1.46)

 � Q3 112 69 1.01 (0.62 to1.65) 158 98 1.04 (0.69 to1.58) 57 54 0.67 (0.37 to1.21)

 � Q4 134 65 0.67 (0.38 to1.21) 143 94 1.14 (0.70 to1.86) 74 44 0.39 (0.19 to0.77)

Ptrend=0.51 Ptrend=0.79 Ptrend<0.01

*Multivariate models adjusted for age, sex, BMI, total daily caloric intake, smoking status (never, former and current), reason for colonoscopy (average risk, FOBT/FIT+ and family history) and 
family history of polyps (yes versus no).
†Quartile cut-offs for total dietary fibre intake were: ≤14.3, 14.31–19.14, 19.15–25.51 and ≥25.52 g/day.
‡Quartile cut-offs for dietary soluble fibre intake were: ≤4.83, 4.84–6.42, 6.43–8.44 and ≥8.45 g/day.
§Quartile cut-offs for dietary insoluble fibre intake were: ≤9.36, 9.37–12.72, 12.73–16.96 and ≥16.98 g/day.
BMI, body mass index; Ref., reference group.
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white participants (n=2190) such that all non-white partici-
pants were grouped together for analysis purposes, and we 
were underpowered to determine the effects of any individual 
ethnicity. To our knowledge, no other studies have inves-
tigated the  effect modification of the association between 
dietary fibre and presence of colorectal polyps. However, the 
present results indicate that there may be certain subgroups in 
the population (obese and non-white) that may further benefit 
from increased fibre intake.

In this study, we observed an inverse association between 
ever use of NSAIDs and the presence of HRAPs. On further 
investigation of NSAID use by tertiles of daily dose-years, we 
observed statistically significant inverse associations between 
the first and third tertiles of use, but a protective trend overall. 
Since both duration and frequency of NSAID use are taken 
into account in determining daily dose-years of NSAID use, 
we examined the duration and frequency of use of participants 
who fell in each tertile of daily dose-years of NSAID use. We 
found that those in the first tertile consisted predominantly of 
monthly (or less than monthly) users of NSAIDs, but in longer 
durations and those in the third tertile were predominantly 
daily NSAID users (data not shown). This was reflected in 
our analysis by frequency of NSAID use, where the strongest 
effects were observed in daily and monthly users. Results from 
our study agree with previous observational studies that have 
shown a beneficial effect of NSAID use on the incidence and 
recurrence of colorectal adenomas,41 42 including a meta-anal-
ysis of four randomised controlled trials showed a statistically 

significant reduced relative risk (0.83, 95% CI: 0.72 to 0.96) 
of any adenoma with any dose of aspirin compared with the 
placebo.43

While our results are encouraging from a primary prevention 
perspective, this study is limited by the cross-sectional nature 
of the analysis, which only captures the prevalence of past-year 
dietary fibre intake, and regular adult NSAID use and colorectal 
polyps in this population and thus, a temporal relationship cannot 
be established. Furthermore, because this was a post hoc analysis, 
our exposure measurements were not as detailed as possible and 
thus, patterns of dietary fibre intake and NSAID use could not be 
fully established to better understand the nature of the observed 
inverse associations. All of the exposure assessments in this study 
were based on self-reported data; thus, measurement error is 
another limitation of the study. Selection bias may play a role in 
these results because participants were passively recruited from the 
CCSC. Thus, there could be underlying reasons related to colonos-
copy outcomes or exposure status as to why an individual would 
choose to participate, such as a healthy participant bias, despite 
recruitment occurring precolonoscopy. Lastly, this study popula-
tion was underpowered to explore some of the subgroup analyses, 
particularly by reason for colonoscopy as there were only 209 
participants who were FIT/FOB test-positive, and 272 participants 
had a family history of colorectal cancer. As these individuals are 
at an increased risk of developing colorectal cancer (family history) 
or having colorectal cancer at screening (FIT/FOB test-positive), 
future research in these groups can be pivotal for primary preven-
tion strategies.

Table 4  Ethnicity-stratified logistic estimates of high-risk adenomatous polyps according to total, soluble and insoluble dietary fibre quartiles 
(n=2194)

Polyps

Ethnicity

pinteraction

White (n=1920) Non-white (n=274)

Controls Cases
Adjusted*
OR (95% CI) Controls Cases

Adjusted*
OR (95% CI)

Total fibre†

 � Q1 272 194 1.0 (ref.) 48 34 1.0 (ref.) 0.03

 � Q2 293 193 0.92 (0.70 to1.22) 37 22 0.67 (0.31 to1.44)

 � Q3 286 199 0.97 (0.72 to1.31) 48 16 0.35 (0.15 to0.80)

 � Q4 297 186 0.88 (0.61 to1.25) 50 19 0.33 (0.12 to0.89)

Ptrend=0.57 Ptrend=0.01

Soluble fibre‡

 � Q1 269 199 1.0 (ref.) 45 34 1.0 (ref.) 0.05

 � Q2 301 190 0.82 (0.62 to1.08) 40 20 0.45 (0.20 to0.97)

 � Q3 273 203 0.91 (0.68 to1.23) 48 21 0.40 (0.18 to0.90)

 � Q4 305 180 0.70 (0.48 to1.01) 50 16 0.25 (0.09 to0.71)

Ptrend=0.13 Ptrend=0.01

Insoluble fibre§

 � Q1 271 194 1.0 (ref.) 49 33 1.0 (ref.) 0.01

 � Q2 293 187 0.91 (0.69 to1.21) 40 25 0.78 (0.37 to1.63)

 � Q3 284 204 1.05 (0.78 to1.41) 43 17 0.41 (0.17 to0.94)

 � Q4 300 187 0.88 (0.62 to1.25) 51 16 0.28 (0.11 to0.76)

Ptrend=0.73 Ptrend<0.01

*Multivariate models adjusted for age, sex, BMI, total daily caloric intake, smoking status (never, former and current), reason for colonoscopy (average risk, FOBT/FIT+ and family history) and 
family history of polyps (yes versus no).
†Quartile cut-offs for total dietary fibre intake were: ≤14.3, 14.31–19.14, 19.15–25.51 and ≥25.52 g/day.
‡Quartile cut-offs for dietary soluble fibre intake were: ≤4.83, 4.84–6.42, 6.43–8.44 and ≥8.45 g/day.
§Quartile cut-offs for dietary insoluble fibre intake were: ≤9.36, 9.37–12.72, 12.73–16.96 and ≥16.98 g/day.
Ref., reference group.
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Overall, we observed a significant inverse association between 
increased dietary fibre and the presence of HRAPs in a population 
undergoing colorectal cancer screening, with stronger effects being 
observed in obese and non-white ethnicity individuals. NSAID use 
was also inversely associated with the presence of HRAPs at colo-
noscopy. Results of this study can be used to inform future primary 
prevention strategies in colorectal cancer screening.

What is already known on this subject 

Increased dietary fibre intake and use of non-steroidal anti-
inflammatory drugs have generally been associated with a 
decreased risk of colorectal cancer. However, this has not been 
consistently demonstrated, and results on their association with 
the incidence of colorectal polyps remain unknown.

What this study adds

Results from this study suggest that increased dietary fibre (total, 
soluble and insoluble) is statistically significantly associated 
with a decreased presence of high-risk adenomatous polyps at 
screening (quartile 4 vs quartile 1). Similarly, ever, monthly and 
daily non-steroidal anti-inflammatory drug use were associated 
with a decreased risk of high-risk adenomatous polyps at 
screening.
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