
   1Dunneram Y, et al. BMJ Open Gastroenterol 2026;13:e002421. doi:10.1136/bmjgast-2026-002421

Baseline characteristics of participants 
recruited into the COLO-COHORT 
study: a UK-wide resource for colorectal 
cancer prevention

Yashvee Dunneram  ‍ ‍ ,1,2 Eleanor Hackney,2,3 Sarah Manning  ‍ ‍ ,2,3 
Panayiotis Louca,1 Christopher J Stewart,4 Guy S Taylor,2 Sara Koo  ‍ ‍ ,3 
Gregory R Young,4 Suparna Mitra,5 James S Hampton,3 Christina Dobson,2 
Laura J Neilson,2,3 Caroline Addison,6 John Whelpton,7 the COLO-COHORT 
research team,2,3 Linda Sharp,2 Mark A Hull  ‍ ‍ ,5 Colin Rees2,3

To cite: Dunneram Y, 
Hackney E, Manning S, et al. 
Baseline characteristics of 
participants recruited into 
the COLO-COHORT study: 
a UK-wide resource for 
colorectal cancer prevention. 
BMJ Open Gastroenterol 
2026;13:e002421. doi:10.1136/
bmjgast-2026-002421

	► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (https://​doi.​
org/​10.​1136/​bmjgast-​2026-​
002421).

YD, EH and SM contributed 
equally.

LS, MAH and CR are joint senior 
authors.

Received 14 May 2026
Accepted 11 September 2026

For numbered affiliations see 
end of article.

Correspondence to
Professor Colin Rees;  
​colin.​rees@​newcastle.​ac.​uk

Epidemiology

© Author(s) (or their 
employer(s)) 2026. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ Group.

ABSTRACT
Objective  To describe the design, recruitment, and 
baseline characteristics of the first phase of COLO-
COHORT and to establish this population as a resource for 
colorectal cancer (CRC) prevention research.
Methods  COLO-COHORT is a prospective, multicentre 
observational study recruiting adults undergoing 
colonoscopy through screening and routine National 
Health Service referral pathways within a 32-site UK 
network. We present descriptive data from the first 4754 
participants, recruited through 27 Phase 1 sites, including 
demographics, lifestyle factors, clinical characteristics, 
biospecimen availability and colonoscopy outcomes.
Results  Participants had a median age of 64 years (IQR 
57–70), and 54.3% were male. Overweight (38.0%) and 
obesity (30.5%) were common, and cardiometabolic 
comorbidities were prevalent (11.8% with type II diabetes; 
39.4% with hypertension). Colorectal neoplasia was 
identified at colonoscopy in over half of participants 
(56.1%), with histologically characterised data available 
on polyp type, size, morphology and anatomical location. 
Core demographic and clinical variables were available for 
>95% of participants, with colonoscopy findings recorded 
for all. Linked blood and stool microbiome biospecimens 
were available for approximately 80% and 40% of 
participants, respectively.
Conclusion  This paper establishes and characterises 
COLO-COHORT’s Phase 1 study cohort as a well-
phenotyped resource, representing a population of 
individuals undergoing colonoscopy via UK screening and 
routine clinical pathways. This cohort will support and 
underpin future collaborative clinical, epidemiological and 
translational research in CRC prevention.

INTRODUCTION
Colorectal cancer (CRC) remains one of 
the most commonly diagnosed cancers glob-
ally and a significant cause of cancer-related 
mortality.1 In the UK, around 44 000 cases 
are diagnosed every year, with CRC being 
diagnosed most commonly in people over 50 

years of age.2 3 Prevention and early detection 
are critical in reducing CRC incidence and 
mortality. Pre-cancerous colorectal neoplasia, 
such as adenomatous and serrated polyps4—
provide an opportunity to identify individuals 
at increased risk of CRC and to intervene 
before malignancy develops. Character-
ising the factors associated with all stages of 
colorectal neoplasia is therefore essential for 
informing prevention strategies, refining risk 
stratification in clinical and public health 
settings and optimising the use of endoscopy 
resources.

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Large, well-characterised cohorts integrating colo-
noscopy findings with detailed lifestyle, clinical and 
biological data are needed to advance colorectal 
cancer (CRC) prevention research. COLO-COHORT 
represents one of the first large UK-wide prospec-
tive colonoscopy cohorts integrating detailed clini-
cal, lifestyle and biological data.

WHAT THIS STUDY ADDS
	⇒ This study introduces COLO-COHORT, a large UK 
multicentre colonoscopy cohort with linked demo-
graphic, lifestyle, clinical, biospecimen and colo-
noscopy data. The paper demonstrates the scale, 
completeness and research potential of the cohort 
as a resource for CRC prevention research.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ COLO-COHORT provides a platform for collaborative 
clinical, epidemiological and translational research 
to improve CRC risk stratification, investigate dis-
ease pathways and support future prevention and 
screening strategies.
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The COLO-COHORT study was established to: (1) 
develop a multi-factorial risk prediction model for 
colorectal neoplasia, (2) investigate the role of the gut 
microbiome in colorectal neoplasia and (3) establish a 
consent-for-contact (C4C) platform for future research.5 
COLO-COHORT additionally provides a valuable 
resource for investigating a range of clinical and epide-
miological questions in colorectal neoplasia, including 
the use of multiple faecal immunochemical tests (FITs) 
in symptomatic participants and investigating factors 
associated with sessile serrated lesions (SSLs). As one of 
its kind in the UK, and by collecting extensive data across 
multiple domains, the study also offers a unique oppor-
tunity to study individuals with and without colorectal 
neoplasia at colonoscopy, supporting future CRC preven-
tion research.

This paper presents a descriptive overview of partici-
pants recruited during Phase 1 of COLO-COHORT, 
comprising the first 4754 individuals recruited to the 
study. This paper aims to document how the cohort was 
assembled, describe baseline participant characteristics 
and demonstrate the completeness and breadth of avail-
able data. By formally introducing this resource at an 
early recruitment milestone, this paper seeks to support 
transparency, facilitate future collaboration and provide 
a foundation for subsequent hypothesis-driven collabora-
tive analyses as recruitment continues.

METHODS
Study design and setting
COLO-COHORT is an ongoing multi-centre observa-
tional study conducted across 32 hospital sites in the 
UK. Adults aged ≥30 years scheduled to undergo colo-
noscopy are identified and recruited through National 
Health Service (NHS) research sites. Patients referred 
for colonoscopy through the Bowel Cancer Screening 
Programme (BCSPs), as well as routine clinical referral 
pathways (henceforth, non-BCSP)—including symp-
tomatic referral, family history assessment and post-
polypectomy or post-cancer surveillance—are eligible to 
participate. Recruitment to Phase 1 of the study, reported 
here, took place between 1 January 2020 and 31 July 2024 
and represented a predefined recruitment milestone.

COLO-COHORT’s published protocol5 specifies 
recruitment targets of 10 000 participants for obser-
vational Group A—including 6000 in A1 and 4000 in 
A2—and 10 000 participants for the Group B consent-
for-contact platform (COLO-SPEED), with recruitment 
planned over a 6-year period (2019–2025). Participants 
recruited to Group A may also participate in Group B; 
these targets therefore do not necessarily represent 
20 000 unique individuals.

COLO-COHORT was designed to allow prospective 
follow-up through linkage to routinely collected NHS 
datasets. Ethical approval and participant consent were 
obtained to enable linkage to national cancer registra-
tion, hospital episode statistics and mortality records. 

While the current analysis focuses on cross-sectional 
baseline data from Phase 1 recruitment, planned data 
linkage will allow longitudinal follow-up for CRC inci-
dence, related clinical outcomes, resource utilisation and 
mortality.

The recruitment process is summarised in figure  1. 
Further information on the study is available in the 
published protocol.5

This study is reported in accordance with the STROBE 
(STrengthening the Reporting of OBservational studies 
in Epidemiology) guidelines for cohort studies; the 
completed checklist is provided in the online supple-
mental material.

Study population and data collection
Participants completed baseline demographic and life-
style assessments and had colonoscopy findings recorded. 
Depending on the clinical pathway and recruitment arm 
(see protocol paper),5 some participants also (option-
ally) provided blood samples and preprocedural FIT 
samples. Availability of specific data types, therefore, 
varied between participants. For this descriptive analysis, 
all participants were considered a single cohort, and no 
comparisons were made based on consent category or 
recruitment subgroup.

Data were captured using a centralised REDCap data-
base6 and underwent routine regular quality assurance 
procedures coordinated by the study centre, including 
range and internal consistency checks.

Demographics and clinical characteristics
Demographic data were collected by site research nurses, 
typically via telephone on the day prior to colonoscopy; 
a small number of sites collected these data in person 
on the day of the procedure (figure  1). Information 
recorded included age, sex, ethnicity, educational attain-
ment, employment status, medical history, medication 
use, family history of CRC and other cancers and smoking 
status. Smoking status was subsequently categorised using 
pack-year categories (never, <10, 10–19, 20–29 and ≥30 
pack-years). Anthropometric measurements, including 
height, weight and waist circumference, were measured 
by trained staff on the day of colonoscopy using stan-
dardised procedures. Waist circumference was measured 
in a standing position at the midpoint between the lower 
rib and the iliac crest using a non-stretch tape measure. 
Body mass index (BMI) was then calculated as weight in 
kilograms divided by height in metres squared. An over-
view of the data collected, including data completeness 
by instrument/data category, is summarised in online 
supplemental table 1.

Lifestyle factors
Diet
Dietary intake was assessed using the EPIC Food Frequency 
Questionnaire (FFQ),7 which captured habitual intake of 
130 food items over the preceding 12 months. Responses 
were converted into daily food and nutrient intakes using 
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the Food Extraction Tool for Analysis, based on the UK 
Nutrient Databank.8

Collection of dietary data was linked to the study’s gut 
microbiome substudy so the FFQ was administered only 
to participants whose stool sample underwent micro-
biome analysis: this comprised all participants recruited 
through non-screening (symptomatic/other) pathways 
UK-wide, and participants recruited through the BCSP 
specifically in the North East of England, where screening 
FIT samples are additionally processed through the coor-
dinating centre’s microbiome pipeline.5 BCSP partic-
ipants recruited elsewhere had screening FIT samples 
processed through their local regional hub only and were 
therefore not included in the microbiome sub-study or 
sent an FFQ (figure 1).

Physical activity
Physical activity was assessed using validated question-
naires. Participants recruited at study outset completed 
the EPIC Physical Activity Questionnaire (n=270), while 
later participants completed the short form of the Interna-
tional Physical Activity Questionnaire (IPAQ)9 (n=2616); 
this change was made to reduce participant burden. 
Physical activity data were expressed as metabolic equiv-
alent task hours per week, and values derived from both 
instruments were standardised to this common metric to 
enable descriptive summarisation across data collection 
instruments.

FIT
Quantitative FIT samples were obtained pre-procedurally 
from participants, with participants instructed to collect 

samples prior to bowel preparation (according to 
consent and availability criteria). FIT concentrations 
were recorded as micrograms of haemoglobin per 
gram of faeces (µg Hb/g), with values outside analyser 
detection limits assigned the corresponding reporting 
threshold for descriptive purposes. Participants recruited 
through the BCSP had FIT samples taken as part of 
routine screening, while those recruited through other 
clinical pathways submitted a FIT sample at recruitment 
(research FIT), regardless of prior testing. In English 
symptomatic services, colonoscopy is typically offered 
to individuals with a FIT result ≥10 µg Hb/g, although 
thresholds vary across UK nations and clinical referral 
pathways. In English BCSP, colonoscopy is offered to 
individuals with a FIT result ≥120 µg Hb/g (currently 
being rolled out at 80 µg Hb/g); in Scotland, screening 
is offered at 80 µg Hb/g. FIT data were linked to clin-
ical and colonoscopy findings for descriptive purposes. 
Where patients had previously submitted FIT samples 
for clinical analysis purposes, those FIT results were also 
recorded (where available).

Gut microbiome
Stool samples submitted for FIT testing were also used 
for gut microbiome analysis in participants who provided 
appropriate consent and from sites where collection 
could be performed. Microbiome sequencing data were 
available for a subset of participants, with 1762 individ-
uals undergoing sequencing, as previously described,10 
with linked dietary and clinical data enabling future 
integrative analyses. Once the FIT sample was analysed, 

Figure 1  Participant recruitment and assessment process for Phase 1 of the COLO-COHORT study. aExcept for two sites 
that completed the above on the day of the procedure. bExcept for one site that provided the IPAQ to participants following 
colonoscopy to return with the FFQ. FFQ, Food Frequency Questionnaire; IPAQ, International Physical Activity Questionnaire.
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pseudonymised samples were transferred to the Central 
Biobank Facility at Newcastle University and stored at 
−80 °C on arrival. Detailed laboratory and bioinformatic 
methods for microbiome sample processing and anal-
ysis are reported separately.10 Gut microbiome data are 
available through the European Nucleotide Archive 
(ENA; www.ebi.ac.uk/ena/) under accession number 
PRJEB91658. Previous research by the team has demon-
strated excellent agreement between microbiome 
profiles obtained from FIT samples and those from fresh 
stool analysis.11 12

Ascertainment of colorectal neoplasia
Colonoscopy findings were recorded for all partici-
pants, including the presence or absence of polyps and 
CRC. For polyps, information was collected on anatom-
ical location, size, morphology, retrieval status and for 
retrieved polyps on histological subtype and dysplasia 
status. Neoplasia details were determined based on 
histological findings from hospital pathology reporting 
systems, with colorectal cancer site and stage recorded 
where applicable.

Neoplasia outcomes identified at colonoscopy were 
categorised as agreed a priori based on histological find-
ings, with case definitions summarised in online supple-
mental table 2. These categories were developed following 
multidisciplinary discussion within the research team 
and informed by UK post-polypectomy and post-CRC 
surveillance guidelines.13 Recognising that surveillance 
guidelines are influenced by both risk stratification and 
healthcare resource considerations at the patient level, 
neoplasia data were also coded flexibly to allow reclas-
sification or regrouping of outcomes according to the 
specific aims of future analyses. A decision was made 
to include diminutive rectal hyperplastic polyps in the 
‘no neoplasia’ group because of the lack of neoplastic 
potential, the current recommendation is not to remove 
them13 and consequently, documentation and removal of 
these polyps are variable. This overall approach supports 
descriptive reporting and enables analyses at both the 
participant and lesion level.

Colonoscopy procedure details
Colonoscopy procedural details recorded included use of 
sedation and antispasmodic agents, withdrawal time (in 
minutes), performance of rectal retroflexion, comple-
tion of colonoscopy, quality of bowel preparation and an 
anonymised identifier for the endoscopist performing 
the procedure.

Blood samples
Blood samples were collected for routine clinical assays, 
including a full blood count, liver function tests, aspar-
tate aminotransferase, C-reactive protein, lipid profile, 
fasting glucose and HbA1c testing. If relevant blood test 
results from the previous 8 weeks were available in the 
patient’s records, repeat testing was not undertaken. A 
separate sample was taken for DNA extraction. All clinical 

blood tests—excluding those for DNA extraction—were 
labelled and processed according to local NHS Trust 
protocols in local laboratories. The sample for DNA 
was pseudonymised using the unique study ID and 
transferred to the Central Biobank Facility at Newcastle 
University. Samples were stored at −80°C in preparation 
for planned future DNA extraction.

Medications and supplement use
Information on medication use was collected at baseline 
as part of the clinical assessment. Participants were asked 
about use of selected medications relevant to CRC risk, 
including aspirin, statins, metformin and antibiotics. An 
open-ended field was also included to capture additional 
medications, from which use of proton pump inhibitors 
was identified. Information on calcium and vitamin D 
supplementation was also recorded.

Data quality assurance
Regular data checking and cleaning were conducted 
by the coordinating centre, with a different hospital 
site reviewed every 2 months. This entailed tracking 
down missing data, checking for implausible values, and 
following up with sites. In addition, approximately 5% of 
all paper Case Report Forms and FFQs were requested 
from hospital sites and cross-checked against REDCap 
entries to identify discrepancies and errors. This was 
carried out in two batches: the first (‘Dataset 1’) included 
participants who consented up to 30th June 2023 and 
showed a discrepancy rate of 0.9%; the second (‘Dataset 
2’) included participants who consented between 1 July 
2023 and 31 July 2024, with a discrepancy rate of 1.1%. 
The final dataset was exported to Stata (version 18) for 
further validation, outlier assessment and variable coding 
prior to analysis.

Statistical analysis
Participant characteristics were summarised using descrip-
tive statistics, with the median and IQR reported for 
continuous variables and frequencies (with percentage 
values) for categorical variables. Descriptive summaries 
are presented overall and, where relevant, by recruitment 
pathway. Dietary intake, physical activity, anthropometric 
measures, smoking status and cardiometabolic comorbid-
ities were summarised across colorectal lesion categories

For dietary variables, analyses were restricted to partic-
ipants recorded as having returned an FFQ. Dietary data 
met the predefined inclusion criteria when no more 
than 10 FFQ food items were missing and total energy 
intake was plausible (women: 500–3500 kcal/day; men: 
800–4000 kcal/day). Of 1802 participants recorded as 
having returned an FFQ, 1674 (92.9%) met these criteria 
and were included in dietary summaries. Dietary intake 
values were adjusted for total energy intake to account 
for potential misreporting.14

Patterns of missing data were examined descriptively, 
and analyses were conducted using available data for each 
variable, with exclusions applied only where specified.
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RESULTS
Participant characteristics
Between 1 January 2020 and 31 July 2024, 4764 partici-
pants were recruited into Phase 1 of the COLO-COHORT 
study. Ten participants subsequently withdrew, leaving 
4754 participants included in this analysis. Of these, 
49% were recruited through the BCSP and 51% through 
symptomatic or other referral pathways.

Smoking exposure varied across pack-year categories: 
45.1% of participants were never smokers (0 pack-years), 
17.7% were light smokers (<10 pack-years), 11.7% were 
moderate smokers (10–19 pack-years), 8.9% were heavy 
smokers (20–29 pack-years) and 15.5% were very heavy 
smokers (≥30 pack-years) (table 1).

Participant characteristics varied by referral pathway. 
Individuals recruited through BCSP routes were slightly 
older on average, more likely to be male, and less likely to 
report current smoking or obesity compared with those 
recruited through non-screening pathways. Detailed 
characteristics by recruitment pathway are presented in 
table 1.

Phase 1 participants were recruited from 27 hospital 
sites: 26 in England (n=4636) and one in Scotland 
(n=118), within the wider 32-site COLO-COHORT 
network. Demographic and clinical characteristics varied 
across geographical areas of recruitment, including age 
distribution, sex, educational attainment, BMI and prev-
alence of cardiometabolic comorbidities. These differ-
ences illustrate the geographic and sociodemographic 
diversity of the cohort. Regional characteristics are 
summarised in online supplemental table 3, and Phase 
1 recruitment numbers by site are presented in online 
supplemental table 4.

FIT measurements
FIT results were available for the majority of partici-
pants (97.2%), defined as having at least one recorded 
FIT result, including routine screening FIT results for 
BCSP participants and research FIT results for those 
recruited through non-screening pathways. Among non-
BCSP participants with research FIT measurements, 1670 
(72.3%) had values below 10 µg Hb/g, the threshold 
used to guide symptomatic referral in England. These 
research measurements should not be interpreted 
as the clinical FIT results used to determine referral. 
Screening programme FIT levels were above the appli-
cable programme threshold of 120 µg Hb/g in England 
or 80 µg Hb/g in Scotland. The distribution of research 
FIT values is shown in online supplemental figure 1, illus-
trating the number of values and range of quantitative 
FIT data available for future analyses.

Blood biochemistry
Blood biochemistry results were available for 97% of 
participants, with data completeness summaries presented 
by recruitment pathway in online supplemental table 1. 

In addition, a total of 10 532 whole blood samples were 
collected and stored for future genomic analyses.

Colonoscopy findings and colorectal neoplasia
Colonoscopy findings were recorded for all partici-
pants. A total of 8149 polyps were identified across the 
cohort, of which 8036 (98.6%) had available histological 
confirmation. Polyp characteristics, including histolog-
ical subtype, size, morphology, anatomical location and 
dysplasia status, are summarised in table 2.

At participant level, 2666 (56.1%) of 4754 partici-
pants had colorectal neoplasia identified at colonoscopy 
(table 3). This included 2117 participants (44.5%) with 
at least one adenoma, 888 (41.9%) with at least one 
advanced adenoma and 250 (5.3%) with CRC. At least 
one serrated lesion (defined as hyperplastic polyps, SSLs 
and traditional serrated adenomas) was identified in 923 
participants (19.4%), including 193 (20.9%) with at least 
one advanced serrated lesion (serrated polyp >10 mm or 
serrated polyp with dysplasia) and 402 (8.5%) with one 
or more SSLs.

A total of 579 participants (12.2%) had both adeno-
matous and serrated lesions, 259 (5.4%) had both 
adenoma and SSL, and smaller proportions had cancer in 
combination with adenoma or serrated lesions (table 3).

Lesion distribution by demographic and clinical 
characteristics
Colorectal lesion distributions varied by demographic and 
clinical characteristics. Adenomas were more frequently 
observed in men, who accounted for 65.2% of partici-
pants with adenomas. The majority of colorectal lesions 
occurred in participants aged over 50 years, comprising 
more than 90% of cases across lesion categories (table 4).

Lifestyle and clinical data across lesion categories
Overall distributions varied across lesion groups, 
reflecting the breadth of lifestyle data available within 
the study population. For illustrative purposes, median 
processed meat intake ranged from approximately 19 to 
23 g/day across lesion categories, compared with 17.4 g/
day among participants with no neoplasia detected 
(table 4, online supplemental table 6). Detailed descrip-
tive summaries of dietary intake, physical activity, anthro-
pometric measures and smoking status are provided in 
online supplemental table 1 to characterise the range 
and completeness of available data.

Anatomical distribution varied by lesion type, with 
serrated lesions more commonly located in the prox-
imal colon (66.3%) and advanced adenomas more 
frequently detected in the distal colon (35.9%). Lesion 
prevalence also differed by referral pathway, with 
advanced neoplasia more commonly identified among 
participants recruited through the BCSPs than through 
non-screening routes (table  4, online supplemental 
table 6).
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Table 1  Baseline demographic and clinical characteristics of Phase 1 participants

Risk factor Total BCSP Non-BCSP

Age, years 64 (57–70) 64 (60–70) 62 (52–70)

Sex

 � Female, n (%) 2171 (45.7) 869 (37.6) 1302 (53.3)

 � Male, n (%) 2582 (54.3) 1443 (62.4) 1139 (46.6)

Education level, n (%)

 � Less than secondary/high school 1897 (39.9) 841 (36.4) 1056 (43.2)

 � Secondary/high school 969 (20.4) 437 (18.9) 532 (21.8)

 � University degree or equivalent professional qualification 1875 (39.4) 1024 (44.3) 851 (34.8)

Height, cm 1.70 (1.62–1.78) 1.73 (1.65–1.79) 1.69 (1.61–1.77)

Weight, kg 82.0 (70.0–95.0) 83 (72.0–95.3) 80.0 (68.3–93.4)

BMI, kg/m2 27.8 (24.8–31.8) 27.9 (25.0–31.6) 27.8 (24.5–32.1)

BMI classification, n (%)

 � Underweight (<18.5 kg/m2) 54 (1.14) 21 (0.91) 33 (1.35)

 � Normal weight (18.5–24.9 kg/m2) 1210 (25.5) 546 (23.6) 664 (27.2)

 � Overweight (25–29.9 kg/m2) 1805 (38) 944 (40.8) 861 (35.3)

 � Obese (≥30–39.9 kg/m2) 1451 (30.5) 690 (29.8) 761 (31.2)

 � Severe obesity (≥40 kg/m2) 196 (4.12) 91 (3.94) 105 (4.3)

Waist circumference, cm 99.5 (90-109) 101 (92–110) 98 (88–108)

Self-reported health conditions

History of diabetes, n (%)

 � Type I 38 (0.8) 22 (0.95) 16 (0.66)

 � Type II 561 (11.8) 237 (10.3) 324 (13.3)

 � No 4155 (87.4) 2053 (88.8) 2102 (86.1)

History of hypertension, n (%)

 � Yes 1872 (39.4) 997 (43.1) 875 (35.8)

 � No 2879 (60.6) 1313 (56.8) 1566 (64.1)

History of bowel polyps, n (%)

 � Yes 904 (19) 293 (12.7) 611 (25)

 � No 3844 (80.9) 2018 (87.3) 1826 (74.8)

History of colorectal cancer, n (%)

 � Yes 178 (3.74) 15 (0.65) 163 (6.68)

 � No 4576 (96.3) 2297 (99.4) 2279 (93.3)

History of other cancers, n (%)

 � Yes 632 (13.3) 313 (13.5) 319 (13.1)

 � No 4116 (86.6) 1996 (86.3) 2120 (86.8)

History of angina, n (%)

 � Yes 417 (8.77) 190 (8.22) 227 (9.3)

 � No 4332 (91.1) 2121 (91.7) 2211 (90.5)

Medication history

 � Aspirin, n (%) 519 (10.9) 250 (10.8) 269 (11.0)

 � Statin, n (%) 1809 (38.1) 929 (40.2) 880 (36.0)

 � Metformin, n (%) 402 (8.5) 176 (7.6) 226 (9.3)

 � Antibiotics in last 6 months, n (%) 909 (19.1) 351 (15.2) 558 (22.9)

 � Proton-pump inhibitor, n (%) 1773 (37.3) 707 (30.6) 1066 (43.7)

Lifestyle factors

Continued
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DISCUSSION
This paper describes the baseline characteristics of 
the first 4754 participants recruited to Phase 1 of the 
COLO-COHORT study, a large UK-wide, multi-centre 
observational cohort designed to support CRC preven-
tion research. By characterising participants recruited 
through both screening and other routine clinical path-
ways (mainly symptomatic referral) and by documenting 
the availability and completeness of lifestyle, clinical, 
procedural and biological data, this analysis establishes 
COLO-COHORT as a well-phenotyped data resource to 
support future clinical, epidemiological and translational 
research.

A key strength of COLO-COHORT is the availability 
of histologically confirmed colonoscopy outcomes, with 
detailed, comprehensive information on polyp type, size, 
morphology, dysplasia status and anatomical location. 
This level of clinical detail enables flexible categorisa-
tion of neoplasia outcomes and supports future analyses 
focused on specific lesion subtypes, including advanced 
adenomas and SSLs. Notably, the number of serrated 
lesions identified in COLO-COHORT represents one of 
the largest series reported within a colonoscopy research 
cohort to date. Given the growing recognition of the 
malignant potential of serrated lesions and their contribu-
tion to colorectal carcinogenesis, such scale and pheno-
typic detail are particularly valuable.15 Despite increasing 
awareness, the aetiology and modifiable risk factors asso-
ciated with serrated lesions remain incompletely under-
stood, highlighting the importance of a well-phenotyped 
cohort such as COLO-COHORT for advancing colorectal 
prevention research.16 17

In this study population, more than half of the partic-
ipants undergoing colonoscopy were found to have 
colorectal neoplasia, including adenomas, serrated 
lesions and CRC. The prevalence and anatomical distri-
bution of lesions observed are consistent with patterns 
reported in colonoscopy-based populations, including a 
higher frequency of adenomas in men and a predomi-
nance of serrated lesions in the proximal colon.16–21 
These findings provide reassurance regarding the 
completeness and validity of lesion-level ascertainment 
and reflect the heterogeneous indications for colonos-
copy across screening and non-screening referral path-
ways, including the increasing recognition and detection 
of serrated lesions as part of contemporary CRC preven-
tion practice.

Participants in COLO-COHORT exhibited a high 
prevalence of established CRC risk factors, including 
overweight and obesity, cardiometabolic comorbidities 
and prior smoking. Lifestyle and behavioural data were 
comprehensively captured, including dietary intake, 
physical activity, anthropometric measures and smoking 
history. While this analysis was not designed to assess asso-
ciations between lifestyle factors and colorectal neoplasia, 
the descriptive summaries presented illustrate the 
breadth and depth of exposure data available for future 
hypothesis-driven analyses. The inclusion of validated 
instruments for diet and physical activity assessment 
aligns with approaches commonly used in nutritional and 
lifestyle epidemiology and supports comparability with 
existing literature.9 22 23 The distribution of overweight 
and obesity, cardiometabolic comorbidities and smoking 
history observed in COLO-COHORT is consistent with 

Risk factor Total BCSP Non-BCSP

Calcium/vitamin D supplement use, n (%)

 � Yes 1395 (29.3) 652 (28.2) 743 (30.4)

 � No 3349 (70.4) 1654 (71.5) 1695 (69.4)

Physical activity, tertiles n (%)

 � Low 979 (20.6) 384 (16.6) 595 (24.4)

 � Medium 970 (20.4) 497 (21.5) 473 (19.4)

 � High 937 (19.7) 506 (21.9) 431 (17.6)

Smoking, n (%)

 � Never smoker (0 pack-years) 2143 (45.1) 1035 (44.8) 1108 (45.4)

 � Light smoker (<10 pack-years) 841 (17.7) 393 (17.0) 448 (18.3)

 � Moderate smoker (10–19 pack-years) 556 (11.7) 252 (10.9) 304 (12.4)

 � Heavy smoker (20–29 pack-years) 425 (8.9) 213 (9.2) 212 (8.7)

 � Very heavy smoker (≥30 pack-years) 739 (15.5) 392 (17.0) 347 (14.2)

Alcohol, g/d 3.4 (0–10.2) 7.0 (1.6–12.5) 3.3 (0–9.9)

*Median and IQR or n (%); Percentages are calculated using the full column denominator. Missing or unknown values are not shown; 
consequently, percentages may not sum to 100%.
BCSP, Bowel Cancer Screening Programme.

Table 1  Continued
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established CRC risk factor profiles reported in the UK 
and international literature and with patterns commonly 
observed among individuals undergoing colonoscopy 
and CRC screening.23 24 Differences in lifestyle profiles 
between screening and non-screening populations 
have been reported previously and may reflect broader 
patterns of health-seeking behaviour and screening 
participation.25 Together, these characteristics highlight 
the relevance of the population for future analyses exam-
ining the contribution of modifiable lifestyle factors to 
colorectal neoplasia risk.

COLO-COHORT also benefits from linkage to pre-
procedural FIT results and from the availability of gut 
microbiome sequencing data in a substantial subset of 
participants. The use of FIT-derived stool samples for 
microbiome analysis has been previously validated,11 
enabling large-scale investigation of microbial composi-
tion and function in relation to colonoscopy-confirmed 
outcomes. These features position COLO-COHORT to 
address emerging research questions at the interface 
of lifestyle, host genomics, the gut microbiome and 
colorectal neoplasia, including the evaluation of strat-
egies involving multiple FITs, an area of active investi-
gation within CRC screening and symptomatic referral 
pathways.26 27 In particular, the availability of detailed 
colonoscopy outcomes, FIT results and linked lifestyle 
and biological data provides an opportunity to build on 
existing work, such as COLO-FIT, a UK-based initiative 
evaluating FIT-based triage algorithms for symptomatic 
referral pathways,28 29 and to explore whether additional 
factors may further inform risk stratification and referral 
algorithms used in clinical practice.

Few international cohorts combine colonoscopy-
confirmed outcomes with detailed lifestyle and gut 
microbiome data at comparable scale. CRCbiome30 in 
Norway is nested within a national FIT-based screening 
trial and combines lifestyle and gut microbiome data with 
screening outcomes, while the German BLITZ study31 
recruits participants undergoing screening colonoscopy 
and collects questionnaire, blood and stool data to inves-
tigate colorectal neoplasia risk and non-invasive detec-
tion markers. Both cohorts are restricted to screening 
populations, whose underlying risk profiles and routes 
to colonoscopy are likely to differ from those of COLO-
COHORT participants recruited through non-BCSP 
clinical pathways. COLO-COHORT’s inclusion of partic-
ipants from both screening and non-BCSP pathways 
therefore provides a complementary resource spanning 
a broader range of colonoscopy indications.

Several limitations should be considered when inter-
preting the characteristics of the COLO-COHORT popu-
lation. The cohort was predominantly White British, and a 
relatively high proportion of participants reported university-
level education or equivalent qualifications. For example, 
recent census data indicate that approximately one-quarter 
to one-third of adults in comparable age groups in England 
and Scotland hold degree-level qualifications, suggesting 
that educational attainment in COLO-COHORT is higher 

Table 2  Characteristics of polyps detected at colonoscopy 
among Phase 1 participants (n=4754)

Polyp characteristic N (%)*

 � Total number of polyps 8036

 � Histological type 8036

 � Tubular adenoma 4417 (55.0)

 � Hyperplastic 1200 (14.9)

 � Tubulovillous adenoma 721 (8.97)

 � Sessile serrated lesion 659 (8.20)

 � Non-polypoid tissue 252 (3.14)

 � Inflammatory 108 (1.34)

 � Cancer 68 (0.846)

 � Villous adenoma 56 (0.697)

 � Other 48 (0.597)

 � Mixed polyp 38 (0.473)

 � Traditional serrated adenoma 15 (0.187)

 � Missing* 454 (5.65)

 � Size (mm)† 8036

 � <5 4246 (52.8)

 � 5–9 2234 (27.8)

 � ≥10 1452 (18.1)

 � Missing 104 (1.29)

 � Dysplasia present 8036

 � High-grade dysplasia 141 (1.75)

 � Low-grade dysplasia 5036 (62.7)

 � None 727 (9.05)

 � Missing/unknown 2132 (26.5)

 � Morphology 8036

 � Sessile (Is) 5036 (62.7)

 � Pedunculated (Ip) 918 (11.4)

 � Subpedunculated (Isp) 462 (5.75)

 � Flat elevated (0-IIa) 1334 (16.6)

 � Flat elevated and depressed (0-IIa/c) 29 (0.361)

 � Flat (0-IIb) 35 (0.436)

 � Flat depressed and elevated (0-IIc/a) 3 (0.037)

 � Depressed (0-IIc) 3 (0.037)

 � Missing 216 (2.69)

Location 8036

 � Proximal (3893)

 �   Caecum 886 (11.0)

 �   Ascending colon 1344 (16.7)

 �   Hepatic flexure 286 (3.56)

 �   Transverse colon 1377 (17.1)

 � Distal (4135)

  �  Splenic flexure 312 (3.88)

  �  Descending colon 666 (8.29)

  �  Sigmoid 2206 (27.5)

  �  Rectum 951 (11.8)

  �  Missing 8 (0.10)

*Histology reports not updated or returned by hospitals. 
†Based on the endoscopy report.
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than that of the general population.32 33 While recruit-
ment spanned multiple sites across England and Scotland, 
demographic characteristics vary regionally, and therefore 
the distributions observed in COLO-COHORT should be 
interpreted in the context of a colonoscopy-attending popu-
lation drawn from specific geographic areas rather than 
as representative of the UK population overall. Available 
national datasets, including colonoscopy audit data and 
the National Endoscopy Database,34 35 further indicate that 
individuals undergoing colonoscopy differ from the wider 
population with respect to sociodemographic characteris-
tics. The patterns seen in COLO-COHORT may also reflect 
differential participation in colonoscopy-based studies and 
research more generally by socioeconomic and ethnic char-
acteristics.36 37 Limited ethnic diversity in study populations 
remains a recognised challenge in UK public health and 
clinical research and has been identified as a priority area 
for improvement by major funders.38 These considerations 
should be borne in mind when interpreting future analyses 
derived from this cohort.

Beyond ethnic and educational composition, a more 
fundamental concern (which applies to many, if not most, 
research studies) relates to participation bias arising from 
the nature of consent to COLO-COHORT itself. Enrol-
ment, for some, requires completion of a 130-item FFQ 
and a physical activity questionnaire, provision of stool 

and blood samples and consent to linkage with national 
NHS datasets—a substantially greater commitment than is 
required simply to attend a scheduled colonoscopy. Individ-
uals who agree to this level of participation are likely to differ 
systematically from those who decline, not only in ethnicity 
and educational attainment but in unmeasured character-
istics including health literacy, engagement with healthcare 
services and broader health-seeking behaviour. Because 
these characteristics may themselves be correlated with 
the lifestyle and clinical risk factors that COLO-COHORT 
is designed to study, the educational attainment gradient 
observed here (for example) is likely to be a partial marker 
of a broader participation effect rather than its full extent. 
This has direct implications for one of COLO-COHORT’s 
stated aims—development of a multifactorial risk prediction 
model for colorectal neoplasia. Any such model derived 
from this cohort should be understood as describing risk 
relationships among people who both attend colonoscopy 
and consent to intensive research participation, and its 
generalisability to the wider colonoscopy-attending popula-
tion, and more so to the general population, will require 
formal external validation before clinical application.

A related but distinct limitation concerns the popula-
tion from which COLO-COHORT is drawn. By design, 
participants are recruited only after they have already been 
selected by the healthcare system for colonoscopy, either 

Table 3  Participant-level colorectal neoplasia outcomes identified at colonoscopy among Phase 1 participants (n=4754)

BCSP Non-BCSP

Outcome category n (%)* n (%)* n (%)*

No neoplasia 2088 (43.9) 591 (25.6) 1497 (61.3)

Low risk 1526 (32.1) 872 (37.7) 654 (26.8)

High risk 890 (18.7) 664 (28.7) 226 (9.3)

Cancer† 250 (5.3) 185 (8.0) 65 (2.7)

Any adenoma 2117 (44.5) 1451 (68.5) 666 (31.5)

 � Non-advanced adenoma 1229 (58.1) 786 (54.2) 443 (66.5)

 � Advanced adenoma 888 (41.9) 665 (45.8) 223 (33.5)

Any serrated lesion 923 (19.4) 609 (66.0) 314 (34.0)

 � Non-advanced serrated lesion 730 (79.1) 486 (79.8) 244 (77.7)

 � Advanced serrated lesion 193 (20.9) 123 (20.2) 70 (22.3)

 � Sessile serrated lesion (SSL) 402 (8.5) 296 (48.6) 106 (33.8)

Overlapping profiles

 � Adenoma+SSL 259 (5.4) 208 (9.0) 51 (2.1)

 � Cancer+SSL 22 (0.5) 21 (0.9) 1 (0.1)

 � Cancer+adenoma 115 (2.4) 96 (4.2) 19 (0.6)

 � Cancer+serrated polyps 44 (0.9) 39 (1.7) 5 (0.2)

 � Serrated polyps+adenoma 579 (12.2%) 435 (18.8%) 144 (5.9%)

 � Any large non-pedunculated colorectal polyps 171 (3.6) 114 (4.9) 57 (2.3)

*Each outcome is reported independently. Participants may meet criteria for more than one category (eg, adenoma and SSL); therefore, 
totals exceed 100%.
†Out of the 250 cancers, 105 (42.0%) were found in the distal colon, 81 (32.4%) in the rectum and 70 (28.0%) in the proximal colon; six 
participants had cancers recorded at more than one anatomical location.
BCSP, Bowel Cancer Screening Programme.
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through engaging with screening and having a positive test 
or clinical referral following symptoms. This excludes indi-
viduals who do not participate in screening, do not present 
with or report symptoms, or are not referred for investiga-
tion—groups that are arguably of greatest relevance to a 
population-level CRC prevention strategy, since they are 
the least likely to be reached by existing pathways. COLO-
COHORT is therefore well placed to address questions 
that (for example) compare individuals with and without 
colorectal neoplasia among those who reach colonoscopy, 
for example, identifying clinical, lifestyle or biological 
features that distinguish adenoma-bearing from adenoma-
free colonoscopy patients—but this is conceptually distinct 
from identifying risk factors for colorectal neoplasia at the 
population level. Researchers using COLO-COHORT data 
should therefore distinguish between these two classes of 
question: those concerning risk stratification and pheno-
typing within a colonoscopy-attending population, for 
which the cohort is well suited, and those concerning 
population-level prevention or screening uptake, which 
would require linkage to or comparison with non-attending 
or non-referred populations beyond the scope of the 
current resource.

A further consideration relates to the interpretation 
of research FIT results among participants recruited 
through non-BCSP pathways. Among those with a 
research FIT result, 1670 (72.3%) had values below 
10 µg Hb/g. As described in the Methods, research FIT 
was collected at recruitment regardless of previous clin-
ical FIT testing and was not necessarily the test used to 
determine referral. Furthermore, the non-BCSP group 
included symptomatic, family-history, post-polypectomy 
surveillance and post-cancer surveillance referrals, to 
which the 10 µg Hb/g symptomatic threshold does not 
apply uniformly. Low research FIT values are therefore 
expected and do not imply inappropriate referral. As 
99.22% of non-BCSP participants were recruited after 1 
June 2020, the predominance of values below 10 µg Hb/g 
cannot principally be attributed to recruitment before 
formalisation of FIT-based symptomatic triage. Future 
analyses should distinguish research FIT from clinical 
referral FIT and account for referral indication when 
comparing screening and non-screening pathways.

Furthermore, lifestyle exposures were assessed at base-
line and relied on self-reported questionnaires, which are 
subject to errors in recall and, hence, misclassification.39 
However, the dietary and physical activity instruments used 
have demonstrated acceptable reproducibility and validity 
in population-based studies.7 9 Physical activity data were 
collected using two validated instruments over the course 
of recruitment, and although harmonised for descriptive 
purposes, direct comparability between instruments is 
limited. Future analyses using physical activity as a variable 
of interest should treat instrument type as a potential source 
of measurement heterogeneity, for example, by including it 
as a covariate or conducting instrument-stratified sensitivity 
analyses, rather than assuming full equivalence between the 
two harmonised measures.
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Additionally, some lesion histology data were unavail-
able due to non-retrieval or deferred management; 
however, these instances were infrequent and reflect real-
world clinical practice.

The availability of dietary data reflected both the 
protocol-defined scope of FFQ administration and subse-
quent questionnaire return and quality assessment. FFQs 
were linked to the microbiome sub-study and were there-
fore not intended for all Phase 1 participants. Among 
participants recorded as having returned an FFQ, 1674 
of 1802 (92.9%) met the dietary analysis criteria; this 
included 193 of 215 BCSP participants (89.8%) and 1481 
of 1587 non-BCSP participants (93.3%). Thus, only 128 
returned FFQs (7.1%) were excluded for missing items 
or implausible energy intake. Researchers planning nutri-
tional epidemiology analyses should report the dietary 
analytic subsample clearly and consider its concentra-
tion in the North East of England and in non-screening 
participants, which may introduce selection effects into 
diet-focused analyses.

The principal sources of potential bias, their likely 
effects on different research objectives, proposed mitiga-
tion strategies and opportunities for external validation 
are summarised in online supplemental table 5.

Despite these limitations, COLO-COHORT represents 
a uniquely comprehensive nationwide resource for CRC 
prevention research. Ongoing and planned analyses 
will focus on risk prediction modelling, microbiome–
neoplasia relationships, serrated lesion biology and 
longitudinal outcomes, building on the descriptive char-
acterisation presented here as recruitment and follow-up 
progress. More broadly, the national scale of COLO-
COHORT, inclusion of participants from both screening 
and routine clinical pathways, high-quality colonoscopy 
outcomes and extensive lifestyle and biological data 
provide a strong foundation for future collaborative 
clinical, epidemiological and translational research to 
advance CRC prevention.
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