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Abstract
Background  People with an intellectual disability (ID) are at increased risk of bowel cancer. However, evidence on 
their presenting symptoms, diagnostic pathways, treatments and survival remains limited.

Methods  A matched cohort study was conducted using linked primary care (Clinical Practice Research Datalink), 
hospital, cancer, and mortality records. Outcomes included symptoms associated with bowel cancer, faecal 
immunochemical or faecal occult blood (FIT/FOB) testing, urgent suspected cancer (USC) referral, endoscopy, surgery, 
systemic anticancer therapy (SACT), and bowel cancer-specific mortality. Adjusted incidence rate ratios (aIRRs), risk 
ratios (aRRs), and hazard ratios (aHRs) were estimated using Poisson, modified Poisson and Cox regression.

Results  A total of 111,034 individuals with an ID were matched to 1,964,420 comparators. ID was associated with 
increased risk of bowel cancer (aHR 1.30, 1.18–1.44), particularly before age 50 years (aRR 2.19, 1.68–2.85). People with 
an ID presented more frequently with symptoms associated with bowel cancer (aIRR 2.59, 2.53–2.65) but, following 
such symptoms, were less likely to undergo FIT/FOB testing (aRR 0.74, 0.67–0.83), USC referral (aRR 0.57, 0.52–0.62), 
endoscopy (aRR 0.45, 0.42–0.49), or receive a diagnosis within 56 days (aRR 0.52, 0.41–0.67). They were also less 
likely to be diagnosed via screening (aRR 0.27, 0.14–0.50) or USC referral (aRR 0.62, 0.50–0.76), and more likely to be 
diagnosed via emergency presentation (aRR 1.76, 1.52–2.02), on the date of death (aRR 5.08, 2.92–8.84), or with stage 
IV disease (aRR 1.25, 1.01–1.56). ID was associated with similar proportions receiving curative surgery for stage I–III 
disease (aRR 0.98, 0.79–1.19), but markedly lower proportions receiving SACT for stage IV (aRR 0.15, 0.05–0.46), and 
higher bowel cancer-specific mortality across all stages (aHR 2.00, 1.71–2.33).

Conclusions  People with an ID experience worse outcomes across nearly all stages of the bowel cancer care 
pathway, including referral, investigation, treatment and survival. Earlier screening may be justified given the elevated 
risk in those under age 50 years.
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​Background
An intellectual disability (ID) is a lifelong neurodevelop-
mental condition characterised by significant limitations 
in cognitive functioning and adaptive behaviours, such 
as social and practical skills, with onset during child-
hood [1]. Globally, approximately 1%–3% of the popula-
tion, equating to around 200 million individuals, live with 
an ID, encountering unique challenges that impact daily 
life [2, 3]. This group frequently faces systemic barriers 
within healthcare services, including communication dif-
ficulties, inadequate provision of reasonable adjustments, 
and diagnostic overshadowing, where health issues are 
mistakenly attributed to the ID [3–5]. These challenges 
contribute to health inequalities, with adults with an ID 
experiencing a life expectancy reduction of 19–23 years 
compared to the general population, and nearly half of 
deaths amongst people with an ID deemed prevent-
able through better care and timely interventions [6]. 
To tackle these disparities, initiatives such as the UK’s 
National Health Service (NHS) Long Term Plan (2019) 
and guidance from the National Institute for Health 
and Care Excellence (NICE) have prioritised improving 
equitable access to healthcare and enhancing health out-
comes for individuals with an ID [7, 8].

ID is increasingly recognised as a hidden driver of can-
cer mortality [9–11]. While the relationship between ID 
and cancer varies by cancer type, studies consistently 
report a higher risk of bowel cancer and related deaths 
[12–14]. In addition, participation in the UK’s national 
bowel cancer screening programme is significantly lower 
among adults with an ID, with only 50.3% of eligible indi-
viduals taking part compared to 66.8% in the general 
population [15]. Reduced screening uptake may contrib-
ute to late-stage diagnoses and emergency presentations, 
though data on these outcomes are limited [16]. Further 
uncertainties exist, particularly regarding the risk of 
bowel cancer in younger individuals with an intellectual 
disability below 50 years of age, which is the age bowel 
cancer screening programmes begin in several countries. 
It also remains unclear how frequently symptoms associ-
ated with bowel cancer occur in this group, whether such 
symptoms are appropriately investigated in primary and 
secondary care settings, and how treatment decisions 
and survival outcomes compare following diagnosis.

The aim of this study was to examine the risk of bowel 
cancer in individuals with an ID, including those under 
the age of 50, and to assess the effect of an ID on each 
stage of the bowel cancer care pathway. This included 
the frequency of symptoms and patterns of investiga-
tion, such as faecal occult blood (FOB) or faecal immu-
nochemical (FIT) testing, urgent suspected cancer 
referrals, endoscopy, surgery for stage I–III disease, sys-
temic anticancer therapy for stage IV disease, and bowel 

cancer-specific survival, using a large population-based 
matched cohort.

Methods
Study population
The study cohort was from anonymised data held in the 
Clinical Practice Research Datalink (CPRD) Aurum data-
base [17]. CPRD Aurum includes routinely recorded 
clinical information from general practices in England 
that use the EMIS Web system and is representative of 
the broader UK population in terms of age, gender and 
ethnicity [15]. General practice registration is neces-
sary to access NHS healthcare and, as a result, almost 
all people in the UK are registered. On the date that data 
were extracted, CPRD Aurum contained information on 
approximately 50 million patients (including ~16 million 
currently contributing patients), representing around 
one-quarter of the UK population and one-fifth of gen-
eral practices. In this study, primary care, ethnicity [18] 
and deprivation data were linked with mortality records 
from the Office for National Statistics (ONS), cancer reg-
istration data from the National Cancer Registration and 
Analysis Service (NCRAS), and secondary care data from 
Hospital Episode Statistics (HES).

Inclusion and exclusion criteria
Participants eligible for inclusion were those with a docu-
mented diagnosis of an ID between 1 January 2000 and 
31 December 2018. The date of the first recorded ID 
diagnosis within this time window served as the index 
date for matching purposes (further described below). 
A list of Read codes, SNOMED CT, and EMIS codes for 
intellectual disability were compiled based on previous 
research together with keyword searches of the CPRD 
data dictionary [19–28]. The list of codes comprised spe-
cific diagnostic codes for ID and codes related to con-
ditions linked to ID (Additional File 1: Supplementary 
Table  1). This was because of known under-recording 
of ID in primary care, where only around 25% of indi-
viduals have a recorded diagnosis [29]. Codes relating to 
“learning difficulty” were considered equivalent to “learn-
ing disability” (another term for intellectual disability) 
in view of both terms being used interchangeably in UK 
legislation and NHS guidance [30]. The final list of codes 
was agreed on by two clinicians (OJK and UC), following 
previously applied methods [31]. Using this approach, the 
prevalence of ID in the CPRD population was 1.5%.

Each person with an ID was matched with up to 20 
comparators using incidence density sampling, matched 
by age (within a two-year range), gender, general prac-
tice and index date. Comparators had no recorded ID 
diagnosis before the index date and were given the same 
follow-up start date as their matched individual with an 
ID. Follow-up started on the later of the ID diagnosis date 
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or the individual’s 18th birthday. This age was selected to 
balance the lower risk of bowel cancer in younger people 
with the need to capture early-onset disease. Early-onset 
bowel cancer is an emerging public health concern [32], 
and this study investigated whether it disproportionately 
affects people with an ID. Exclusion criteria included 
cancer diagnosis before follow-up, less than six months of 
continuous general practice registration before the index 
date, non-eligibility for linkage to the NCRAS, ONS, and 
HES datasets. Follow-up ended on 31 December 2018, 
the latest date with complete linked data. A standardised 
graphical overview of cohort entry and follow-up time-
lines is shown in Fig. 1 [33].

Outcomes and statistical analysis
Pre-diagnostic outcomes of interest included symptoms 
potentially indicative of bowel cancer (Additional File 1: 
Supplementary Table  2) and faecal occult blood (FOB) 
or faecal immunochemical (FIT) testing. For these out-
comes, each comparator’s follow-up was limited to the 
observation period of their matched case to allow for 
comparisons over equivalent timeframes. Outcomes were 
assessed following the first presentation with symptoms: 
within 28 days, these included completion of a FIT/FOB 
test (in the absence of a prior test in the preceding year) 
and urgent referral for suspected cancer; within 56 days, 
outcomes included endoscopy (e.g., colonoscopy or flexi-
ble sigmoidoscopy) and a confirmed diagnosis. Diagnoses 
within six-month, 1 and 3-year windows were addition-
ally used to capture potential delays or missed diagnoses, 
including malignancy of undefined origin (MUO) and 
cancer of unknown primary (CUP), which may indicate 
late presentation or other barriers to investigation lead-
ing to undiagnosed bowel cancer. Among individuals 
diagnosed with bowel cancer, outcomes included stage at 

diagnosis (I, II, III, IV and unknown), route to diagnosis 
(screening programme, urgent suspected cancer referral 
and emergency presentation), receipt of curative surgery 
within six months for those with stages I-III disease and 
receipt of SACT within six months for those with stages 
IV disease. Associations between ID and diagnosis of 
bowel cancer at any age and before 50 years of age were 
also estimated.

Crude proportions for each outcome were summarised 
for individuals with and without an ID. Age, gender, eth-
nicity and deprivation-adjusted incidence rate ratios 
(aIRRs), risk ratios (aRRs) and hazard ratios (aHRs), along 
with 95% confidence intervals (CIs), were estimated using 
Poisson regression (with follow-up time as an offset in the 
model), modified Poisson regression with inverse proba-
bility of censoring weights, and Cox proportional hazards 
regression. Log-log (survival) versus log-time plots were 
used to check proportionality assumptions. Analyses of 
outcomes with follow-up starting at baseline (e.g., bowel 
cancer risk, rates of symptoms) used matched-set fixed 
effects or stratification with robust standard errors. Anal-
yses with follow-up starting after a post-baseline event 
(e.g., bowel cancer-specific survival or outcomes follow-
ing symptoms) used unmatched, event-anchored models 
to mitigate collider bias. Kaplan-Meier estimates were 
also used to estimate bowel cancer-specific survival. All 
statistical analyses were performed using R version 4.0.0. 
Missing data ( < 5% for all variables) were handled using 
multiple imputation by chained equations. The study was 
conducted in accordance with the RECORD (REporting 
of studies Conducted using Observational Routinely-col-
lected health Data) guidelines [34].

Fig. 1  Cohort entry and availability of data for assessment of inclusion criteria, exclusion criteria and outcomes
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Results
The study population comprised 111,034 individuals with 
an ID and 1,964,420 matched comparators (Table  1). 
Among those with a recorded ID severity, 14,160 (12.8%), 
14,119 (12.7%), and 9889 (8.9%), respectively, had mild, 
moderate and severe ID. Down syndrome was the cause 
of ID in 9390 patients (8.5%). The median ages at the start 
of follow-up were similar for those with and without an 
ID (34.0 vs. 35.8 years), as were the proportions of males 
(57.9% vs. 56.9%). A higher proportion of individuals with 
an ID were of White ethnicity compared to those without 
(86.3% vs. 82.6%), with lower proportions of unknown 
ethnicity (2.6% vs. 5.3%) and broadly similar proportions 
of Asian (5.6% vs. 6.6%) and Black ethnicities (4.0% vs. 
3.8%). Individuals with an ID were more likely to live in 
areas of greater socioeconomic deprivation (27.2% vs. 
22.8% in the most deprived quintile). The median follow-
up was 4.8 years.

As shown in Table 2, ID was associated with a signifi-
cantly higher incidence rate of symptoms (IRR 2.59, 95% 
CI 2.53–2.64) but a reduced incidence rate of FIT/FOB 
testing (IRR 0.92, 95% CI 0.91–0.93). Following their 
first symptom, individuals with an ID were markedly less 
likely to have a FIT or FOB test (RR 0.74, 95% CI 0.67–
0.83, Table 3) or an urgent suspected cancer referral (RR 
0.57, 95% CI 0.52–0.62) within 28 days. They were also 
less likely to have an endoscopy (RR 0.45, 95% CI 0.42–
0.49) or receive a diagnosis within 56 days (RR 0.52, 95% 
CI 0.41–0.67). Differences in diagnosis decreased over 
time: at six months (RR 0.64, 95% CI 0.53–0.77), one year 
(RR 0.67, 95% CI 0.56–0.79), and three years (RR 0.78, 

Table 1  Baseline characteristics of the included population
No intellectual 
disability

Intellectual 
disability

Total 1,964,420 111,034

Gender

  Male 1,117,680 (56.9%) 64,268 (57.9%)

  Female 846,740 (43.1%) 46,766 (42.1%)

Age (years)
  18–30 815,697 (41.5%) 49,219 (44.3%)

  30–40 286,512 (14.6%) 15,689 (14.1%)

  40–50 303,368 (15.4%) 16,339 (14.7%)

  50–60 257,704 (13.1%) 13,732 (12.4%)

  60–70 158,617 (8.1%) 8406 (7.6%)

  >70 142,522 (7.3%) 7649 (6.9%)

Ethnicity
  White 1,622,952 (82.6%) 95,798 (86.3%)

  Asian 129,220 (6.6%) 6169 (5.6%)

  Black 75,192 (3.8%) 4479 (4%)

  Mixed/Multiple 25,567 (1.3%) 1566 (1.4%)

  Other 7630 (0.4%) 182 (0.2%)

  Unknown 103,859 (5.3%) 2840 (2.6%)

Deprivation (IMD quintile)
  1 - Least deprived 347,257 (17.7%) 14,824 (13.4%)

  2 370,388 (18.9%) 18,721 (16.9%)

  3 380,329 (19.4%) 21,651 (19.5%)

  4 415,110 (21.1%) 25,506 (23%)

  5 - Most deprived 448,408 (22.8%) 30,169 (27.2%)

  Unknown 2928 (0.1%) 163 (0.1%)
IMD Index of Multiple Deprivation

Table 2  Associations of intellectual disability with bowel cancer, 
symptoms suggestive of bowel cancer and FIT / FOB testing

No ID ID Estimate
Bowel cancer risk Diagnoses / total Diagnoses / 

total
HR (95% 
CI)

6936 / 1,964,420 381 / 111,034 1.30 
(1.18-1.44)

Bowel cancer risk 
age < 50 years

Diagnoses <50 
years / total <50 
years

Diagnoses <50 
years / total <50 
years

RR (95% 
CI)

489 / 1,405,445 58 / 81,240 2.19 
(1.68-2.85)

Symptoms sug-
gestive of bowel 
cancer

Patients with 
symptomsa / total 
patients

Patients with 
symptoms / 
total patients

IRR (95% 
CI)

307,560 / 1,964,420 35,247 / 
111,034

2.59 
(2.53-2.65)

FIT / FOB test Patients tested / 
total patients

Patients tested / 
total patients

IRR (95% 
CI)

208,723 / 1,964,420 12,793 / 
111,034

0.92 
(0.91-0.93)

ID intellectual disability, FIT faecal immunochemical test, FOB faecal occult 
blood test, HR hazard ratio, RR risk ratio, IRR incidence rate ratio, CI confidence 
interval
aFollow-up truncated to that of corresponding case

Table 3  Associations between intellectual disability and 
outcomes following a first symptom suggestive of bowel cancer

No ID 
(N)

ID (N) RR (95% 
CI)

Total patients with ≥1 symptom 405,891 35,427

FIT / FOB test within 28 days of first 
symptom

5070 333 0.74 
(0.67–0.83)

Referral within 28 days of first 
symptom

9513 479 0.57 
(0.52–0.63)

Endoscopy within 56 days of first 
symptom

17,324 731 0.45 
(0.42–0.49)

Diagnosis within 56 days of first 
symptom

1448 65 0.52 
(0.41–0.67)

Diagnosis within 6 months of first 
symptom

2154 117 0.64 
(0.53–0.77)

Diagnosis within 1 year of first 
symptom

2462 137 0.67 
(0.56–0.79)

Diagnosis within 3 years of first 
symptom

3035 192 0.78 
(0.68–0.90)

Diagnosis within 3 years (inc. MUO / 
CUP)

3411 244 0.89 
(0.78–1.01)

ID intellectual disability, FIT faecal immunochemical test, FOB faecal occult 
blood test, RR risk ratio, CI confidence interval, MUO malignancy of undefined 
origin, CUP cancer of unknown primary
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95% CI 0.68–0.90) after the first symptom. When MUO 
and CUP cases were included, the difference at three 
years was not statistically significant (RR 0.89, 95% CI 
0.78–1.01).

During follow-up, 381 individuals with an ID and 6936 
without were diagnosed with bowel cancer, including 58 
and 489 cases, respectively, under the age of 50. ID was 
strongly associated with a higher overall risk of bowel 
cancer (HR 1.30, 95% CI 1.18–1.44, Table 2) and a two-
fold increase in risk before age 50 (RR 2.19, 95% CI 1.68–
2.85). Diagnoses through screening programmes were 
less common among individuals with an ID (n = 10 [2.9%] 
vs. n = 580 [10.4%]; RR 0.27, 95% CI 0.14–0.50), as were 
diagnoses via urgent suspected cancer referrals (n = 72 
[20.6%] vs. n = 1896 [34.0%]; RR 0.62, 95% CI 0.50–0.76) 
(Table  4). In contrast, emergency presentations were 
more common in the ID group (n = 136 [39.0%] vs. 
n = 1240 [22.3%]; RR 1.76, 95% CI 1.52–2.02), as was 
having the diagnosis first recorded on the date of death 
(n = 16 [4.2%] vs. n = 60 [1.0%]; RR 5.08, 95% CI 2.92–
8.84) and stage IV disease at diagnosis (n = 89 [23.4%] vs. 
n = 1178 [19.4%]; RR 1.25, 95% CI 1.01–1.56).

A total of 95 (80.5%) individuals with an ID underwent 
curative surgery for stage I-III disease within six months 
(Table 4), compared with 1813 (81.7%) without an ID (RR 
0.98, 95% CI 0.79–1.19). In comparison, fewer than five 
individuals with an ID and 241 (50.6%) without an ID 
received SACT within six months of diagnosis for stage 
IV disease (RR 0.15, 95% CI 0.05–0.46). Among all those 
diagnosed, ID was associated with shorter bowel cancer-
specific survival (Table  5; HR 2.00, 95% CI 1.71–2.33). 
This pattern was consistent across all stages (Fig.  2), 
with particularly pronounced differences in three-year 
survival for stage I-II disease (75.1% [95% CI 61.4–84.5] 
for people with an ID vs. 91.1% [95% CI 89.5–92.5] for 
those without) and one-year survival for stage IV disease 
(32.0%, 95% CI 21.8–42.7 vs. 52.9%, 95% CI 49.8–56.0).

Discussion
In this large population-based matched cohort study 
of over two million individuals, the impact of an ID on 
the bowel cancer care pathway was assessed. Individu-
als with an ID were more likely to develop bowel cancer, 
particularly those under the age of 50. They were also 
more likely to present to primary care with symptoms 

associated with bowel cancer but, following such symp-
toms, were less likely to receive timely investigations, 
including FIT/FOB testing, referral, and endoscopy. They 
were less likely to receive a diagnosis of bowel cancer 
within 56 days, though the total proportions diagnosed 
with either bowel cancer or MUO/CUP were similar 
after three years. Bowel cancer was less often diagnosed 

Table 4  Associations between intellectual disability and 
outcomes among those diagnosed with bowel cancer

No ID ID RR (95% CI)
Route to diagnosis N / total 

diagnosesa
N / total 
diagnosesa

Screening 10 / 349 (2.9%) 580 / 5571 
(10.4%)

0.27 
(0.14-0.50)

Urgent suspected 
cancer referral

72 / 349 (20.6%) 1896 / 5571 
(34.0%)

0.62 
(0.50-0.76)

Emergency 
presentation

136 / 349 
(39.0%)

1240 / 5571 
(22.3%)

1.76 
(1.52-2.02)

Diagnosis re-
corded on date of 
death

N / total 
diagnoses

N / total 
diagnoses

60 / 6085 (1.0%) 16 / 381 (4.2%) 5.08 
(2.92-8.84)

Curative surgery 
within 6 months

N / total with 
non-metastatic 
diseaseb

N / total with 
non-metastatic 
diseaseb

1813 / 2218 
(81.7%)

95 / 118 (80.5%) 0.98 
(0.79-1.19)

SACT within 6 
months for meta-
static disease

N / total with 
metastatic 
diseaseb,c

N / total with 
metastatic 
diseaseb,c

241 / 476 
(50.6%)

<5 / 34 0.15 
(0.05-0.46)

Stage at diagnosis N N
Stage I 736 (12.1%) 36 (9.4%)

Stage II 979 (16.1%) 53 (13.9%)

Stage III 1179 (19.4%) 69 (18.1%)

Stage IV 1178 (19.4%) 89 (23.4%) 1.25 
(1.01-1.56)d

Unknown 2013 (33.1%) 134 (35.2%) 1.08 
(0.91-1.29)e

ID intellectual disability, FIT faecal immunochemical test, FOB faecal occult 
blood test, RR risk ratio, CI confidence interval, SACT systemic anticancer therapy
aWith recorded route to diagnosis
bWith required follow-up
cFrom 2014 due to availability of SACT data
dStage 4 vs. stages 1–3
eKnown stage vs. unknown stage

Table 5  Association between intellectual disability and bowel cancer specific survival
No ID (deaths / total) ID (deaths / total) 1-year (no ID) 1-year (ID) 3-year (no ID) 3-year (ID) HR (95% CI)

All 2015 / 6085 176 / 381 80.1% (79.1–81.1) 63.1% (57.8–68.0) 66.6% (65.3–67.9) 47.6% (41.7–53.3) 2.00 (1.71-2.33)

Stages 1–2 162 / 1715 17 / 89 95.5% (94.4–96.5) 91.3% (82.5–95.8) 91.1% (89.5–92.5) 75.1% (61.4–84.5) 2.34 (1.40-3.90)

Stage 3 270 / 1179 19 / 69 90.3% (88.4–91.9) 82.3% (69.3–90.1) 75.6% (72.5–78.4) 63.7% (47.1–76.4) 2.13 (1.33-3.41)

Stage 4 748 / 1178 61 / 89 52.9% (49.8–56.0) 32.0% (21.8–42.7) 24.2% (21.2–27.3) 19.5% (10.8–30.1) 1.63 (1.25-2.13)

Unknown 835 / 2013 79 / 134 76.1% (74.1–77.9) 54.6% (45.6–62.7) 63.7% (61.5–65.9) 39.2% (30.3–48.0) 2.27 (1.79-2.86)
ID intellectual disability, HR hazard ratio, CI confidence interval
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through screening or urgent suspected cancer referral, 
and more often diagnosed following an emergency pre-
sentation, with stage IV disease, or first recorded on the 
date of death. ID was associated with reduced likelihood 
of SACT for stage IV disease, and bowel cancer-specific 
survival was significantly poorer across all stages.

Considering growing concern about the rising inci-
dence of bowel cancer in younger people, the finding of 
a twofold higher risk of bowel cancer in individuals with 
an ID under the age of 50 warrants further investiga-
tion. Early-onset bowel cancer is poorly understood, but 

proposed risk factors include obesity, processed diet, and 
physical inactivity [35], which may be more common in 
individuals with an ID [36, 37]. As such, individuals with 
an ID may be disproportionately affected by this trend of 
increasing early-onset bowel cancer as well as being an 
under-recognised contributor to it. The elevated risk in 
those under 50 also indicates that current bowel cancer 
screening programmes, which in many countries do not 
begin until age 50, may not be providing equitable benefit 
for people with an ID, and earlier screening in this popu-
lation may be merited.

Fig. 2  Bowel cancer specific survival among individuals with and without an intellectual disability with stage 1-2 (A), 3 (B), 4 (C) and unknown (D) stage 
disease
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This study identifies specific stages within the bowel 
cancer diagnostic pathway where disparities may con-
tribute to poorer outcomes for individuals with an ID. 
Lower rates of FIT/FOB testing, urgent referrals, and 
endoscopic procedures may result in underdiagnosis and 
explain the greater likelihood of bowel cancer being iden-
tified during emergency presentations, at stage IV dis-
ease, or only on the date of death. The reasons for these 
missed opportunities for investigation remain unclear; 
however, clinicians may face challenges due to the higher 
prevalence of bowel-related symptoms in individuals 
with ID, making it harder to distinguish potentially con-
cerning signs. Additional concerns may include issues 
around consent or perceived fitness for endoscopy or 
treatment if cancer is diagnosed. Nonetheless, the find-
ings suggest that improving the investigation of symp-
toms in this population could facilitate earlier detection 
and lead to better outcomes.

It should also be noted that while differences in the pro-
portion diagnosed after symptom presentation may indi-
cate under-investigation, they may also reflect reduced 
specificity of guideline-listed bowel cancer symptoms 
in individuals with an intellectual disability. In the cur-
rent study, the proportions diagnosed with bowel cancer 
in the two groups became more similar over time and 
were comparable by three years when MUO and CUP 
cases were included. These may represent bowel cancers 
that could not be fully investigated. This suggests that 
although reduced symptom specificity may play a role, 
under-investigation is likely a major contributing factor.

Among individuals diagnosed with stages I-III disease, 
receipt of curative surgery within six months was similar 
by ID status. However, bowel cancer-specific survival was 
substantially worse in individuals with an ID. Given simi-
lar curative surgery rates, this survival gap may be driven 
by delays in diagnosis and a higher frequency of emer-
gency presentations, which can limit the time available 
for complete diagnostic workup (e.g. full staging) and 
coordinated treatment planning. Surgical outcomes may 
also differ in patients with and without an ID, for example 
if there were differences in procedure selection (e.g., total 
mesorectal excision vs transanal approaches due to con-
cerns about morbidity), peri-operative SACT use, com-
plication rates, or postoperative care. For patients with 
stage IV disease, those with an ID were more than 80% 
less likely to receive SACT and, accordingly, had mark-
edly shorter survival. The reasons for this are unclear but 
may include concerns about fitness, capacity, or the abil-
ity to self-report adverse events such as fever due to neu-
tropenic sepsis, which carries a high risk of mortality if 
not promptly treated.

Several earlier studies have investigated bowel can-
cer outcomes in individuals with an ID, although infor-
mation on presentation, investigations, referrals, and 

treatment remains very limited. Most previous studies, 
similar to the present study, have reported worse bowel 
cancer-related outcomes in this population. In a cross-
sectional study in the Netherlands involving around 
100,000 individuals with an ID, Banda et al. [38] reported 
lower participation in bowel cancer screening (51.7% vs. 
72.7%; odds ratio [OR] 0.40, 95% CI 0.41–0.42). In the 
UK, Heslop et al. [16] analysed the death records of 1096 
adults and found that 36% of cancer deaths in people 
with ID were due to digestive system cancers, with bowel 
cancer accounting for roughly half of these. A higher bur-
den of bowel cancer relative to other cancer types in this 
population, compared with the general population, may 
be expected given higher rates of obesity but lower rates 
of smoking and alcohol use [36, 37]. A Scottish study 
found similar incidence rates of bowel cancer in people 
with and without ID, but higher mortality in the ID group 
(standardised mortality ratio 1.54) [39]. A Canadian study 
by Mahar et al. [13] found that individuals with intellec-
tual and developmental disabilities diagnosed with bowel 
cancer were 1.44 times more likely to have stage IV dis-
ease at diagnosis compared to those without. Another 
study in Canada [12] found that ID was associated with a 
2.42-fold higher risk of death in patients with bowel can-
cer. A review by Willis et al. [40] reported that diagnosis 
was frequently delayed due to communication difficulties 
and limited awareness among health and social care staff. 
In the United States, an analysis of over 722,000 patients 
undergoing bowel cancer surgery showed that those 
with an ID had significantly worse outcomes, including 
a twofold higher risk of in-hospital mortality, more com-
plications, and substantially greater odds of non-home 
discharge [41].

Several limitations of this study should be acknowl-
edged. The observational design precludes conclusions 
about causality. Although matching and adjustment for 
age and gender reduced confounding, residual confound-
ing cannot be ruled out. The representativeness of our ID 
cohort may have been affected because some individu-
als with ID may not have a recorded diagnosis in their 
primary care record. Using primary care records, our 
estimated ID prevalence was 1.5%, which was below the 
estimated 2.13% in England [42]. If missing patients were 
predominantly people with mild ID, and if mild ID had 
a smaller effect on the outcomes than more severe ID, 
then their exclusion may have exaggerated the observed 
association between ID and the outcomes. Conversely, 
if some of these individuals were misclassified into the 
non-ID group, this may have attenuated the observed 
associations. While the large overall sample size enabled 
robust comparisons, subgroup analyses were limited 
due to under recording of some covariates or smaller 
sample sizes (e.g., for ethnicity, deprivation, severity of 
ID, underlying ID aetiology, and residential status). The 
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dataset lacked clinical context necessary to assess the 
appropriateness of individual decisions along the care 
pathway. For instance, although individuals with an ID 
were less likely to receive FIT/FOB testing after present-
ing with symptoms suggestive of bowel cancer, we could 
not determine whether this reflected appropriate clinical 
judgment based on the nature, severity, or persistence of 
symptoms. We also did not differentiate between FIT/
FOB tests performed as part of the national screening 
programme and those performed to investigate symp-
toms. Our findings of lower FIT/FOB tests rates in ID fol-
lowing symptoms may therefore have been influenced by 
the known lower participation in screening programmes. 
Similarly, we were unable to assess whether lower rates 
of investigation or diagnosis were due to clinical ineli-
gibility (e.g., fitness for endoscopy) or other system- or 
patient-level barriers. Our analysis including MUO/CUP 
cases, which aimed to capture potentially missed bowel 
cancers, was limited by the possibility that it also encom-
passed malignancies not of bowel origin. We were unable 
to investigate the role of perioperative SACT or chemo-
radiotherapy in stages I-III disease.

Future research should explore how clinical decision-
making, patient characteristics, and organisational bar-
riers may contribute to observed differences in diagnosis 
and treatment outcomes. Further work is also needed 
to examine the potential benefits of lowering the bowel 
cancer screening age for people with ID, as recom-
mended by the LEDER report [43]. This is important 
given our findings of an approximately two-fold higher 
risk of bowel cancer before age 50 (i.e., the age screening 
typically begins) in this group. Such work should include 
cost-effectiveness modelling to determine under which 
conditions a younger screening age might be justified, 
taking into account screening costs per person with ID, 
expected uptake rates, and the sensitivity and specificity 
of testing in younger patients. Feasibility considerations 
would also need to be addressed, including the reliable 
identification of ID in health records and potential het-
erogeneity in risk and outcomes by severity of ID and the 
presence of concomitant physical disability. The annual 
Learning Disability Health Check may offer a practi-
cal opportunity to assess screening status and deliver 
interventions aimed at improving bowel cancer diagno-
sis among people with ID. Further research is needed to 
evaluate whether such an approach would be feasible and 
effective in practice.

Conclusions
This large, population-based cohort study reveals marked 
disparities across the bowel cancer diagnostic and care 
pathway for individuals with an ID. Despite being more 
likely to report symptoms suggestive of bowel cancer, 
they were less likely to receive timely investigations, such 

as FIT/FOB testing, referrals, or endoscopy, and more 
likely to be diagnosed during emergency presentations 
or at the time of death. Key diagnostic steps were often 
missed or delayed, potentially contributing to poorer out-
comes. Focused efforts to investigate the causes of these 
gaps and to develop tailored strategies to improve early 
detection and care are urgently needed to reduce inequi-
ties for people with an ID.
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