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Abstract 
 

Background and Aims  

Lack of timely referral and significant waits for specialist review amongst individuals with unresolved 

gastrointestinal (GI) symptoms can result in delayed diagnosis of Inflammatory Bowel Disease (IBD). 

Aims: To determine the frequency and duration of GI symptoms and predictors of timely specialist 

review before the diagnosis of both Crohn’s Disease (CD) and ulcerative colitis (UC). 

 

Methods 

Case-control study of IBD matched 1:4 for age and sex to controls without IBD using the Clinical 

Practice Research Datalink from 1998-2016.  

 

Results 

We identified 19,555 cases of IBD, and 78,114 controls. 1 in 4 cases of IBD reported gastrointestinal 

symptoms to their primary care physician more than 6 months before receiving a diagnosis. There is 

a significant excess prevalence of GI symptoms in each of the 10 years before IBD diagnosis. GI 

symptoms were reported by 9.6% and 10.4% at 5 years before CD and UC diagnosis respectively 

compared to 5.8% of controls. Amongst patients later diagnosed with IBD, <50% received specialist 

review within 18 months from presenting with chronic GI symptoms. Patients with a previous 

diagnosis of irritable bowel syndrome or depression were less likely to receive timely specialist 

review (IBS: HR=0.77, 95%CI 0.60-0.99, depression: HR=0.77, 95%CI 0.60-0.98). 

 

Conclusions 

There is an excess of GI symptoms 5 years before diagnosis of IBD compared to the background 

population which are likely attributable to undiagnosed disease. Previous diagnoses of IBS and 

depression are associated with delays in specialist review. Enhanced pathways are needed to 

accelerate specialist referral and timely IBD diagnosis.  

Key words:  
Inflammatory bowel disease, Crohn's disease, Ulcerative colitis, Chronic diarrhoea, Abdominal pain, 
Gastro-intestinal symptoms, Irritable bowel syndrome, depression, diagnosis, delayed diagnosis  
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Introduction 
 

Timely diagnosis of Inflammatory Bowel Disease (IBD) is essential to enable early treatment to 

alleviate symptoms and prevent disease progression. Individuals who wait for more than 2 years 

from the onset of gastrointestinal symptoms to Crohn’s disease (CD) diagnosis are at increased risk 

of emergency surgery.1 Likewise, those who are symptomatic for more than 6 months prior to their 

diagnosis of ulcerative colitis (UC) are more likely to undergo colectomy.2 Early treatment with 

immunomodulators and biologics can reduce the risk of disease progression to stricturing (B2) and 

penetrating (B3) disease phenotype and the consequent need for intestinal and perianal surgery in 

CD by more than 50%.3–6 In UC, early escalation of medical therapy has been shown to improve 

quality of life, although its impact on requirement for surgery is not fully established.4,7–11 Prompt 

diagnosis can be  challenging  since symptoms of CD and UC including abdominal pain, diarrhoea or 

rectal bleeding, also occur in other more common conditions such as irritable bowel syndrome (IBS) 

or haemorrhoids which can make diagnosis difficult.12 One in six individuals with IBD initially receive 

a diagnosis of irritable bowel syndrome13 and one in seven individuals with UC are initially diagnosed 

with haemorrhoids.14 This can result in a delayed specialist referral and diagnosis and a consequent 

missed opportunity to commence early treatment to prevent disease progression. Previous studies 

report the median duration of symptoms before diagnosis to be between 6-9 months for CD and 2-7 

months for UC, with a quarter of individuals waiting more than a year.2,14,15 However, these studies 

do not account for the baseline prevalence of gastrointestinal symptoms in the general population 

and may overestimate the duration and prevalence of symptoms attributable to undiagnosed IBD. 

Guidelines recommend patients experiencing gastrointestinal symptoms for more than 6 weeks 

should be referred to a gastroenterologist for timely specialist review within 4 weeks but it is unclear 

whether this is mirrored in real-world clinical practice.16,17  

We designed a nationally representative case control study to examine the duration of symptoms 

before IBD diagnosis. Further to this we performed a linked analysis to determine the timeliness of 
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specialist referral and the influencing factors like prior diagnosis of Irritable bowel syndrome and 

psychiatric co-morbidity.  The aim of our study was firstly to examine prevalence of gastrointestinal 

symptoms attributable to undiagnosed IBD before diagnosis and second identify predictors for 

timely specialist review.  

 

Methods 

Data source 

Using the Clinical Practice Research Datalink (CPRD) we identified all cases of CD and UC diagnosed 

between January 1st 1998 and May 1st 2016. CPRD is one of the largest validated primary care 

research databases in the world. It contains nationally representative, longitudinal, patient-level, 

anonymised electronic health records of 13 million patients from more than 700 general practices 

and is broadly representative of the United Kingdom (UK) population. The median follow-up for 

individuals registered on CPRD is 9.4 years, allowing study of long-term outcomes.18  Primary care 

physicians use Read codes to record symptoms, signs and diagnoses. Data are audited to ensure 

accuracy and completeness. Participating practices need to achieve and maintain 'Up to standard' 

status to continue contributing to the dataset. The database's primary purpose is for epidemiological 

research and the coding system has been previously validated for use in IBD.19 Numerous IBD related 

studies have been undertaken using it.20,21
  

Data were linked to the Hospital Episodes Statistics Outpatient database (HES OP) where available. 

HES OP contains details of all outpatient appointments in all NHS hospitals in England. We obtained 

ethical and scientific approval for the use of CPRD and HES for our study from the Independent 

Scientific Advisory Committee (ISAC Protocol number: 15_018R). 
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Incident case definition  

We defined incident IBD cases as individuals with a first ever diagnosis Read code for either CD or UC 

at least one year after registering with an 'Up To Standard' practice for the period January 1st 1998 

to May 1st 2016 in accordance with published and validated methods.19,22,23 

We excluded individuals if they had codes for both CD and UC, or indeterminate codes (e.g. 'non-

specific colitis'). Individuals were followed-up from their date of registration on the database until 

the date of their IBD diagnosis, defined as the date of the first recorded code for an IBD diagnosis in 

CPRD. 

To examine predictors of receiving timely specialist review we identified all cases with chronic GI 

symptoms (2 consultations within a 6 month period at least 6 weeks apart, Appendix 1). We 

identified all individuals with HES outpatient data and at least 10 years registration with their 

primary care practice before IBD was diagnosed. Individuals whose first presentation with chronic GI 

symptoms occurred before 01/01/2003 were excluded from this analysis as HES outpatient data was 

not collected before this point.  
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Control Groups 
We identified separate control groups for CD and UC cases from CPRD to establish the annual 

prevalence of GI symptoms in the general population without IBD. The CD and UC cases were 

matched 1:4 to controls according to sex and age, defined by year of birth. Individuals were eligible 

to be controls if they had no recorded diagnosis of IBD at any stage of their follow-up. After 

stratification by age and sex, controls were selected at random. Controls were each assigned the IBD 

diagnosis date of their matched IBD individual as a pseudo-diagnosis.13  

 

Excess prevalence of GI symptoms before IBD diagnosis  
We measured the period prevalence of GI symptoms in each of the 10 years before IBD diagnosis. 

Through a consensus process, a clinical steering group of clinicians with an interest in IBD developed 

lists of Read codes to identify symptoms of IBD, including abdominal or perianal pain, diarrhoea and 

rectal bleeding (Appendix 2 – Code List). Individuals were considered to have prevalent GI symptoms 

in a given year if their primary care physician recorded at least one code for GI symptoms in their 

medical records in that year. We included individuals in the denominator for each year if they were 

registered with their primary care practice that entire year.  We calculated the excess prevalence of 

GI symptoms attributable to IBD in each of the 10 years before IBD diagnosis as the prevalence of GI 

symptoms in the CD and UC cohorts minus the baseline prevalence of GI symptoms in their 

respective control groups.   To avoid recording GI symptoms reported within six months of the 

diagnosis of IBD we defined the first year before IBD diagnosis as the period eighteen to six months 

before the date of the first recorded diagnosis of IBD in CPRD.  

  

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article-abstract/doi/10.1093/ecco-jcc/jjaa146/5871943 by Im

perial C
ollege London Library user on 17 July 2020



Acc
ep

te
d 

M
an

us
cr

ipt

Manuscript Doi: 10.1093/ecco-jcc/jjaa146 

8 
 

Time to specialist review 
 

 We identified all individuals with IBD who had presented to a primary care physician with chronic GI 

symptoms lasting more than 6 weeks prior to their diagnosis. We measured the time from 

presentation in primary care to specialist review. The date of presentation with chronic GI symptoms 

was defined as the date of the second primary care physician consultation for GI symptoms. We 

defined first specialist review as the date of the first outpatient appointment recorded in the HES OP 

database with a gastroenterologist, paediatric gastroenterologist or colorectal surgeon. 

We examined potential predictors for timely specialist review. These were sex, age at presentation, 

socio-economic status (index of multiple deprivation), smoking status, prior diagnosis of IBS, prior 

diagnosis of depression, unattended appointments and era of presentation. Older age, smoking and 

low socioeconomic status have been associated with diagnostic delay of other chronic conditions.24–

27  We defined individuals as `smokers’, `ex-smokers’ or `non-smokers’ based on codes for smoking 

status in the 10 years before presentation with chronic GI symptoms. Individuals whose most recent 

code indicated active smoking were classed as `smokers’ and those with codes indicating previous 

but not current smoking were classed as `ex-smokers’; individuals with only `non-smoker’ codes 

were classed as `non-smokers’. Individuals without data on smoking have previously been shown to 

likely be either ‘never-smokers’ or ‘non-recent smokers’ and were therefore classed as `non-

smokers’.28  

We used the Index of Multiple Deprivation (IMD) a postcode-linked measure of socio-economic 

deprivation to assign individuals to 1 of 5 groups using IMD quintiles, from IMD group 1 (least 

deprived) to 5 (most deprived) 

We identified any individuals who had codes for IBS, depression or depressive symptoms before 

presentation with chronic GI symptoms.29  We identified unattended specialist appointments 
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between presentation with chronic GI symptoms and the first attended specialist appointment, to 

establish the impact of this on an individual’s chances of receiving specialist review. 

To examine changes in physicians’ diagnostic practice over the study period, we grouped individuals 

according to their era of presentation (i.e. 2003-2006, 2007-2010, 2011-2013, 2014-2016). 

Statistical Analysis 
We tabulated the prevalence of GI symptoms in each of the ten years leading up to IBD diagnosis 

among cases of CD and UC and their respective control groups. We estimated the risk difference of 

GI symptoms, with 95% confidence intervals, between cases and controls. 

We used Cox regression to determine hazard ratios (HR) for specialist review following presentation 

with GI symptoms and identified predictors of specialist review in cases who ultimately received a 

diagnosis of IBD. In this model we adjusted for all variables listed in the “Time to Specialist Review” 

section.  

We used Kaplan‐Meier analysis to present the time to first specialist review following presentation 

with chronic GI symptoms. 

We conducted a sensitivity analysis, to include any outpatient appointments coded only as `general 

internal medicine’ or `general surgery’, in case some gastroenterology and colorectal surgery 

appointments were not specifically coded. This allowed us to estimate the highest possible 

proportion of patients seen by a specialist in secondary care in the 18 months following 

presentation.  

All analyses were performed using STATA 15 (Statacorp LP, College Station, TX, USA). 
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Results 
 

Between January 1st, 1998 and May 1st, 2016 we identified 5,874 incident cases of CD and 13,681 

incident cases of UC and 78,114 age and sex matched controls (Table 1). 

Excess prevalence of gastrointestinal symptoms before IBD diagnosis 
 

We found individuals with CD and UC were four times more likely to visit their primary care 

physician for GI symptoms than their respective control groups between eighteen and six months 

before diagnosis (CD: 29.1% vs. 6.5%, risk difference 22.6%, 95% CI 21.3%-23.9%, UC: 23.9% vs 6.7%, 

risk difference 17.2%, 95% CI 16.4%-18.0%, Figures 1 and 2).  

There were higher proportions of abdominal or perianal pain (16.8% vs. 4.0%, risk difference 12.8%, 

95% CI 11.7%-13.8%), diarrhoea (12.2% vs. 1.8%, risk difference 10.4%, 95% CI 9.5%-11.3%) and 

rectal bleeding (4.5% vs. 1.1%, risk difference 3.4%, 95% CI 2.8%-4.0%) among cases of CD compared 

with their control group during the period eighteen to six months before diagnosis (Figure 1). 

Similarly the UC cohort had more rectal bleeding (10.6% vs. 1.2%, risk difference 9.3%, 95% CI 8.8%-

9.9%), diarrhoea (8.4% vs. 2.3%, risk difference 6.7%, 95% CI 6.2%-7.2%) and abdominal or perianal 

pain (8.5% vs 3.9%, risk difference 4.6%, 95% CI 4.0%-5.1%) during the same period (Figure 2). 

Assuming the excess GI symptoms were attributable to undiagnosed IBD we estimated 22.6% of CD 

and 17.1% of UC individuals were already symptomatic from undiagnosed IBD in the period eighteen 

to six months before diagnosis.  

In the period five years before diagnosis (5.5-4.5 years before diagnosis): 10.4% of CD individuals 

reported GI symptoms, an excess of 4.2% relative their control group (95% CI 3.2%-5.2%). In the 

same period 9.6% of UC individuals reported GI symptoms, an excess of 4.0% relative to their control 

group (95% CI 3.4%-4.6%). Likewise we found a significant excess of GI symptoms amongst patients 
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who go on to develop IBD in each of the ten years prior to their diagnosis compared to matched 

controls (Appendices 3 and 4 – Prevalence of GI symptoms before IBD diagnosis). 

Time to specialist review  
 

We identified 1,034 individuals who had presented to their primary care physician with chronic GI 

symptoms before diagnosis with IBD (Table 2 and Appendix 1). 

Of these 5.6% (n=58) received specialist review within 4 weeks, 32% (n=329) within 6 months and 

50% (n=513) within 18 months. 

A further 273 individuals with chronic GI symptoms had a record of a ‘general internal medicine’ or 

‘general surgery’ outpatient appointment but no appointment that met our stricter definition of 

specialist review. We included these individuals and those in the main analysis within a sensitivity 

analysis, where any general internal medicine or general surgery appointments were also considered 

specialist review. Using this wider definition, rates of specialist review rose to 23% at 4 weeks 

(n=300), 61% at 6 months (n=796) and 74% at 18 months (n=964). 

Compared with individuals presenting with chronic GI symptoms in the era 2003-2006 those 

presenting in the era 2014-2016 were significantly more likely to receive specialist review within 4 

weeks (2.1% vs. 15.2%), 6 months (17.6% vs. 75.8%) and 18 months (32.6% vs. 100%, Figure 3). 

Individuals with a previous diagnosis of IBS or depression were less likely to receive timely specialist 

review than those without (IBS: HR 0.77, 95%CI 0.60-0.99, Figure 4, Depression: HR=0.77, 95%CI 

0.60-0.98, Table 2).  

Fourteen per cent (n=142) of patients presenting with chronic GI symptoms were referred for 

specialist review but did not attend their appointment. These were 32% less likely to receive 

specialist review within 18 months (Table 2). The risk of missed appointments was similar regardless 
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of sex, age at presentation, smoking status, socioeconomic status or a previous diagnosis of 

depression or IBS. 

 

Discussion 

Main findings 

This is the largest study to date to examine the prevalence of GI symptoms in the decade before IBD 

diagnosis compared with matched control groups drawn from the general population. There is a 

significant excess of GI symptoms amongst patients who go on to develop IBD in each of the ten 

years prior to their diagnosis compared to matched controls. We found  one in ten individuals visited 

their primary care physician for gastrointestinal symptoms 5 years before being diagnosed with 

either CD or UC, compared with one in twenty individuals in the  matched control group. Only 5.6% 

of individuals with IBD received timely specialist review within 4 weeks of presenting to their 

primary care physician with chronic GI symptoms, although this rose to 15.2% in the most recent era 

of our study (2014-2016). Individuals with either a premorbid diagnosis of IBS or depression were 

less likely to receive timely specialist review after presenting to their primary care physician with 

chronic GI symptoms. 

Findings in relation to previous studies 

The time from the onset of GI symptoms  to IBD diagnosis has generally been reported to be longer 

for CD than UC.15,30,31  In contrast, our study found the prevalence of GI symptoms in the years 

before diagnosis of UC was similar to that of CD. In a study of the Swiss IBD Cohort 10% of patients 

reported first presenting to a physician with GI symptoms two years before being diagnosed with 

UC.15 We found even five years before the diagnosis of UC, one in ten patients were already visiting 

their primary care physician with GI symptoms. This may be because we used prospectively collected 

data as opposed to questionnaires that are subject to recall bias. It is also possible UC patients in the 
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Swiss study considered only rectal bleeding as a symptom of UC. However, in our study, diarrhoea 

and abdominal pain comprised more than half of the excess GI symptoms in the UC cohort 2-10 

years before diagnosis. This suggests these symptoms, which are common after diagnosis, may also 

in some individuals precede rectal bleeding in the natural history of UC.32 

Our study revealed that each year between 4-6% of primary care patients, who do not have a 

subsequent diagnosis of IBD, present to their primary care physician with GI symptoms. Like the 

Swiss cohort study, we found 10% of CD individuals reported GI symptoms five years before IBD 

diagnosis, but in the current study 6% of the control group reported GI symptoms in that same 

period, leaving an excess of 4%. By establishing the excess prevalence of GI symptoms we obtained a 

more accurate estimate of the prevalence of GI symptoms likely attributable to undiagnosed IBD.  

UK IBD standards state individuals with suspected IBD should receive specialist review within four 

weeks.17 This is the first study to examine whether this national standard is being met. We found 

only 5.6% of individuals with chronic GI symptoms received specialist review within four weeks. 

Encouragingly, in more recent era there has been a significant and progressive improvement in the 

rates of specialist review after presentation with chronic GI symptoms (Figure 3), perhaps reflecting 

improved diagnostic pathways with the increased use of surrogate biomarkers such as faecal 

calprotectin as an aid to risk stratification and diagnosis in the latter era of this study.33,34 

ECCO guidelines state that to avoid diagnostic delay clinicians should consider investigating chronic 

non-specific symptoms which may mimic IBS.35  Interestingly, our study found a previous diagnosis 

of IBS was associated with a reduced likelihood of specialist review (Figure 4), possibly due to 

clinicians assuming IBS to be the cause of the patient’s symptoms.36  Likewise, we found a previous 

diagnosis of depression was associated with a relative delay in specialist review. It is possible 

primary care physicians may consider GI symptoms more likely to be functional  in this group and 

hold off onward referral.37,38 An alternative explanation may be that individuals with depression 
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have different health-seeking behaviours and are less likely to request a referral to a specialist or 

attend appointments, although  adjusting for unattended appointments did not alter our findings.39  

Strengths and Limitations 

To our knowledge this is the largest study to examine the prevalence of GI symptoms in the 10 years 

before IBD diagnosis. Its size makes it highly unlikely that our results are due to chance. Data were 

drawn from a large nationally representative validated primary care research database linked to a 

national secondary care data source free of referral centre and recall bias, compared with previous 

studies which relied on retrospective questionnaires. In the UK universal healthcare coverage is 

provided by the National Health Service (NHS). It requires all individuals to be registered with a 

primary care physician, enabling high quality representative population-based studies using primary 

care data. In contrast with previous studies we used an age and sex matched control group without 

IBD to determine the baseline prevalence of GI symptoms among people who did not later receive a 

diagnosis of IBD during their follow-up. This allowed us to examine what proportion of GI symptoms 

is likely to be attributable to IBD.  

We captured data on primary care physician consultations for GI symptoms. A previous study has 

reported 1 in 10 patients with IBD wait more than a year from the time of onset of their symptoms 

before first visiting a doctor which is a potential limitation to the study.15 This is more likely to affect 

males who are less likely to consult a primary care physician, even after adjusting for equivalent 

morbidity.40 Individuals may have been diagnosed with IBD directly during an emergency hospital 

admission and never visited their primary care physician regarding GI symptoms before this. Coding 

of GI symptoms may have been incomplete as we were unable to capture data recorded as free-text, 

meaning the burden of diagnostic delay may be even greater than we report. We were unable to 

capture data on faecal calprotectin as this test only became available toward the end of our study 

period and it is not consistently recorded in CPRD.12 
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We used a strict definition of specialist review, which only included hospital appointments coded as 

gastroenterology, paediatric gastroenterology or colorectal surgery. However some appointments 

may not have been coded as a specific specialty and would not have been captured in our definition. 

This was particularly likely to affect our first era, 2003-2006, when 16% of all HES OP appointments 

were coded only as general internal medicine or surgery, although by 2016 this affected only 1% of 

appointments. We therefore conducted a sensitivity analysis using a broader definition of specialist 

review to include any outpatient appointments which had not been coded as a specific specialty. 

Incomplete coding partially explains the higher rates of specialist review seen in the more recent era 

relative to 2003-2007, but our sensitivity analysis using the wider definition of specialist review still 

demonstrated a significant improvement in rates of specialist review in the more recent era 

(Appendix 5). 

Some individuals may have been reviewed in the private healthcare sector and this would not have 

been captured in our study. It may also be possible some patients were referred directly for 

colonoscopy on a suspected cancer referral pathway, which was also not captured in our study. It is 

therefore possible that for a small proportion of cases the time to specialist review may have been 

overestimated. 

Despite our study design using matched control groups, some residual confounding remains. For 

example, we did not have data on severity of GI symptoms which may have also influenced the time 

to specialist review. 

Implications 

Our findings highlight a pressing need to improve the timely detection of IBD among symptomatic 

patients consulting in primary care. Even in the UK, where 98% of patients have access to universal 

coverage of healthcare, one in twenty-five individuals who are eventually diagnosed with IBD have 

GI symptoms for at least 5 years before diagnosis. Diagnostic delay of this magnitude is likely to 

negatively impact quality of life for these patients,41 creating uncertainty about the possible cause of 
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symptoms as well as leaving pain, troublesome diarrhoea and rectal bleeding untreated. A Danish 

register-based study demonstrated individuals with IBD had significantly higher health costs in each 

of the 10 years before diagnosis relative to controls.42 

 Individuals with IBD were more likely to use health services but also had lower labour production 

value due to periods of unemployment. This may be a consequence of the excess GI symptoms 

identified during the pre-diagnostic period in our study and timely diagnosis of IBD may reduce the 

cost burden associated with diagnostic delay. Furthermore, several studies have indicated diagnostic 

delay is associated with disease progression, increased steroid use and an increased risk of surgery in 

both CD and UC.1,2,31 Early initiation of therapy may improve the natural history of CD, delaying or 

preventing progression to stricturing (B2) or penetrating (B3) phenotype, although an equivalent 

disease modifying effect is yet to be demonstrated in UC.4–6,11,43,44 Even so, timely diagnosis of UC 

remains a crucial goal as treatment significantly improves symptoms and patients’ quality of life.8 

Clinicians need a higher index of suspicion for IBD and fast-track referral pathways should be 

implemented. Less than a tenth of individuals with chronic GI symptoms receive timely specialist 

review within the recommended 4 weeks.16,17 Although this improved significantly in the more 

recent era of our study this trend is likely to have reversed during the COVID-19 pandemic which has 

resulted in substantially higher thresholds for investigation and inevitable delay in referral from 

primary care for all but the sickest. After the pandemic recedes it is probable there will remain a 

prolonged backlog in services which must be addressed carefully in planning future diagnostic 

pathways. 

An IOIBD initiative developed a red flag index for early diagnosis of Crohn’s Disease in patients 

presenting with GI symptoms.34 A validation study found the index, based on history alone, had only 

50% and 58% sensitivity and specificity respectively, meaning many diagnoses of CD would be 

missed.45 However when used in conjunction with faecal calprotectin, a non-invasive biomarker of 

intestinal inflammation, the sensitivity and specificity rose to 100% and 72% respectively. The BSG 
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guidelines recommend any individuals presenting with GI symptoms lasting more than 4 weeks, 

where it is unclear whether further investigation is warranted, should have a faecal calprotectin 

tested and if this is raised further investigation is appropriate.16 

Clinicians need to be mindful that diagnostic labels of IBS and depression are associated with a 

relatively increased delay in specialist review for GI symptoms. Raising public awareness of the 

importance of reporting unresolved GI symptoms to primary care physicians may facilitate timely 

diagnosis.46 The Royal College of General Practitioners and Crohn’s and Colitis UK have used the IBD 

Spotlight project in 2017/2018 to support primary care physicians with the aim of improving 

detection and diagnosis of IBD.47 This campaign was conducted just after our study period and 

further research is needed to determine its impact. 

 

Conclusions 

There is a significant excess of GI symptoms 5 years before diagnosis of IBD compared to the 

background population which is likely attributable to undiagnosed disease. Previous diagnoses of IBS 

and depression are associated with a delay in specialist review. Enhanced pathways are needed to 

accelerate specialist referral and timely IBD diagnosis.  

 

Table 1: Baseline characteristics of study population 

 
 

IBD Status Crohn’s 
Disease 

Controls 
(CD) 

Ulcerative 
Colitis 

Controls 
(UC) 

n= 5,874 23,436 13,681 54,616 

Demographics     

Male (%) 
 
Age at diagnosis (years) (%) 

2,721 (46) 
 

10,848 (46) 7,278 (53) 29,054 (53) 
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<17 

17-39 

>39 

492 (8) 

2,420 (41) 

2,961 (51) 

1,961 (8) 

9,654 (41) 

11,817 (51) 

380 (3) 

4,194 (31) 

9,106 (67) 

1,522 (3) 

16,756 (31) 

36,334 (67) 

 

Social deprivation (%) 

IMD 1-3 

IMD 4-5 

Unknown 

 

2,187 (37) 

1,243 (21) 

2,444 (42) 

 

8,466 (36) 

4,969 (21) 

10,001 (43) 

 

5,692 (42) 

2,437 (18) 

5,552 (41) 

 

20,332 (37) 

11,238 (21) 

23,046 (42) 

Chronic GI symptoms – Individuals who presented twice within a 6 month period for gastrointestinal 

symptoms, where the presentations were at least 6 weeks apart 

IMD – Index of Multiple Deprivation, 1 represents the least deprived and 5 represents the most deprived 

Premorbid Depression – The patient had a previous diagnosis of depression prior to this presentation with 

chronic gastrointestinal symptoms 

Premorbid IBS – The patient had a previous diagnosis of Irritable Bowel Syndrome prior to this presentation 

with chronic GI symptoms 

Unattended Appointment – The patient was offered but did not attend a specialist appointment between the 

time of presenting to their GP with chronic GI symptoms and finally attending a specialist appointment 
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Table 2:   Probability of specialist review in the 18 months 

following presentation with chronic GI symptoms to a primary 

care physician   

 
 Baseline Characteristics 

n=1,034 
Multiple Cox Regression 

n=1,034 

 n (%) 
 

HR 95% CI 

Age at presentation 
<17 
17-39 
>39 
 

 
63 (6) 

379 (37) 
592 (57) 

 

 
0.68 

1 
0.94 

 
0.46-1.01 

- 
0.78-1.13 

Sex 

Female 

Male 

 

590 (57) 

444 (43) 

 

 

1 

1.03 

 

- 

0.86-1.23 

Social deprivation  

IMD 1-3 

IMD 4-5 

 

696 (67) 

338 (33) 

 

1 

1.12 

 

- 

0.93-1.35 

Smoking Status 

Non-smoker 

Smoker 

Ex-Smoker 

 

574 (55) 

165 (16) 

295 (29) 

 

1 

1.02 

1.14 

 

- 

0.79-1.33 

0.94-1.40 

    

Premorbid Depression 174 (17) 

 

0.78 0.61-0.99 

Premorbid IBS 173 (17) 0.77 0.59-0.99 

 

Era of presentation 
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2003-2006 

2007-2010 

2011-2013 

2014-2016 

473 (46) 

363 (35) 

 165 (16) 

33 (3) 

1 

2.07 

3.89 

8.53 

- 

1.67-2.56 

3.06-4.95 

5.78-12.6 

 

Unattended Appointment 

 

143 (14) 

 

0.68 

 

0.52-0.89 

     

All variables are included in the analysis. Results with a p-value of <0.05 are highlighted in bold. 

Chronic GI symptoms – Individuals who presented twice within a 6 month period for gastrointestinal 

symptoms, where the presentations were at least 6 weeks apart 

IMD – Index of Multiple Deprivation, 1 represents the least deprived and 5 represents the most deprived 

Premorbid Depression – The patient had a previous diagnosis of depression prior to this presentation with 

chronic gastrointestinal symptoms 

Premorbid IBS – The patient had a previous diagnosis of Irritable Bowel Syndrome prior to this presentation 

with chronic GI symptoms 

Unattended Appointment – The patient was offered but did not attend a specialist appointment between the 

time of presenting to their GP with chronic GI symptoms and finally attending a specialist appointment 
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Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 
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