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Abstract
Introduction: The Clinical Practice Research Datalink (CPRD) is a large electronic dataset of primary care medical records. For the purpose of epidemiological studies, it is necessary to ensure accuracy and completeness of cancer diagnoses in CPRD.
Method: Cases included had a colorectal, oesophagogastric(OG), breast, prostate or lung cancer diagnosis recorded in a least one of CPRD, Cancer Registry(CR) or Hospital Episodes Statistics(HES) between 2000 and 2013. Agreement in diagnosis between the datasets, difference in dates, survival at one and five-years, and whether patient characteristics differed according to the dataset or the timing of diagnosis were investigated.
Results: 116769 patients were included. For each cancer, approximately 10% of cases identified from CPRD or HES were not confirmed in the CR. 25.5% colorectal, 26.0% OG, 8.9% breast, 32.0% lung and 18.6% prostate cases identified from the CR were missing in CPRD. The diagnosis date was recorded later in CPRD compared with CR for each cancer, ranging from 81.1% for prostate to 59.6% for colorectal, especially if the diagnosis was an emergency.  Compared with the CR and HES, the adjusted risk of a missing diagnosis in CPRD was significantly higher if the patient was older, had more co-morbidities or was diagnosed as an emergency. Survival at one and five-years was highest for CPRD.
Conclusion: Patient demographics and the route of diagnosis impact the accuracy of cancer diagnosis in CPRD. Although CPRD provides invaluable primary care data, patients should ideally be identified from the CR to reduce bias.
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1. Introduction
Due to the potential ethical issues associated with carrying out randomised controlled trials to investigate the impact of diagnostic delays on treatment and survival, the Clinical Practice Research Datalink (CPRD, formerly the GPRD) offers an alternative. This is a large national database of electronic primary care medical records123, which can be linked by NHS Digital4 to Hospital Episode Statistics (HES), Office for National Statistics (ONS) mortality data and the Cancer Registry (CR). It is therefore possible to describe the patient pathway from presentation to long term follow-up5. 

However, before robust statistical analysis can be carried out, it is necessary to ensure the accuracy of key clinical events such as cancer diagnosis6. Using the linkage described above, it is now possible to investigate discrepancies between datasets, and whether these discrepancies can lead to significant differences in patient characteristics. Diagnoses recorded in CPRD are recorded either at the time of consultation or at a later date following hospital discharge or letters from clinics4. Time-to-event studies rely on the diagnosis date. Differences in this date by database have not previously been clarified for individual cancers78.

The aim of this study is to describe the agreement of cancer diagnosis between CPRD, HES and CR, and whether utilising CPRD alone infers a selection bias. The magnitude of difference in diagnosis dates between the CPRD and the other datasets, and whether patient characteristics or the route of diagnosis increases the risk of a later diagnosis in CPRD relative to CR, is also investigated.

2. Method
2.1 Cohort selection
Data was provided by CPRD (protocol 15_078). Anonymised patients over 18 years of age were identified from GP practices (n = 375) based in England that had provided consent for linkage to the CR, HES, and ONS. Each patient had a diagnosis of colorectal (CRC), oesophagogastric (OG), prostate, lung or breast cancer in at least one of the three datasets. As the timeline of each dataset varied, patients with the first diagnosis before 2000 or after 2013 in any one of the datasets were excluded. Data was provided in a day, month, year format, allowing accurate comparisons. 

2.2 Dataset descriptions
2.2.1 The Clinical Practice Research Datalink 
Interactions with primary care, including diagnoses, symptoms, investigations and referrals, are recorded onto an electronic database, using a combination of free text and a system of READ codes. The latter are translated into ‘medcodes’ and provided to researchers with the date of the consultation. This large electronic data source provides longitudinal medical records for 8 – 10% of the population in England4. READ codes for the cancers used in this study were extracted from previous publications, and updated using the latest list of codes provided by CPRD(see Appendix A). Two authors independently selected the codes, with disagreements being decided after discussion. Only practices considered up to research quality standard by CPRD were included. 

2.2.2 Cancer registry 
New cases of cancer are recorded in the CR with information from death certificates, local cancer registries, pathology results, screening programmes and HES9. It is a dynamic database, in which cancer registrations can be added or amended up to a year after the initial record. The UK cancer registries follow a hierarchical system of defining the diagnosis date from the date of first histological diagnosis, down to the diagnosis based on autopsy10. Patients were extracted if they had the relevant ICD 10 codes(Appendix B) up to the end of 2013 for the cancers of interest. 

2.2.3 Hospital Episodes Statistics 
The linked HES dataset used in this study provided medical records for admission and day case procedures, including endoscopic examinations, but not outpatient appointments or Emergency department attendances without an admission. The ICD10 codes for diagnoses and OPCS-4 for procedures are provided together with the admission and discharge date to researchers. A patient was included in the analysis if they had an ICD10 code for the cancers of interest within the diagnosis fields (Appendix B). 

CPRD records, registrations within CR and HES data were provided for all patients irrespective from which dataset the patient had originally been identified. 

2.2.4 Office for National Statistics mortality data
The ONS holds all-cause death data for the UK population provided as ICD coding. An algorithm, as set out by ONS, is used to determine the underlying cause of death, even if this was not the primary cause of death on the death certificate. The former is used in national statistics regarding cancer associated death. ONS data was used to determine one and five-year, cancer and non-cancer related mortality. Follow-up was available until 1st April 2015. 

2.3 Study variables
2.3.1 Age
Age was categorised into under 50, 50 – 59, 60 – 69, 70 – 79 and 80 and over.

2.3.2 Charlson comorbidity score
Charlson score was calculated from a combination of ICD10 and READ codes from HES and CPRD respectively(codes described previously11), using three years of data up to the day before the diagnosis date of interest.

2.3.3 Socioeconomic status
The English Index of Multiple Deprivation (IMD) was provided by CPRD and categorised into quintiles from 1 (least deprived) to 5(most deprived). 

2.3.4 Route of diagnosis
A patient was deemed to have undergone an emergency diagnosis if there was an emergency admission with an ICD code for that particular cancer in the six months up to and including the diagnosis date.

2.4 Statistical analysis
2.4.1 Agreement of cancer diagnosis and differences in patient characteristics
The percentage of each of the five cancers identified from HES, CPRD and the CR is described, as well as the percentage of cases in a particular dataset confirmed by each one of the other two sources. Overall differences in age, gender, Charlson co-morbidity score, socioeconomic status, proportion of emergency diagnoses and cancer and non-cancer related mortality at one and five years between the datasets were investigated using the Pearson chi-square test, with analysis of residuals to determine significant differences between datasets.  

2.4.2 Comparison of cancer diagnosis dates
For the purpose of calculating the difference between cancer diagnosis dates, cases without a diagnosis in both the datasets of interest or those with more than a year between the first diagnosis dates were excluded. The latter assumed only diagnoses recorded within a year represented the same cancer episode.  The median difference in days and the interquartile range is described for the whole dataset, together with the proportion of patients according to each week of difference. 

A logistic regression model was used to determine the adjusted odds ratio of a later diagnosis in CPRD for age, gender, Charlson score, emergency diagnosis and IMD. 

Significance was taken at p < 0.05. All analysis was carried out in SPSS (IBM, v24). 


3. Results
3.1 Patient cohort
30773 colorectal, 12944 oesophagogastric, 41515 breast, 31951 lung and 34189 prostate cancer patients were identified with a diagnosis in either HES, CPRD or the CR with complete dates. Of these, 79.2%, 80.1%, 73.8%, 80.1% and 75.5% patients respectively had a diagnosis between 2000 and 2013 in at least one of the datasets, and were included for further analysis. 

3.2 Comparison of cancer diagnoses recording
3.2.1 Agreement between the datasets 
The highest agreement between all three datasets was noted for breast cancer (75.8%). This reduced to 63.8%, 62.7%, 55.7% and 52.% for OG, colorectal, prostate and lung respectively. For each cancer, around 10% of cases identified from CPRD or HES were not confirmed in the CR (table 1). On the contrary, 25.5% of colorectal, 26.0% OG, 8.9% breast, 32.0% lung and 18.6% prostate cancer cases identified from the CR were missing in CPRD. The percentage of HES cases missing in CPRD was similar. The CR had the highest proportion of patients without a confirmed diagnosis in either of the other two datasets for all cancers except OG.

3.2.3 Difference in patient characteristics between the datasets
Apart from breast, CPRD demonstrated a significantly lower proportion of patients aged 80 and over compared with the CR (Supplementary data 1). CPRD also had a significantly higher percentage of patients with a Charlson score of zero compared with the CR for colorectal (77.5% vs 76.4%) and prostate cancer (80.7% vs 82.2%), while no significant difference was seen for lung, prostate or breast cancer. For all cancers, CPRD patients demonstrated the highest survival at one and five years compared with either HES or the CR. HES patients had a significantly higher Charlson score and emergency diagnoses than either CPRD or the CR for each of the five cancers, and a lower IMD level for breast, prostate and lung cancer. There was no significant difference in gender between the three datasets for the five cancers, or IMD between the CR and CPRD (supplementary data 1). 

3.3 Difference in diagnostic dates 
3.3.1 Between CPRD and CR 
16027 (65.7%) colorectal, 6791 (65.4%) OG, 25895 (84.6%) breast, 14858 (58.1%) lung and 17488 (67.8%) prostate cancer patients had a diagnosis within a year in both CPRD and CR (figure 1). For all five cancers the majority of patients had a diagnosis in CPRD later than the CR (59.6% colorectal, 68.6% OG, 75.9% breast, 71.3% lung, 81.1% prostate). The largest median difference was noted for prostate cancer (16 days IQR 7 – 30), while the least difference was seen for colorectal cancer (6 days IQR 0 – 21). Colorectal and UGI cancer had the highest concordance of diagnosis date at 16.2% and 16.5% respectively. 

3.3.2 Between CPRD and HES 
63.2% colorectal, 64.5% OG, 73.3% breast, 52.3% prostate and 42.9% lung cancer patients had a diagnosis recorded within a year in both CPRD and HES(figure 2). The majority of colorectal, OG, prostate and lung patients had a diagnosis later in CPRD compared with HES, in contrary to breast cancer for which 79.2% had a diagnosis earlier in CPRD. The distribution of difference in diagnosis dates for prostate cancer patients demonstrated a peak at over 10 weeks earlier in CPRD and a second smaller peak at two weeks later in CPRD. For breast cancer, a peak of 16.9% was seen at three weeks earlier in CPRD with second smaller peak at one week later in CPRD. The distributions for lung, UGI and colorectal were similar, with peak frequencies later in CPRD. 

3.3.3 Between CR and HES
79.0% colorectal, 80.6% OG, 78.3% breast, 70.6% prostate and 51.6% lung cancer patients had a diagnosis within a year in CR and HES (figure 3). These two datasets demonstrated the highest proportion of patients with matching diagnosis dates, ranging from 46.0% for OG to 7.2% for breast. Apart from the latter, the remaining cancers had a zero median day difference between the two datasets. Two similar peaks as in the comparison between CPRD and HES were seen again for breast and prostate cancer. 

3.3.4 Logistic regression for a later diagnosis in CPRD compared with the CR 
Unadjusted analysis results are provided in the supplementary section 2. The odds of a later diagnosis recorded in CPRD were significantly increased following an emergency diagnosis for colorectal (OR 1.48 (1.35 – 1.61)), OG (OR 1.46 (1.26 – 1.70)) and lung cancer (1.32 (1.20 – 1.44)), but no association was noted for breast or prostate cancer (table 2). For both breast and prostate cancer, patients aged 70 – 79 and 80 and over were less likely than those aged 60 – 69 to have a later diagnosis in CPRD. A Charlson score of over one was associated with a later diagnosis in CPRD for colorectal (1.17 95% CI 1.06 – 1.30) and OG cancer (1.20 95% CI 1.02 – 1.40). There was no association between gender and timing of cancer diagnosis recording in CPRD, or IMD level for colorectal or OG cancer. 

4. Discussion
4.1 Summary
This study provides a comprehensive analysis of cancer diagnosis recording between three of the largest national datasets available in the UK. Discrepancies in diagnosis dates and differences in patient demographics between CPRD, CR and HES is described. Patient characteristics differed according to the data source as well as the timing of diagnosis. Between 9% to 32% of CR cases were missing in CPRD depending on the cancer site. The lowest median difference in diagnosis dates, together with highest proportion of patients with a matching diagnosis date, was noted between CR and HES for all cancers except breast. For the later the CR and CPRD demonstrated the highest concordance in dates. 

4.2 Relevance to clinical practice
Routinely collected national data, as found in the CR, HES and CPRD, provides a large cohort for epidemiological studies to investigate delays112. As the information has not been obtained especially for the purpose of a particular study, these datasets have an advantage over bespoke data by saving both time and cost, while excluding recall bias4. If the dataset has a systematic deficiency in the process of data collection, then there is an element of bias that will be inevitably introduced into the study.

Delays in diagnosis and treatment have been identified as potential causes leading to worse outcomes13. Since the introduction of international standards for data collection, the CR is now used as an important source for international comparison of hospital care and can be considered the gold standard relative to HES and CPRD10. As such, the 10% of cancer cases identified in CPRD or HES not confirmed by the CR in this study are likely to represent false negative cases, rather than true missing cases from the CR. Such false negatives may be a result of a presumed diagnosis by the GP.

HES has been shown to be accurate in its demographic information and primary diagnosis and procedure codes when compared with hospital clinical notes14. However, our study has shown that HES-only studies are likely to over represent older patient and those diagnosed through an emergency route, resulting in the worse survival noted. On the contrary, CPRD-only studies will under represent these groups compared with CR. The relatively better survival in CPRD patients may also reflect a lack of cancer diagnosis recording in CPRD for patients who die shortly after the first cancer diagnosis in hospital and/or at post mortem. The relatively low coverage of CPRD cases in HES for prostate and breast cancer may be explained by the availability of hormonal-only treatment as first-line, which does not require hospitalisation. 

The discrepancy in dates found in this study correlate with the different patient pathway for each cancer. For both prostate and breast two peaks were identified in the comparison between HES and the other two datasets. The first peak corresponds to diagnoses through outpatient clinics, for whom there would be no corresponding diagnosis in inpatient HES. For prostate cancer, there may be a prolonged period between neo-adjuvant treatment and resection, explaining the peak at over ten weeks earlier in CPRD compared with HES, but only four weeks for breast cancer. A second peak indicating a diagnosis in HES earlier than CPRD identifies patients who either underwent a resection or were diagnosed following an inpatient procedure. The relatively high concordance in diagnosis dates between HES and CR for the remaining three cancers suggests use of an endoscopic examination leading to a tissue diagnosis. As the GP is likely to be informed of the diagnosis following a multi-disciplinary team meeting, the diagnosis in CPRD is found later in the majority of patients.

Through regression modelling, colorectal, OG and lung patients diagnosed through an emergency were more likely to have a later diagnosis in CPRD than CR. Breast and prostate patients aged over 69 were less likely to have a later diagnosis in CPRD, perhaps reflecting the presumptive diagnosis of cancer following finding of a breast mass or raised Prostatic Specific Antigen in primary care. Alternatively, the date in the CR was changed after further histological information was provided following a resection. 

4.3 Comparison with previous studies
Our findings confirm previous studies that although a high proportion of CPRD diagnoses can be verified by the CR, a relatively low percentage of cases found in the CR are found in CPRD7. This is particularly an issue with colorectal and OG, both of which are associated with a higher emergency route to diagnosis than the other cancers. The similar level of coverage of CPRD by HES confirms this. 

By using linkage between the three datasets used in our study, Dregan et al.8  also found the percentage of cases in CPRD recorded in the CR was high and the majority of patients had a diagnosis in the CR earlier than CPRD. However, they did not investigate comparisons with HES, nor the difference in demographics between datasets. Boggon et al.7 demonstrated the percentage of cases in CPRD confirmed in CR was not as high for breast and prostate as in this study, which may be because their cohort was originally extracted for the purposes of diabetes. They described the differences in patient characteristics for all the cancers combined. By presenting data for each of the five most common cancers separately, we have found differences in characteristics which would have been missed if amalgamated together. 

We believe the cancer cohort for an observational study should ideally be based on the CR because a CPRD-only study will provide fewer patients, may introduce a selection bias and could falsely shorten survival as the latter is usually measured from the date of diagnosis. However depending on the aims of a study, the number of patients provided by using only CPRD may be sufficient. in addition this avoids the extra cost of linkage to the CR. Nevertheless, the findings of our study should be considered by researchers when deciding on their study source. 

4.4 Strengths and limitations
Patients were selected solely on the basis of a cancer diagnosis in at least one of the linked datasets. Previous studies comparing coverage have used cohorts selected for other conditions. Dates in all three datasets were provided in a day, month and year format, providing accurate comparisons not described previously. 

It is not possible to determine whether the cancer diagnosis recorded in CPRD by the GP was a provisional diagnosis based on the clinical findings at the time of presentation. Further data regarding the diagnosis of cancer may be found within the free text, although it is expected such a diagnosis would be recorded as a READ term, especially if based on confirmation from secondary care. 

5. Conclusion
Epidemiological studies require robust data to allow the findings to be translated to the general population. Due to the differences in patient characteristics, mortality and the finding that cancer diagnoses are recorded earlier in the CR compared with HES and CPRD, this study suggests patients, and their diagnosis date, should ideally be identified from the CR. 
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Table 1 - Percentage of cases in source data confirmed in the other two datasets. 

	
	
	Colorectal
N = 24386
	Oesophagogastric
N = 10370
	Breast
N = 30621
	Lung
N = 25581
	Prostate
N = 25811
	

	
	
	CR
	CPRD
	HES
	NC
	CR
	CPRD
	HES
	NC
	CR
	CPRD
	HES
	NC
	CR
	CPRD
	HES
	NC
	CR
	CPRD
	HES
	NC

	Source
	CR
	-
	74.5
	88.6
	5.7
	-
	74.0
	90.8
	5.4
	-
	91.1
	86.5
	2.7
	-
	67.0
	82.2
	8.8
	-
	81.4
	75.9
	5.1

	
	CPRD
	92.7
	-
	89.5
	3.1
	94.0
	-
	92.7
	2.4
	95.6
	-
	85.8
	2.7
	92.0
	-
	84.4
	3.1
	91.3
	-
	74.6
	3.8

	
	HES
	92.3
	74.9
	-
	4.4
	91.4
	73.5
	-
	5.8
	96.6
	91.2
	-
	1.6
	90.0
	67.3
	-
	6.0
	89.5
	78.4
	-
	4.9




NC – Not confirmed CR – Cancer Registry, CPRD – Clinical Practice Research Datalink, HES – Hospital Episodes Statistics






















Figure 1 - Distribution of differences in diagnosis dates between the Clinical Practice Research Datalink (CPRD) and the Cancer Registry (CR). 


	 
	Colorectal
N = 16027
	UGI
N = 6791
	Breast
N = 25895
	Lung
N = 14858
	Prostate
N = 17491

	Median days (IQR)*
	6 (0 – 21)
	8 (0 – 20)
	7 (1 – 15)
	8 (0 – 21)
	16 (7 – 30)

	Same date
	2592
	16.2
	1122
	16.5
	2244
	8.7
	935
	6.3
	1117
	6.4

	Earlier in CPRD
	3879
	24.2
	994
	14.9
	4021
	15.4
	3324
	22.4
	2220
	12.5

	Later in CR
	9556
	59.6
	4675
	68.6
	19630
	75.9
	10599
	71.3
	14154
	81.1



*Positive values on the x axis and in the table indicate a diagnosis later in CPRD




















Figure 2 - Distribution of difference in diagnosis dates between CPRD and HES. 



	
	Colorectal
N = 15415
	UGI
N = 6688
	Breast
N = 22451
	Prostate
N = 13505
	Lung
N = 10986

	Median days (IQR)*
	1 (-8 to 17)
	5 (0 to 17)
	-17 (-28 to -5)
	6 (-13 to 17)
	0 (-77 to 21)

	Same date
	2698
	17.5
	1125
	16.9
	971
	4.3
	817
	6.0
	517
	4.7

	Earlier in CPRD
	4520
	29.3
	1490
	22.3
	17803
	79.2
	4594
	34.0
	4978
	45.3

	Earlier in HES
	8197
	53.2
	4073
	61.1
	3677
	16.5
	8094
	60.0
	5491
	50.0



*A positive result on the x axis and in the table indicates a diagnosis later in CPRD.























Figure 3 – Distribution of difference in diagnosis dates between CR and HES 





	
	Colorectal
N = 19266
	UGI
N = 8363
	Breast
N = 23972
	Prostate
N = 18212
	Lung
N = 13208

	Median days (IQR)*
	0 (-2 to 1)
	0 (-1 to 1)
	-25 (-36 to -14)
	0 (-14 to 2)
	0 (-84 to 0)

	Same date
	7027
	36.5
	3850
	46.0
	1714
	7.2
	5839
	32.1
	4876
	36.9

	Earlier in CR
	5222
	27.1
	2126
	25.4
	20008
	83.5
	6069
	33.3
	5724
	43.3

	Earlier in HES
	7017
	36.4
	2387
	28.5
	2250
	9.4
	6304
	34.6
	2608
	19.7




* a positive value in the table and on the x axis indicates a diagnosis later in the cancer registry IQR – Interquartile range


































	
	Colon
	UGI
	Breast
	Lung
	Prostate

	
	OR
	p
	OR
	p
	OR
	p
	OR
	p
	OR
	p

	Age
	Under 50
	1.15 (0.97 – 1.36)
	0.107
	1.34 (0.99 - 1.82)
	0.063
	0.95 (0.87 – 1.04)
	0.241
	0.93 (0.74 - 1.16)
	0.500
	2.20 (1.15 – 4.22)
	0.017

	
	50 - 59
	0.97 (0.86 - 1.08)
	0.552
	0.89 (0.74 – 1.08)
	0.232
	0.93 (0.86 - 1.01)
	0.105
	1.00 (0.88 - 1.14)
	0.971
	0.88 (0.75 - 1.02)
	0.081

	
	60  - 69
	ref

	
	70 - 79
	0.95  (0.88 - 1.04)
	0.255
	0.96 (0.84 - 1.11)
	0.601
	0.75 (0.68 – 0.81)
	< 0.0005
	1.02 (0.930 - 1.12)
	0.695
	0.86 (0.78 – 0.94)
	0.001

	
	80 and over
	0.93 (0.85 - 1.02)
	0.100
	0.96 (0.83 -1.21)
	0.559
	0.65 (0.59 – 0.72)
	< 0.0005
	1.04 (0.94 - 1.15)
	0.505
	0.55 (0.50 – 0.62)
	< 0.0005

	Gender
	Female
	ref

	
	Male
	0.97 (0.89 - 1.02)
	0.129
	0.99 (0.89 – 1.11)
	0.908
	-
	
	1.05 (0.97 – 1.13)
	0.220
	-
	-

	IMD
	1
	ref

	
	2
	0.96 (0.88 - 1.05)
	0.393
	0.94 (0.80 - 1.10)
	0.453
	0.92 (0.85 – 0.99)
	0.036
	0.91 (0.80 - 1.02)
	0.100
	0.97 (0.87 - 1.08)
	0.555

	
	3
	0.95 (0.87 - 1.05)
	0.310
	0.99 (0.84 - 1.17)
	0.893
	0.89 (0.82 – 0.97)
	< 0.0005
	0.86 (0.77 – 0.97)
	0.015
	0.88 (0.78 – 0.98)
	0.018

	
	4
	1.00 (0.90 - 1.11)
	0.954
	0.89 (0.75 - 1.04)
	0.146
	0.96  (0.88 - 1.05)
	0.368
	0.96 (0.86 - 1.08)
	0.537
	0.80 (0.71 – 0.90)
	< 0.0005

	
	5
	1.02 (0.91 - 1.14)
	0.751
	1.14 (0.96 - 1.36)
	0.148
	0.81 (0.74 – 0.90)
	< 0.0005
	0.92 (0.82 - 1.04)
	0.185
	0.91 (0.78 - 1.05)
	0.173

	Charlson score
	Zero
	ref

	
	One
	1.05 (0.96 - 1.16)
	0.306
	1.18 (1.01 - 1.37)
	0.040
	1.07 (0.95 - 1.20)
	0.297
	1.02 (0.93 – 1.13)
	0.634
	1.07 (0.95 - 1.22)
	0.218

	
	Over one
	1.17 (1.06 – 1.30)
	< 0.0005
	1.20 (1.02 – 1.40)
	0.027
	1.00 (0.87 - 1.16)
	0.992
	1.04 (0.97 - 1.13)
	0.220
	1.08 (0.94 - 1.24)
	0.299

	Emergency
	No
	ref

	
	Yes
	1.48 (1.35 – 1.61)
	< 0.0005
	1.46 (1.26 – 1.70)
	< 0.0005
	1.13 (0.90 - 1.43)
	0.293
	1.32 (1.20 – 1.44)
	< 0.0005
	0.82 (0.68 – 1.00)
	0.050



[bookmark: _GoBack]Table 2 – Odds Ratio (OR) of a diagnosis later in CPRD for all five cancers, adjusted for age, gender, IMD, Charlson score and Emergency admission

Colorectal	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	4.9000000000000004	0.6	1	1.2	1.5	2	2.8	3.5	3.9	4	4.0999999999999996	17.5	14.6	10.8	8.6	5.0999999999999996	3.5	2.2000000000000002	1.9	1.1000000000000001	1	0.7	3.8	UGI	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	3.7	0.4	0.5	0.7	1	1.5	1.9	2.4	3.1	3.6	3.6	16.8	16.399999999999999	15.7	10.3	5.8	3.5	2	1.2	1.1000000000000001	0.6	0.5	3.6	Breast	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	6.4	0.7	0.8	1.4	2.4	4.0999999999999996	8.2000000000000011	14.2	16.899999999999999	15.7	8.4	4.3	5	3.6	2.6	1.4	0.9	0.6	0.4	0.3	0.2	0.2	1.2	Prostate	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	26.7	1.9	2	1.8	1.8	2	1.7	1.8	1.7	2	1.9	4.7	5.2	10.7	10.5	6.9	4.2	2.7	1.7	1.4	1.1000000000000001	0.7	4.9000000000000004	Lung	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	8.2000000000000011	0.8	0.9	1.1000000000000001	1.5	2.1	2.2999999999999998	3	3.8	4.3	6	6	14.2	17	9.7000000000000011	5.5	3.5	2.2000000000000002	1.4	1	0.8	0.6	4.0999999999999996	Difference in diagnosis dates (weeks) 


Percent




Colorectal	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	5.2	0.8	1.2	1.7	2	2.2999999999999998	3	3	2.7	2.4	2.8	36.5	25	3.7	1.9	1.3	1	0.7	0.6	0.4	0.4	0.2	1.1000000000000001	UGI	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	4.3	0.7	0.8	1.3	1.6	2.2000000000000002	2.7	3	2.7	2.6	3.6	46	18.5	3.5	1.6	0.7	0.6	0.4	0.4	0.4	0.2	0.2	2	Breast	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	6.5	1.1000000000000001	1.4	2.7	5.0999999999999996	9.6	14.8	17.100000000000001	14.6	8.5	2.1	7.2	7.4	0.6	0.4	0.2	0.2	0.1	0.1	0.1	0	0	0.3	Prostate	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	28.1	1.6	1.6	1.6	1.5	1.3	1.4	1.3	1.3	1.3	2.2999999999999998	36.9	13.5	1.5	0.8	0.4	0.4	0.3	0.2	0.2	0.1	0.2	2.1	Lung	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	8.5	0.8	0.9	1.5	1.9	2.2000000000000002	2.6	3	3.1	3.3	5.6	32.1	19.5	6.2	2.8	1.5	1	0.7	0.5	0.3	0.3	0.2	1.5	
Percent




Colorectal	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	2.2999999999999998	0.3	0.4	0.7	0.9	1.2	1.5	2.2000000000000002	2.6	3.6	8.6	16.2	13.9	12.2	9.9	6.1	4	2.9	2.2999999999999998	1.4	1.1000000000000001	0.9	5	Oesophagogastric	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	2.5	0.2	0.3	0.4	0.5	0.5	0.6	1.1000000000000001	1.3	1.9	5.6	16.5	17.899999999999999	17.3	11	7	4	2.4	1.6	1.2	0.8	0.8	4.9000000000000004	Breast	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	1.7	0.1	0.1	0.2	0.3	0.5	1	1.8	2.4	3.2	4.0999999999999996	8.7000000000000011	26	23.9	9.5	4.9000000000000004	3.2	2.1	1.4	1	0.6	0.5	2.5	Prostate	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	3.7	0.3	0.3	0.4	0.5	0.5	0.6	0.8	1	1.7	2.7	6.4	8.2000000000000011	18.7	16.8	10.6	6.7	4.4000000000000004	2.8	2.2999999999999998	1.6	1.1000000000000001	7.6	Lung	>	 10 weeks	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	Same day	1	2	3	4	5	6	7	8	9	10	>	 10 weeks	2.7	0.3	0.4	0.6	0.8	0.9	1.4	2	2.6	3.9	6.8	6.3	17.899999999999999	18.8	10.7	6.1	4	2.7	1.8	1.4	1	0.7	6.2	Difference in weeks


 Percent




