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ABSTRACT 

 

Background 

There is little evidence about the survival of patients with colorectal cancer (CRC) also diagnosed with 

dementia. We quantified dementia severity and estimated how it is associated with 2-year overall 

survival. 

 

Methods 

Records of patients aged 65 years or older diagnosed with CRC in England and Wales were 

identified. A novel proxy for dementia severity combined dementia diagnosis in administrative hospital 

data with ECOG performance status. Cox regression was used to estimate hazard ratios (HRs) with 

and without risk adjustment. 

 

Results 

4,033 of 105,250 CRC patients (3.8%) had dementia recorded. Two-year survival decreased with 

increasing dementia severity from 65.4% without dementia, 53.5% with mild, 33.0% with moderate, to 

16.5% with severe dementia. (HR comparing severe with no dementia: 2.97; 95% CI: 2.79, 3.16). 

Risk adjustment for comorbidity and cancer stage reduced this association slightly (HR 2.52; 95% CI: 

2.37, 2.68), and additional adjustment for treatment factors reduced it further (HR 1.60; 95% CI: 1.50, 

1.70). 

 

Conclusions 

Survival of CRC patients varied strongly according to dementia severity, suggesting that a “one-size-

fits-all” policy for the care of CRC patients with dementia is not appropriate. Comprehensive 

assessment of cancer patients with dementia that considers dementia severity is essential in a shared 

decision making process that ensures patients receive the most appropriate treatment for their 

individual needs and preferences. 
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INTRODUCTION 

 

Colorectal cancer (CRC) patients with dementia have poorer outcomes compared to CRC patients 

without dementia.[1-4] One study found that dementia was associated with an increase in the risk of 

death within 3 years of diagnosis for stage 3 colon cancer patients by 45%.[1] CRC patients with 

dementia are often diagnosed with more advanced disease and may receive less aggressive 

treatment than patients without dementia. In addition, dementia itself may also have a negative effect 

on mortality.[3, 5] 

 

Dementia affects over 4% of people aged 65 years and over,[6] and as both CRC and dementia are 

primarily diseases of old age, an ageing population is set to increase the number of CRC patients who 

also have dementia. However, the majority of published studies investigating the diagnosis, treatment 

and outcomes of CRC patients with dementia are based on data that is now at least 14 years old 

(1992 to 2007).[1, 2, 5, 7, 8] None of these studies attempted to identify the underlying determinants 

of the poorer survival in CRC patients with dementia. Even more importantly, a diagnosis of dementia 

reflects a wide spectrum of cognitive decline and most previous studies of CRC and dementia have 

not reported survival by dementia severity. 

 

Many scales of dementia severity have been developed for research and clinical decision making.[9-

11] These scales primarily assess the impact of cognitive loss on patients’ activities of daily living, or 

‘performance status’.[12, 13]  Dementia severity scores are typically not available in routine cancer 

data. However, in the cancer setting, measures of the patients’ overall performance status, such as 

the Zubrod or ECOG (Eastern Cooperative Oncology Group) scale[14], are used to guide decision 

making around fitness for cancer treatment.[15] 

 

Clinical data from the National Bowel Cancer Audit (NBOCA) on all patients newly diagnosed with 

CRC between April 2013 and March 2018 in England and Wales were linked to routinely collected 

administrative hospital data. A novel proxy for dementia severity was developed, combining a 

dementia diagnosis derived from administrative hospital data and the ECOG performance status 

collected in NBOCA data. The aims of this study were to quantify the association between two-year 

survival in patients with CRC with the severity of dementia at time of diagnosis, with sequential 

adjustment for patient, tumour and treatment factors. 
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METHODS 

 

Study population 

Patients aged 65 years or above, with a new CRC diagnosis in England or Wales between April 2013 

and March 2018, recorded in NBOCA, who could be linked to hospital administrative data (either the 

English Hospital Episode Statistics Admitted Patient Care (HES) or the Patient Episode Database for 

Wales (PEDW)) and Office for National Statistics (ONS) mortality data were included.[16-18] Data 

was collected under Section 251 approval (CAG ECC 1-3(d)/2012). 

 

As shown in Figure 1, further exclusions were then made with 105,250 patients included in the final 

analysis. 

 

NBOCA data 

Age, sex, source of referral that led to the CRC diagnosis (“elective” or “emergency”), date of 

diagnosis, socioeconomic deprivation, ECOG performance status, tumour stage, tumour site and 

occurrence of a major resection were derived from NBOCA data. 

 

Socioeconomic deprivation was measured with the Index of Multiple Deprivation (IMD), which ranks 

small areas known as Lower Super Output Areas (LSOA) according to their level of deprivation 

measured across seven domains in England[19] and eight in Wales[20]. Ranking is obtained from the 

postcode collected at the time of diagnosis, with England and Wales having separate ranking scales. 

These scales were each grouped into five categories according to national quintiles of IMD ranking. 

 

Pre-treatment tumour, node and metastasis (TNM) staging was used to reflect the tumour staging 

available when treatment decisions were made. TNM staging (IUCC/ AJCC 5th Ed) [21] was converted 

into stages 1 to 4[22], with the creation of an additional category for missing staging information in 

order to compare outcomes in this group (patients may not be fully staged in emergency situations or 

if they are too unwell for investigations; both of which may be more likely in patients with dementia). 
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Administrative hospital and mortality data 

HES and PEDW data were used to derive further information about diagnoses, admissions and 

treatments given to patients around the time of their diagnosis and beyond. Fact and date of death 

was provided by ONS mortality data. 

 

HES and PEDW data were used to identify patients with dementia. A patient was considered to have 

dementia if an ICD-10 code for dementia was present in any of the diagnosis code fields of any 

episode of admitted patient care that started between 365 days before and 90 days after the 

diagnosis date recorded by NBOCA.[23] The ICD-10 codes for dementia were F00, F01, F02, A81.0, 

F05.1, G30, G31 and R54. 

 

Comorbidities were identified according to the ICD-10 codes defined by the RCS Charlson Score[24] 

over the same time period between 365 days before and 90 days after the diagnosis date recorded by 

NBOCA and used to create a comorbidity score, excluding ICD-10 codes for cancer and dementia, 

giving the number of comorbid conditions. 

 

Missing referral source in NBOCA was updated from HES and PEDW data. 

 

Systemic Anti-Cancer Therapy dataset and National Radiotherapy dataset 

Data from the Systemic Anti-Cancer Therapy dataset (SACT) and the National Radiotherapy dataset 

(RTDS) were only available for treatments provided in England. Therefore for patients diagnosed in 

Wales, “Treatment Given” was recorded as missing in Table 1. No distinction was made between the 

type of chemotherapy or radiotherapy given (i.e., neo-adjuvant, adjuvant, or palliative). 

 

Patients were considered to have received chemotherapy if they had a SACT record with an ICD-10 

code for CRC (C18, C19, C20)[23] no more than 70 days before the diagnosis date (for patients not 

having surgery), or no more than 70 days before both the diagnosis and surgery dates (for patients 

having surgery). 

 

Colon cancer patients were considered to have received radiotherapy if they had a RTDS record with 

an ICD-10 code for CRC no more than 50 days before the diagnosis date. Rectal cancer patients 

were considered to have received radiotherapy if they had a RTDS record with an ICD-10 code for 
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CRC no more than 500 days before the date of surgery, or no more than 500 days before the date of 

diagnosis if no surgery was performed. 

 

Proxy measure of dementia severity  

A proxy measure of dementia severity was created by combining dementia coding in HES or PEDW 

and performance status. Several scales are used to assess stage of dementia; these all include the 

impact of dementia on patients’ activities of daily living.[9, 25] Patients with mild to moderate dementia 

have not lost the ability for self-care and therefore would have an ECOG performance status of 0, 1 or 

2; those with moderately severe to severe dementia need help with self-care and therefore would be 

classified as 3 or 4, depending on the amount of help required. The distribution of ECOG performance 

status amongst patients with and without dementia is shown in the appendix (Table S1). 

 

Patients without dementia according to HES or PEDW data were considered not to have dementia 

(regardless of performance status). Patients with dementia were categorised into three groups: ECOG 

performance status 0 or 1 (normal or minimally restricted level of activity), performance status 2 (able 

to self-care), and performance status 3 or 4 (limited or no self-care). For brevity we refer to this 

measure throughout as “dementia severity”, representing “mild”, “moderate”, and “severe dementia”, 

respectively. 

 

Statistical analysis 

Kaplan-Meier plots are presented for all-cause two-year survival according to dementia severity. 

Mortality data was available up to 31st December 2018, with follow-up was censored after this date. 

The log-rank test was used to compare these survival estimates. 

 

Multivariable Cox regression was used to obtain hazard ratios (HRs) that represent the relative 

differences in mortality according to patient, tumour and treatment factors. Survival by dementia 

severity was sequentially adjusted for patient, tumour and health service factors, starting with a basic 

model including just age and sex. Patient factors were added to the model (number of comorbidities), 

followed by tumour factors (tumour site and pre-treatment staging added one at a time), and finally by 

treatment factors (emergency referral and major resection added one at a time) to assess how much 

the risk-adjustment reduced the hazard ratios for the dementia severity categories, compared to 
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patients with no dementia. All risk factors were included in the model either as categorical or as binary 

variables. 

 

Three sensitivity analyses were performed. The first was to check whether adding population quintiles 

of socioeconomic deprivation to the final model changed the results. The second was to assess the 

sensitivity of findings to assumptions about the relatively high proportion of missing performance 

status data, by restricting the cohort in the final model to NHS hospital organisations with more than 

70% complete performance status data. And the third was to ensure that the results were not affected 

by variation in the proportion of missing staging information between the categories of dementia 

severity, by restricting the cohort in the final model to NHS hospital organisations with more than 70% 

complete pre-treatment staging. 

 

STATA® version 15.1 (StataCorp, College Station, Texas, USA) was used for all analyses. 

 

 

RESULTS 

 

Of the 105,250 patients included in the study, 4,033 (3.8%) were identified as having dementia. The 

proportion increased with age from under 0.7% (144/20,270) in those aged 65 to 70 to 9.0% 

(1,655/18,427) in those over 85 years of age (Table 1). Of the 4,033 patients with dementia, 925 

(22.9%) had mild 802 (19.9%) moderate, 1,290 (32.0%) had severe, and 1,016 (25.2%) unclassified 

dementia. 

 

Presentation and management according to dementia severity 

As dementia severity increased patients were more likely to be older, female, living in more deprived 

areas, and have more comorbidities (Table 1). They were also much more likely to have an 

emergency presentation, with 58.1% of the patients with severe dementia presenting as an 

emergency admission, compared to 20.6% of the patients without dementia. The distribution of 

tumour site and staging were broadly similar in patients with and without dementia, with the exception 

of patients with severe dementia, who tended to have more advanced cancer. 
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As shown in Table 1, the proportion of patients with dementia in England who were recorded as not 

receiving any treatment (surgery, chemotherapy or radiotherapy) increased substantially with 

increasing severity of dementia (19.3% in the group without dementia to 74.5% in the group with 

severe dementia). The reduction in the percentage of patients who received particular treatments was 

seen across major resection, local excision and non-surgical treatments. Patients without dementia 

were almost five times as likely to receive chemotherapy (24.8%) as patients with the mild dementia 

(5.5%), and virtually none of the patients with severe dementia received chemotherapy. 

 

Two-year survival according to dementia severity 

As shown in Figure 2, two-year survival decreased markedly with increasing severity of dementia, 

from 65.4% in those without dementia, 53.5% in those with mild dementia, 33.0% in those with 

moderate dementia, to 16.5% in those with severe dementia (p <0.0001). 

 

The results of the Cox regression models are shown in Table 2 (full results Table S2). The basic 

model (model 1, adjusted only for age and sex) shows that according to severity, the mortality in 

patients with dementia was between 1.2 and 3.0 times higher during the first two years after diagnosis 

than in those without dementia. 

 

Further adjustment for patient and tumour factors (comorbidities, tumour site and cancer stage) led to 

modest changes in the hazard ratios across the dementia severity groups. Adjusting for treatment 

factors (emergency presentation and major resection) had the greatest impact on the association 

between dementia severity and survival, particularly in the severe dementia group (Table 2). 

Adjustment for emergency presentation reduced the hazard ratio to around 2.1 in the severe 

dementia group and the addition of major resection to the model further reduced the HR to 1.6. 

 

The first sensitivity analysis indicated that adding socioeconomic deprivation quintiles to the model 

changed the results very little (results not shown). The second sensitivity analysis restricting the 

analysis to NHS hospital organisations with more than 70% complete overall performance status data 

did not change the patterns in survival according to dementia severity (Table S3). The third sensitivity 

analysis found that results did not change when the analysis was restricted to NHS hospital 

organisations with more 70% complete pre-treatment staging data (Table S4). 
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DISCUSSION 

 

Summary of findings 

A novel proxy for dementia severity, combining a dementia diagnosis in routinely collected 

administrative hospital data with the ECOG performance status, was associated with patient, tumour 

and treatment factors as well as with survival in the first two years after diagnosis. CRC patients with 

severe dementia were more likely to be older, female, to live in a more deprived area, to have multiple 

comorbidities, and to have an emergency presentation. They were less likely to receive any form of 

treatment for their cancer. 

 

Two-year survival decreased markedly with an increase in this proxy for dementia severity. Patient 

and tumour characteristics explained some of the increases in mortality, but treatment factors, 

specifically being diagnosed after an emergency referral and having had a major resection, explained 

more of the excess mortality. After adjustment for all of these factors, mortality in patients with 

dementia was between 23% and 60% higher than in patients without dementia, depending on 

dementia severity. 

 

Limitations 

It is likely that we have not fully captured the dementia population within our dataset. In the most 

recent year of English data, the proportion of patients with recorded dementia in our dataset was 

slightly lower than the national figures published by Public Health England aged over 65 in the same 

period (3.8% in our patient group compared to 4.3% in England). Possible explanations for this 

shortfall are that a dementia diagnosis was not recorded in the administrative hospital data (for 

example in patients with mild dementia) and that patients with the most severe dementia did not 

receive active CRC treatment and were therefore not recorded in the administrative hospital data. 

 

Two recent studies investigated the accuracy of dementia coding in HES. One study validated HES 

against mental health service diagnosed dementia and found that its accuracy has increased between 

2008 and 2016, although capture was lower in patients who were younger, single, from an ethnic 

minority and who had a physical illness.[26] The other validated HES against general practice records 

in women from the Million Women Survey, finding that data matched exactly for 85% of women, and 

the authors concluded that it was sufficiently reliable for epidemiological research.[27] 
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A further limitation is that we have assumed that dementia is the cause of any reduction in 

performance status for CRC patients with dementia. However, as patients with more severe dementia 

were also more likely to have two or more comorbidities recorded in HES (33.8% of patients with mild 

dementia, 36.0% in patients with moderate dementia, and 40.6% in patients with severe dementia), 

some of the worsening in performance status was likely to be due to the presence of multiple 

comorbidities. However, it is important to note that with adjustment only for age, sex and the number 

of comorbidities (model 2), the association between severity of dementia and survival in the first two 

years after diagnosis was only slightly weakened compared with adjustment only for age and sex 

(model 1), providing some support to our approach of using the ECOG performance status as a proxy 

measure of the severity of dementia. Our findings are in line with other studies that show that persons 

dementia and chronic conditions have significantly more impairments of their activities of daily living 

than those without.[28]. 

 

Despite our study including over 100,000 patients diagnosed with CRC, the numbers of patients in the 

different dementia severity category were relatively low. For that reason, we did not attempt to provide 

more detailed information about the type of surgery, radiotherapy or chemotherapy that dementia 

patients received. 

 

Comparison to literature 

Similar to our findings, previous studies have shown that patients with dementia are more likely to 

present with later or unknown cancer stage [3, 5, 8], as an emergency[29, 30], to receive less 

treatment (especially chemotherapy)[1, 5, 7], and to have higher mortality in the years immediately 

after a CRC diagnosis.[2, 3, 5] There is also evidence demonstrating that patients with dementia 

undergo less aggressive cancer treatment in the last month of life[31, 32] and that those aged over 80 

years are more likely to have non-operative care,[7] which is all in line with findings from recent review 

papers.[33, 34] 

 

To the best of our knowledge, there are no large-scale studies that have investigated the association 

between dementia severity and survival after a CRC diagnosis. A study of just under 4,000 stage 3 

colon cancer patients found a similar excess mortality to our study (HR 1.45, 95% CI: 1.29–1.63) in 

those with dementia (defined by a record of a formal diagnosis or medication history) but no 
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comparisons were made by dementia severity.[1] The authors concluded that the significantly worse 

mortality in these patients was partly mediated by differences in the use of chemotherapy. 

 

Implications 

Previous research has shown that patients with CRC and dementia tend to present with more 

advanced disease, often after an emergency admission.[3, 4, 30] In addition, patients with more 

advanced cancer have limited treatment options and it is this combination of factors, along with frailty 

caused by dementia itself that is likely to lead to higher mortality. Our study suggests that even if 

these factors are taken into account, mortality in the two years immediately after a CRC diagnosis 

seems to be increased in patients with dementia. 

 

There is little research evidence about how treatment decisions are made for CRC patients with 

dementia. A systematic review of factors influencing older adults’ decisions with respect to cancer 

treatment found that the most consistent determinants were the recommendations of physicians.[35] 

However, where possible a shift towards shared decision making, involving patients and carers, may 

help to ensure that decisions are not overly influenced by the presence of a dementia diagnosis, but 

that they are guided by all factors relevant to patients.[36, 37] Most importantly, our study, showing 

that dementia severity is strongly associated with mortality in the years immediately after a CRC 

diagnosis, indicates that a “one-size-fits-all” policy is not appropriate. In oncology and surgical care 

the involvement of elderly care physicians and utilisation of geriatric assessment tools is increasingly 

incorporated into standard care. Information regarding severity of dementia, frailty, estimates of 

patient survival, and treatment related risks can be used by health care professionals to aid shared 

decision making in these difficult scenarios. 

 

One of the key areas that leads to poorer survival for CRC patients with dementia is the timing of 

diagnosis, highlighting the fact that shared decision making should start in primary care.[37] Given the 

age range of our patient group we found that relatively few CRC patients with dementia had their 

cancer diagnosed via screening. The cancer was often diagnosed only after an emergency 

admission, which in itself is associated with relatively poor survival.[30] Concerns regarding invasive 

investigations, and fitness for subsequent treatment, in this patient group may mean decisions are 

made not to investigate concerning symptoms. In our study we cannot differentiate between patients 
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who have been asymptomatic and those in whom investigations have been deferred or declined due 

to fitness concerns, patient or carer wishes, or perceived futility.  

 

Treatment factors, most notably whether or not the patient underwent major resection, explained 

more of the association between dementia on survival of CRC patients than patient or tumour factors. 

Enhanced multidisciplinary collaboration between cancer, geriatric, and dementia teams, building on 

recent improvements in perioperative care pathways for elderly frail patients, may extend the group of 

CRC patients with dementia for whom major resection is a beneficial treatment option.[38-40] 

 

Conclusions 

We demonstrated that survival of CRC patients varied strongly according to dementia severity. This 

suggests that our findings in CRC patients are also applicable to patients with other forms of cancer. 

Adequate assessment of cancer patients with dementia and therapeutic decision making that 

considers the severity of the dementia is essential to ensure they receive the best treatment 

according to their individual needs and preferences. 
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Table 1 Patient Characteristics and Treatment by Dementia Severity 

 No Dementia Mild Dementia Moderate Dementia Severe Dementia 
Unclassified 

Dementia 

Number % Number % Number % Number % Number % 

Total no. patients 101,217  925  802  1,290  1,016  

Sex 
Male 57,051 56.4 519 56.1 425 53.0 615 47.7 521 51.3 

Female 44,166 43.6 406 43.9 377 47.0 675 52.3 495 48.7 

Age-group 
(years) 

65 - 69 20,126 19.9 65 7.0 29 3.6 22 1.7 28 2.8 

70 - 74 22,743 22.5 106 11.5 62 7.7 70 5.4 76 7.5 

75 - 79 21,839 21.6 218 23.6 152 19.0 178 13.8 167 16.4 

80 - 84 19,737 19.5 278 30.1 244 30.4 386 29.9 297 29.2 

85 + 16,772 16.6 258 27.9 315 39.3 634 49.1 448 44.1 

Year of 
diagnosis 

2013/14 20,438 20.2 141 15.2 129 16.1 224 17.4 278 27.4 

2014/15 20,500 20.3 189 20.4 162 20.2 257 19.9 229 22.5 

2015/16 20,286 20.0 200 21.6 173 21.6 288 22.3 173 17.0 

2016/17 19,983 19.7 182 19.7 165 20.6 264 20.5 165 16.2 

2017/18 20,010 19.8 213 23.0 173 21.6 257 19.9 171 16.8 

Socioeconomic 
deprivation 

(national IMD* 
quintile) 

1 (most deprived) 14,963 14.8 150 16.2 150 18.8 252 19.6 202 19.9 

2 18,170 18.0 171 18.5 156 19.5 260 20.2 189 18.6 

3 21,612 21.4 204 22.1 157 19.6 290 22.5 225 22.2 

4 23,097 22.9 206 22.3 177 22.2 239 18.6 226 22.3 

5 (least deprived) 23,212 23.0 193 20.9 159 19.9 247 19.2 173 17.0 

Missing 163 (0.2) 1 (0.1) 3 (0.4) 2 (0.2) 1 (0.1) 

Number of 
comorbidities 
(in addition to 

cancer and 
dementia) 

0 47,720 47.1 321 34.7 262 32.7 361 28.0 313 30.8 

1 31,331 31.0 291 31.5 251 31.3 405 31.4 308 30.3 

2+ 22,166 21.9 313 33.8 289 36.0 524 40.6 395 38.9 
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Table 1 continued 

 No Dementia Mild Dementia Moderate Dementia Severe Dementia 
Unclassified 

Dementia 

Number % Number % Number % Number % Number % 

Tumour site 

Caecum/ascending colon 29,688 29.3 305 33.0 254 31.7 403 31.2 325 32.0 

Hepatic flexure 4,451 4.4 35 3.8 25 3.1 51 4.0 43 4.2 

Transverse colon 6,916 6.8 75 8.1 55 6.9 99 7.7 62 6.1 

Splenic flexure/descending 
colon 

5,993 5.9 56 6.1 53 6.6 93 7.2 71 7.0 

Sigmoid colon 22,219 22.0 182 19.7 150 18.7 246 19.1 239 23.5 

Rectosigmoid 5,231 5.2 44 4.8 43 5.4 69 5.3 57 5.6 

Rectal 26,719 26.4 228 24.6 222 27.7 329 25.5 219 21.6 

Pre-treatment 
Stage 

1 16,007 15.8 151 16.3 122 15.2 106 8.2 96 9.4 

2 18,890 18.7 220 23.8 179 22.3 221 17.1 172 16.9 

3 29,222 28.9 258 27.9 207 25.8 318 24.7 192 18.9 

4 17,840 17.6 118 12.8 143 17.8 328 25.4 191 18.8 

Not Recorded (% of total) 19,258 (19.0) 178 (19.2) 151 (18.8) 317 (24.6) 365 (35.9) 

Referral Source 

Elective - GP Referral 56,599 55.9 538 58.2 387 48.3 480 37.2 414 40.7 

Elective - Screening Referral 9,495 9.4 30 3.2 11 1.4 <5 – 7 0.7 

Emergency Admission 20,845 20.6 238 25.7 327 40.8 750 58.1 506 49.8 

Other/ Not Known 14,278 14.1 119 12.9 77 9.6 56 4.3 89 8.8 

Treatment 
Given** 

Major Resection 58,049 61.5 495 55.3 236 31.1 168 13.5 227 24.9 

Local Excision 3,900 4.1 32 3.6 22 2.9 16 1.3 22 2.4 

Stoma 2,504 2.7 18 2.0 23 3.0 20 1.6 17 1.9 

Stent 1,040 1.1 15 1.7 18 2.4 33 2.7 28 3.1 

Other Surgery 2,099 2.2 22 2.5 20 2.6 16 1.3 19 2.1 

Radiotherapy 12,017 12.7 68 7.6 69 9.1 69 5.5 51 5.6 

Chemotherapy 23,370 24.8 49 5.5 23 3.0 <5 – 19 2.1 

No Treatment Recorded 18,156 19.3 269 30.1 384 50.5 929 74.5 553 60.7 

Missing data (Wales % of total) 6,884 (6.8)  30 (3.2) 42 (5.2) 43 (3.3) 105 (10.3) 

* IMD: Index of Multiple Deprivation 
** Patients can receive multiple treatments therefore the combined totals of individual treatments is greater than the number of patients included 
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Table 2 Multivariable Cox regression results for two year all-cause mortality, censored at two years or 31st December 2018 

 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Age + Sex 
Model 1  

+ Comorbidity 
Model 2  

+ Tumour Site 

Model 3  
+ Pre-treatment 

Stage 

Model 4  
+ Emergency 

Referral 

Model 5  
+ Major 

Resection 

HR 95% CI HR 95% CI HR 95% CI HR 95% CI HR 95% CI HR 95% CI 

Dementia 
Severity 

No Dementia 1   1   1   1   1   1   

Mild Dementia 1.20 1.09 1.32 1.14 1.04 1.26 1.14 1.04 1.26 1.30 1.18 1.43 1.27 1.15 1.39 1.23 1.11 1.35 

Moderate Dementia 1.89 1.73 2.05 1.81 1.66 1.97 1.82 1.67 1.99 2.02 1.85 2.20 1.77 1.63 1.93 1.43 1.32 1.56 

Severe Dementia 2.97 2.79 3.16 2.76 2.59 2.93 2.78 2.61 2.95 2.52 2.37 2.68 2.11 1.99 2.25 1.60 1.50 1.70 

Unclassified Dementia 2.34 2.18 2.52 2.22 2.06 2.39 2.23 2.07 2.40 2.14 1.99 2.30 1.84 1.71 1.98 1.46 1.35 1.57 

HR: Hazard Ratio 
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Figure 1 Flow Chart showing how the patient dataset was created 

 

NBOCA patients  ( C 18 - C 20   ) with recorded  
diagnosis date April    2013 –   March  2018 

N = 154 , 618 

Link to at least one HES / PEDW record  
within  2   years either side of audit date of  

diagnosis 
N = 105 , 579 

Patients linked to both HES and ONS 
N = 148 , 389 

Diagnosed at a Secondary NHS Trust in  
England or Welsh MDT 

N = 105 , 299 

Not linked to HES                    N =   6 , 202 
Not linked to ONS                    N =       27 

Date of surgery : 
> 2   yrs after date of diagnosis   N     = 44 
>   1 yr prior to date of diagnosis N   = 322 

No HES / PEDW record  / + -     2 years of  
NBOCA diagnosis date           N =   339 

Diagnosed at : 
Tertiary Cancer  / Specialist NHS Trust    N     = 71 
Private hospital               N =   209 

Age  <   65 years                N =   42 , 105 

NBOCA surgery date  > = 1   year or  
< =   2 years from date of diagnosis or  

no recorded date of surgery 
N = 105 , 918 

Patients aged  > =   65 years at time of  
diagnosis 

N = 106 , 284 

Included in analysis 
N = 105 , 250 

England :   98 , 146 Wales :   7 , 104 

Patient sex recorded as not known or  
not specified                  N =   49 
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Figure 2 Survival from diagnosis by Dementia Severity in the 105,250 patients 

 


