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Characteristics and general practice 
resource use of people with comorbid cancer 
and dementia in England: a retrospective 
cross-sectional study
Michelle Collinson1*  , Ellen Mason1, Rachael Kelley2, Alys Griffiths2, Laura Ashley3, Ann Henry4,5, 

Hayley Inman6, Fiona Cowdell7, June Hennell8, Liz Jones8, Maria Walsh8, Margaret Ogden8, Amanda Farrin1 and 

Claire Surr2 

Abstract 

Background: Cancer and dementia are common in older people and management of the conditions as comorbidi-

ties can be challenging, yet little is known about the size or characteristics of this group. We aimed to estimate the 

prevalence, characteristics and general practice resource usage of people living with both conditions in England.

Methods: Anonymised electronic healthcare records from 391 National Health Service general practices across Eng-

land using the TPP SystmOne general practice system were obtained from ResearchOne. Data included demographic 

and clinical characteristics, and general practice healthcare useage (appointments, prescriptions, referrals and second-

ary care contacts) for people aged 50 and over with a cancer and/or dementia diagnosis consistent with the Quality 

and Outcomes Framework between 2005 and 2016. Multi-level negative binomial regression was used to analyse the 

association between having cancer and/or dementia and the number of general practice appointments.

Results: Data from 162,371 people with cancer and/or dementia were analysed; 3616 (2.2%) people were identi-

fied as having comorbid cancer and dementia. Of people with cancer, 3.1% also had dementia, rising to 7.5% (1 in 13 

people) in those aged 75 and over. Fewer people with both conditions were female (50.7%) compared to those with 

dementia alone (65.6%) and those with comorbid cancer and dementia were older than those with cancer alone 

[mean ages 83 (sd = 7), 69 (sd = 12) respectively]. Those with both conditions were less likely to have lung cancer 

than those with cancer alone (7.5% vs. 10.3%) but more likely to have prostate cancer (20.9% vs. 15.8%). Additional 

comorbidities were more prevalent for those with both conditions than those with cancer or dementia alone (68.4% 

vs. 50.2% vs. 54.0%). In the year following the first record of either condition, people with cancer and dementia had 

9% more general practice appointments (IRR:1.09, 95% CI:1.01–1.17) than those with cancer alone and 37% more 

appointments than those with dementia alone (IRR: 1.37, 95% CI: 1.28–1.47).
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Background
Co-morbidity, the simultaneous presence of two chronic 

health conditions [1], is one of the greatest challenges 

facing healthcare services in high income countries [2]. 

It is estimated that 23.2% of the UK population live with 

comorbidity, with prevalence rising to 64.9% in those 

aged 65 and over and 81.5% in those aged 85 and over [3]. 

By 2035 it is estimated that additional gains in life expec-

tancy will lead to many individuals living these extra 

years of life with four or more comorbid conditions (men 

65.9%, women 85.2%) [4]. Comorbidity complicates clini-

cal management and is associated with increased health 

resource use and worse health outcomes [1, 5].

Cancer and dementia are two highly prevalent condi-

tions in older people and thus are common as comorbid 

conditions. Cancer as a comorbid condition is predicted 

to see one of the biggest increases in prevalence by 2035 

(23.7% of those aged 65 and above, an increase of 179.4% 

from 2015 to 2035). For two-thirds of those aged 65+ liv-

ing with four or more co-morbid conditions, one will be a 

condition that affects their mental or neurological health 

such as dementia, other types of cognitive impairment or 

depression [4]. Despite high prevalence rates in the over 

65 s and the management complexities that comorbidity 

brings to both conditions, relatively little is known about 

comorbid cancer and dementia (CCD). We define CCD 

as a person with a cancer diagnosis who is also living with 

a diagnosis of dementia, irrespective of whether the can-

cer or dementia diagnosis was received first. This reflects 

the existing CCD literature which does not differentiate 

between people based on which diagnosis was received 

first, or on the basis of either dementia or cancer repre-

senting the specific index condition that is a feature of 

some definitions of comorbidity [1].

A 2018 systematic review [6] identified 34 studies all of 

which adopted different methods for estimating cancer 

and dementia comorbidity rates, leading to wide varia-

tion of prevalence rate estimates (0.2 to 45.6%). Thirty-

one of the studies examined prevalence of dementia in 

samples of people with cancer. These studies were het-

erogeneous with regard to the cancer type(s) included 

(e.g. single or multiple), sampling (cancer in people with 

dementia or dementia in people with cancer), methods 

of identifying cancer and/or dementia within healthcare 

records, location (national, regional, local, individual 

hospital or nursing home databased), and setting (e.g. 

cancer registry, medical centre, long-term care or hos-

pice data), meaning it was not possible within the review 

to draw robust conclusions regarding the prevalence 

of CCD. Most studies were conducted in the USA and 

Denmark, none were UK-based and only seven covered 

multiple cancer types. Despite more recent publication 

of studies that explored cancer/dementia comorbidity 

prevalence in certain cancer types or following a cancer 

diagnosis or receipt of certain cancer treatments see for 

example [7–11], relatively little remains known about the 

size and characteristics of the population of people with 

CCD. Our study addresses this gap by using data from 

primary care to identify people in England recorded as 

having a concurrent cancer (any type) and dementia 

diagnosis, thus drawing from a wider sample than previ-

ous studies.

The limited research on the treatment and support 

of people with CCD focusses predominantly on cancer 

diagnosis, treatment and care within specialist oncol-

ogy services. This literature identifies that people with 

an existing dementia are diagnosed with cancer at a later 

stage, and those with CCD are less likely to receive can-

cer treatment and more likely to experience treatment 

complications than individuals with cancer alone and are 

at increased risk of death compared to people with other 

cancer comorbidities [6, 12].

Evidence indicates management of comorbidities in 

people with cancer is largely undertaken in primary 

care, with General Practitioners more likely to see holis-

tic management of the patient as part of their role than 

oncology specialists [13]. A study of primary care use in 

people with cancer in their final year of life [14] found 

most were aged 70 years or older, had complex care 

needs, and the majority (75.1%) had comorbidities. The 

latter being associated with greater service use, more pre-

scriptions and total number of medications prescribed. A 

Canadian study of older adults recently diagnosed with 

cancer [15], found similar high primary care service use, 

alongside high rates of emergency department use and 

hospitalisations. This study adds to our understanding of 

primary care use by people with comorbidities.

These findings in relation to cancer and comorbid-

ity are particularly relevant when considering demen-

tia as a comorbid condition. A large, cross-sectional 

Conclusions: A significant number of people are living with comorbid cancer and dementia in England. This group 

have additional comorbidity and higher general practice usage than those with cancer/dementia alone. The needs of 

this group should be considered in future general practice care planning and research.

Keywords: Cancer, Dementia, Older adults, Primary health care, Administrative data, Electronic health records, Health 

care resource use, Cross-sectional study
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analysis of primary care data concluded that people 

with dementia have higher rates of comorbidity than 

those without, with 19.0% reported to have 5 or more 

comorbid conditions [16]. Higher rates of comorbid 

conditions alongside dementia are associated with 

significantly higher rates of primary care consulta-

tions, prescriptions, hospitalisations and increased 

risk of death [17]. Evidence across a range of preva-

lent comorbidities indicates people with dementia are 

less likely to receive the same quality of care or access 

to services for their comorbid condition than those 

without dementia [18]. This suggests those with CCD 

may be more likely to have other comorbidities, may 

be more likely to be accessing primary care for man-

agement of the conditions and symptom management 

for this group may be more complex. However, there 

is scarce literature on health resource use or care com-

plexity in people with CCD.

Dementia adds additional complexity to treatment and 

management of cancer for clinicians, patients and their 

families [19]. Given there is less active treatment of peo-

ple with CCD in oncology services [6], their healthcare 

needs may be met by other services, or may be under-

managed. The only published study to date examining 

health resource use in people with CCD [20] compared 

the health resource use of 96,124 Medicare beneficiaries 

aged 65 and over with cancer, dementia, CCD and nei-

ther cancer or dementia, in one region of the USA. They 

found that people with CCD were most likely to have 

additional comorbidities (81.1%) followed by those with 

cancer alone (58.3%), those with dementia alone (52.4%) 

and those with neither dementia nor cancer (21.7%). Indi-

viduals with CCD had the highest rate of hospitalisations 

(30.7%), 30-day readmissions (23.5%), emergency depart-

ment use (74.3%), and intensive care unit use (38.9%), fol-

lowed by those with dementia alone and then those with 

cancer alone. Those with CCD had the highest number 

of visits with their physician (mean = 5.6, sd = 6.4), and 

the greatest proportion of patients with 6 or more physi-

cian visits over the 12-month period (37.3%), again fol-

lowed by individuals with dementia alone, than cancer 

alone. Those with CCD and dementia alone had similar 

proportions of the cohort who had ever resided in a nurs-

ing home (48.5% and 49.6% respectively). The authors 

concluded that people with CCD present higher health 

services costs than other groups, indicating the need to 

develop co-ordinated, comprehensive care plans for this 

population that consider their holistic healthcare needs. 

To date there have been no UK studies examining health 

resource use of those with CCD compared to those with 

only one of the conditions or none, and it is unclear 

whether a similar picture of high healthcare resource use 

alongside poorer health outcomes exists.

Electronic health records (EHRs) are a key feature 

of English general practice and almost every primary 

care consultation is recorded [21]. Primary care EHRs 

are recognised as the most accurate routinely collected 

dataset available for identification of all-cause dementia 

in the UK [22] as there is currently no national demen-

tia registry. In addition, records include indicators across 

clinical areas (including cancer and dementia) relevant 

to the Quality and Outcomes Framework (QOF), a vol-

untary annual scheme that rewards general practices 

(GP) in England for achievement of indicators of good 

practice via incentive payments [23]. This study aimed 

to use data from GP based primary care to estimate the 

size of the population of people with CCD in England 

and to describe their socio-demographic and general 

practice service-use characteristics, compared to those 

with dementia alone, cancer alone and an aged-matched 

cohort of the general population.

Methods
Methods and results are reported in accordance with 

STROBE guidelines.

Study design and Setting

A cross-sectional study was conducted using anonymised 

EHRs from 391 National Health Service GPs across 

England (5.1% of practices) who were using the TPP 

SystmOne [24] GP system. Data were obtained via 

ResearchOne [25], a health and care research database in 

February 2018.

Participants

Records for 162,371 patients aged 50 and over with a 

QOF registered diagnosis of cancer and/or dementia 

between 2005 and 2016 were available. This age group 

was intentionally chosen as it is from age 50 when cancer 

and dementia prevalence / incidence rates increase. Rou-

tinely collected data on demographic and clinical char-

acteristics, appointments, prescriptions, referrals and 

secondary care contacts were available. Aggregate level 

comparator data for demographic variables was pro-

vided by ResearchOne for the whole population aged 50 

and over (as of 02/03/2017) present in the ResearchOne 

database. Comparator general population summaries of 

general practice appointments, prescriptions and refer-

rals were provided for the 1-year period 01/01/2015 to 

01/01/2016. A population estimate of 20,399,661 people 

aged 50 and over in England in 2017 was obtained from 

the Office for National Statistics [26] to aid the preva-

lence calculation.
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Variables

The populations of interest for this study were those 

with 1) comorbid cancer and dementia, 2) cancer alone, 

3) dementia alone and 4) those in the comparator group 

provided by ResearchOne.

The outcomes for this study were defined as:

• Prevalence of comorbid cancer and dementia

• Descriptive summaries of demographic and clinical 

characteristics for each population

• Descriptive summaries of GP based primary health-

care useage for each population

• Descriptive summaries of secondary healthcare use-

age for each population

• Differences in demographic (gender, age, ethnic-

ity, region, IMD, living in a care home, number of 

comorbidities, deaths within 12 months), clinical 

(cancer type, dementia type) and healthcare usage 

between the populations

Data sources and measurement

The first QOF record of cancer and/or dementia in the 

EHRs was identified for each patient. To aid analysis 

and interpretation, data were categorised using CTV3 

Read Codes (a coded thesaurus of clinical terms used in 

the National Health Service to categorise medical and 

administrative activity in patient EHRs [27]). Records 

were reviewed by the research team and categorised into 

the UK’s top 20 most common cancers [28] and 8 most 

common dementia types [29].

A patient was defined as having CCD if: (1) a QOF 

record of dementia occurred prior to a QOF record of 

cancer; OR (2) a QOF record of cancer occurred in the 

5 years prior to a QOF record of dementia; OR (3) a QOF 

record of cancer and dementia occurred on the same 

date. Five-years was chosen as it is the most commonly 

used period of cancer survivorship/remission during 

which cancer is likely to return, with remission beyond 

this period deemed to reflect ‘lack of cancer’ [30].

Ethnicity was grouped into standardised major eth-

nic group categories [31]; Index of Multiple Deprivation 

(IMD) rank score (a measure of deprivation) was grouped 

into deciles [32] and middle layer super output area was 

mapped to 14 UK geographical regions [33, 34] (see Sup-

plementary Table S1). Care home residence was prede-

termined by ResearchOne by matching patient postcodes 

to those of Care Quality Commission (independent regu-

lator of health and social care in England) registered care 

homes. CTV3 Read Codes for long-term health condi-

tions (QOF registered) were categorised into 28 condi-

tions by ResearchOne and to aid comparison with other 

research, these were further categorised by the research 

team into 22 long-term conditions (e.g. Type 1 and Type 

2 diabetes were combined into a ‘Diabetes’ category). 

Patient age, IMD, region of residence and care home sta-

tus at the time closest to the first QOF record of either 

cancer, dementia or the point a patient had both condi-

tions was used for analysis.

General practice appointments were defined as those 

having taken place in the year following the first QOF 

record of cancer and/or dementia. For example, if the 

first QOF record of dementia was 01/01/2010 then 

any general practice appointments occurring between 

01/01/2010 and 01/01/2011 were included. GP appoint-

ments included appointments with General Practition-

ers, nurses and other health professionals (e.g., clinical 

psychologist, dietician, occupational therapist). Prescrip-

tions and referrals from general practice and second-

ary care contacts (Accident & Emergency department 

attendances, hospital admissions and outpatient appoint-

ments) were those recorded in EHRs within the same 

one-year time period.

Study size and Bias

The study size was restricted by the availability of data 

within the ResearchOne database. Records for 162,371 

patients were available for analysis. Completeness of data 

within the ResearchOne datasets was dependent on the 

completeness of the electronic records in SystmOne. 

Missing data may therefore have resulted in patients 

being incorrectly included or excluded from the popu-

lations of interest however it was not possible for us to 

explore this within the datasets provided.

Quantitative variables

A prevalence estimate for the number of people with can-

cer and dementia was calculated by dividing the number 

of people with cancer and dementia in our sample by the 

number of people aged 50 and over in England in 2017, 

as obtained from ONS data and multiplying by 1000. 

Demographic and clinical characteristics (age, gender, 

ethnicity, IMD, care home residence, region of residence, 

cancer and/or dementia type, comorbidities) were sum-

marised for people with cancer only, dementia only and 

comorbid cancer and dementia. The number of general 

practice appointments per patient per month within the 

first year following the first QOF record of cancer and/

or dementia were summarised descriptively, taking into 

account the number of months the patient was alive. This 

was repeated for numbers of referrals, medications and 

secondary care contacts. Where possible, the extent of 

missing data was summarised.
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Statistical analysis

To account for patients clustered within general prac-

tices, multi-level negative binomial regression [35] 

was used to investigate the association between hav-

ing cancer and/or dementia and the number of general 

practice appointments. The model adjusted for patient 

level covariates only (age, gender, IMD, ethnicity, num-

ber of comorbidities and geographical region), as no 

general practice level covariates were available in the 

data. An offset variable was included to account for 

the number of months alive within the time period. 

Adjusted incidence rate ratios (IRRs), 95% confidence 

intervals (CIs) and p-values were reported. Due to 

limitations with the data, statistical modelling of sec-

ondary care data was not conducted. All analyses were 

performed using SAS v9.4 [36].

Results
Participants

Data for 162,371 people aged 50 and over were included 

in the analysis; 112,772 people with cancer, 45,983 peo-

ple with dementia and 3616 people with comorbid cancer 

and dementia.

Prevalence of CCD

The prevalence of CCD in people aged 50 and over was 

0.18 per 1000 people in England in 2017. In people aged 

50 and over with dementia, 7.3% also had cancer, whilst 

3.1% of people with cancer also had dementia. Of people 

aged 75 and over with cancer and/or dementia, 7.5% (1 in 

13 people) had both conditions.

Demographics

Demographic characteristics are shown in Table  1. 

Approximately half of those with CCD, those with can-

cer alone and the general population were female, com-

pared to 65.6% of those with dementia alone. People 

with CCD were on average older than the cancer alone 

and general populations [mean ages 83 (sd = 7), 69 

(sd = 12), 66 (sd = 11) respectively] and similar in age to 

the dementia alone population [mean age 82 (sd = 8)]. 

Prostate and breast cancers were most prevalent for 

those with CCD and cancer alone, although higher rates 

of both were noted in the CCD population compared to 

those with cancer alone (20.9% vs. 15.8% and 20.0% vs. 

17.7% respectively). The distribution of dementia type 

was broadly similar across those with CCD and those 

with dementia alone, although a slightly lower propor-

tion of the CCD group had unspecified dementia (42.7% 

vs. 45.5%), and a slightly higher percentage had vascular 

dementia (21.3% vs 19.2%). Ethnicity was comparable 

across all populations.

Area and type of residence

The majority of patients resided in Yorkshire and the 

Humber, East of England, East Midlands and the South 

West of England with comparable proportions across 

all populations. More people with dementia alone lived 

in one of the most deprived areas compared to people 

with cancer alone or those with CCD (9.3% vs. 7.2% vs. 

8.7%). While few people in the general population (1.7%) 

and those with cancer alone (5.0%) were living in a care 

home, as expected, much higher proportions of people 

with CCD (43.8%) and dementia alone (52.8%) were liv-

ing in care homes at the time closest to their cancer or 

dementia diagnosis or when their CCD comorbidity was 

recorded.

Comorbidities

Those with CCD were more likely to have additional 

comorbidities (68.4%) compared to those with cancer 

(50.2%) or dementia (54.0%) alone. Of those who had at 

least one comorbidity, people with CCD were more likely 

(55.1%) to have two or more additional comorbidities (i.e. 

a minimum of four comorbid conditions) than the com-

parator groups (48.4% dementia alone and 43.4% cancer 

alone). A greater proportion of people with cancer alone 

had a single additional comorbidity, than those with 

dementia alone or CCD (56.6% vs. 51.6% vs. 44.9%).

Deaths

People with CCD were more likely to die within the 

first year following the record of their CCD comorbidity 

(31.5%) compared to those within the first year of their 

cancer (22.6%) or dementia diagnosis (16.5%) as a single 

condition.

General practice appointments

Data were available for 1,303,765 general practice 

appointments in the year period of analysis for each 

patient (i.e. in the year following their first QOF record 

of cancer or dementia or CCD). Those with CCD were 

more likely to have a GP based primary care appoint-

ment (59.2%) compared to those with cancer (51.4%) or 

dementia (54.6%) alone (see Table  2). All three groups 

were less likely to have a GP based primary care appoint-

ment than the general population (81.9%).

Of patients that attended a GP based primary care 

appointment, people with CCD had a higher mean num-

ber of appointments per month across the year (1.48, 

sd = 2.18), compared to those with cancer alone (1.35, 

sd = 1.8), dementia alone (1.08, sd = 1.69) and the general 

population (0.78, sd = 0.79). People with CCD had 9% 
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Table 1 Demographic characteristics of people with comorbid cancer and dementia compared to those with cancer or dementia 

alone and the general population aged 50 and over

Characteristic Comorbid cancer and 
dementia
(n = 3616), n (%)

Cancer alone
(n = 112,772), n (%)

Dementia alone
(n = 45,983), n (%)

General population 
aged 50 and  overa

(n = 1,151,503), 
n (%)

Gender (% female) 1832 (50.7) 54,744 (48.5) 30,178 (65.6) 595,064 (51.7)

Age in years, mean (s.d.) 83 (7) 69 (12) 82 (8) 66 (11)

Age group

 <  50b 2 (0.1) 6672 (5.9) 117 (0.3) 0

 50–74 477 (13.2) 67,318 (59.7) 7418 (16.1) 900,360 (78.2)

 ≥ 75 3137 (86.8) 38,782 (34.4) 38,448 (83.6) 251,143 (21.8)

Cancer type

 Other 1447 (40.0) 50,614 (44.9) – –

 Prostate 757 (20.9) 17,799 (15.8) – –

 Breast 724 (20.0) 19,974 (17.7) – –

 Bowel 415 (11.5) 12,747 (11.3) – –

 Lung 273 (7.5) 11,638 (10.3) – –

Dementia type

 Unspecified Dementia 1545 (42.7) – 20,857 (45.4) –

 Alzheimer’s Disease 1093 (30.2) – 13,458 (29.3) –

 Vascular Dementia 771 (21.3) – 8836 (19.2) –

 Mixed Dementia 100 (2.8) – 1260 (2.7) –

 Dementia with Lewy bodies 56 (1.5) – 814 (1.8) –

 Frontotemporal Dementia 22 (0.6) – 203 (0.4) –

 Parkinson’s Dementia 18 (0.5) – 367 (0.8) –

 Other 11 (0.3) – 188 (0.4) –

Ethnicity

 White 2297 (63.5) 66,561 (59.0) 28,900 (62.8) 67.2

 Not stated 343 (9.5) 8891 (7.9) 3865 (8.4) 6.0

 Asian 30 (0.8) 1344 (1.2) 669 (1.5) 3.4

 Black 17 (0.5) 475 (0.4) 200 (0.4) 0.9

 Other 18 (0.5) 390 (0.3) 205 (0.4) 0.5

 Mixed 4 (0.1) 186 (0.2) 80 (0.2) 0.2

 Missing 907 (25.1) 34,925 (31.0) 12,064 (26.2) 21.7

Region

 Yorkshire and the Humber 1217 (33.7) 33,393 (29.6) 14,690 (31.9) 29.0

 East of England 730 (20.2) 24,226 (21.5) 9334 (20.3) 21.8

 East Midlands 546 (15.1) 19,189 (17.0) 7254 (15.8) 17.5

 South West 518 (14.3) 17,055 (15.1) 6555 (14.3) 15.7

 South East 279 (7.7) 9365 (8.3) 3956 (8.6) 8.7

 North East 93 (2.6) 2956 (2.6) 1150 (2.5) 2.5

 West Midlands 73 (2.0) 2251 (2.0) 714 (1.6) 1.9

 North West 62 (1.7) 1583 (1.4) 707 (1.5) 1.3

 London 51 (1.4) 1639 (1.5) 852 (1.9) 1.6

 Outside of  Englandc 1 (0.0) 150 (0.1) 66 (0.1) 0.0

 Missing 46 (1.3) 965 (0.9) 705 (1.5) 0.1

IMD

 10% most deprived 314 (8.7) 8081 (7.2) 4280 (9.3) 7.5

 10–20% 296 (8.2) 8184 (7.3) 3877 (8.4) 7.5

 20–30% 298 (8.2) 8782 (7.8) 3738 (8.1) 7.9

 30–40% 360 (10.0) 9803 (8.7) 4752 (10.3) 8.8
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more GP based primary care appointments compared to 

those with cancer alone (IRR = 1.09; 95% CI = 1.01–1.17) 

and 37% more appointments than those with demen-

tia alone (IRR = 1.37; 95% CI = 1.28–1.47). People with 

dementia alone had 21% less appointments compared 

to people with cancer alone (IRR = 0.79; 95% CI = 0.77–

0.82) (see Table 3).

Prescribed medications

A higher proportion of the general population had at 

least one item prescribed by general practice within the 

one-year time period (81.6%) compared to people with 

CCD (74.8%), dementia alone (73.3%) and cancer alone 

(57.0%). The general population also had a higher mean 

number of items prescribed per person per month (3.83, 

sd = 5.51) compared to those with CCD (1.97, sd = 2.07), 

with cancer (1.48, sd = 1.73), or dementia (1.75, 

sd = 1.72).

Secondary care contacts

The proportion of people with at least one recorded sec-

ondary care contact was slightly higher for those with 

CCD (24.6%) than compared to people with cancer alone 

(21.6%) and dementia alone (20.6%), although the mean 

number of contacts per person per month was similar 

across the populations. More of the contacts that people 

with dementia alone had were Accident & Emergency 

department attendances than those with cancer alone 

or those with CCD (57.7%, 33.7%, 51.1%). More hospital 

admissions (44.4%, 38.1%, 35.0%) and outpatient appoint-

ments (21.5%, 10.5%, 7.0%) were noted for people with 

cancer alone than people with CCD or dementia alone.

Discussion
This is the first study to use an English GP based pri-

mary care dataset to estimate the size, characteristics and 

health resource use of people aged 50 and over with CCD 

(including all types of dementia and cancer) and to com-

pare this group to cohorts with cancer alone, dementia 

alone and the general population of this age group. Our 

data provides the first robust estimates of the prevalence 

of CCD in England, indicating a rate of 0.18 per 1000 

in those aged 50+. We have shown that in those aged 

75 and over with cancer or dementia, 1 in 13 (7.5%) live 

with both conditions. Those with CCD, compared to 

those with cancer or dementia alone, are older on aver-

age (83 years), more likely to have additional comorbidi-

ties (68.4%), have higher mortality in the first year after 

Table 1 (continued)

Characteristic Comorbid cancer and 
dementia
(n = 3616), n (%)

Cancer alone
(n = 112,772), n (%)

Dementia alone
(n = 45,983), n (%)

General population 
aged 50 and  overa

(n = 1,151,503), 
n (%)

 40–50% 403 (11.1) 11,984 (10.6) 5101 (11.1) 10.8

 50–60% 453 (12.5) 13,927 (12.3) 6037 (13.1) 12.4

 60–70% 354 (9.8) 11,744 (10.4) 4667 (10.1) 10.9

 70–80% 368 (10.2) 12,306 (10.9) 4770 (10.4) 12.1

 80–90% 353 (9.8) 12,236 (10.9) 3998 (8.7) 12.5

 10% least deprived 217 (6.0) 8976 (8.0) 2653 (5.8) 9.7

 Missing 200 (5.5) 6749 (6.0) 2110 (4.6) 0.0

Living in a care home 1582 (43.8) 5583 (5.0) 24,290 (52.8) 19,489 (1.7)

With comorbidity 2472 (68.4) 56,615 (50.2) 24,811 (54.0) –

Number of additional comorbidities

 One 1111 (44.9) 32,064 (56.6) 12,803 (51.6) –

 Two 755 (30.5) 15,426 (27.2) 6920 (27.9) –

 Three 342 (13.8) 6172 (10.9) 3211 (12.9) –

 Four 166 (6.7) 2079 (3.7) 1244 (5.0) –

 Five 62 (2.5) 633 (1.1) 471 (1.9) –

 > Five 36 (1.5) 241 (0.4) 162 (0.6) –

Died within 12  monthsd 1140 (31.5) 25,538 (22.6) 7579 (16.5) –

a The general population includes those identified as having cancer or dementia

b Aged 50 or over at the date of data extraction, but the patient was aged less than 50 at the first QOF record of cancer and/or dementia

c People recorded as “outside of England” had a general practice appointment in England but their registered home address was outside of England (Wales, Scotland, 

Isle of Man, Channel Islands and Northern Ireland)

d Deaths recorded within the first year following cancer or dementia diagnosis or from when the CCD comorbidity was recorded (unadjusted)
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Table 2 Healthcare resource use of people with comorbid cancer and dementia compared to those with cancer or dementia alone 

and the general population aged 50 and over

Comorbid cancer 
and dementia
(n = 3616), n (%)

Cancer alone
(n = 112,772), n (%)

Dementia alone
(n = 45,983), n (%)

General 
population aged 
50 and over
(n = 1,151,503), 
n (%)

General practice appointments

 Number of appointments 29,879 761,894 298,343 8,520,666

 Number of patients attending at least one appointment 2142 (59.2) 57,986 (51.4) 25,100 (54.6) 911,654 (81.9)

 Number of appointments per  persona

 Median (IQR) 9 (4,18) 10 (5,17) 7 (3,15) –

 Number of appointments per person per  monthb

 Mean (s.d.) 1.48 (2.18) 1.35 (1.80) 1.08 (1.69) 0.78 (0.79)

 Median (range) 0.92 (0.08, 40.58)e 0.92 (0.08, 97.75)e 0.67 (0.08, 47.50)e 0.58 (26.75)f

Prescriptions

 Number of prescriptions 51,013 858,055 657,471 43,237,123

 Number of patients with at least one prescription 2703 (74.8) 64,261 (57.0) 33,725 (73.3) 940,122 (81.6)

 Number of prescriptions per  persona

 Median (IQR) 13 (6, 25) 8 (3, 17) 14 (7, 26) –

 Number of items prescribed per person per  monthb

 Mean (s.d.) 1.97 (2.07) 1.48 (1.73) 1.75 (1.72) 3.83 (5.51)

 Median (range) 1.33 (0.08, 32.67) 0.92 (0.08, 37.33) 1.25 (0.08, 30.25) 2.25 (254.75)d

Secondary care contactsc

 Number of contacts 2013 53,605 19,958 –

 Number of patients with at least one contact 890 (24.6) 24,367 (21.6) 9490 (20.6) –

 Number of contacts per  persona

 Median (IQR) 1 (1, 3) 1 (1, 2) 1 (1, 2) –

 Number of contacts per person per  monthb

 Mean (s.d.) 0.26 (0.29) 0.26 (0.32) 0.22 (0.24) –

 Median (range) 0.17 (0.08, 2.33) 0.17 (0.08, 6.00) 0.17 (0.08, 6.00) –

A&E Attendances

 Number of contacts (% of contacts) 1028 (51.1) 18,054 (33.7) 11,515 (57.7) –

 Number of patients with at least one contact 608 (16.8) 11,926 (10.6) 6810 (14.8) –

 Number of contacts per  persona

 Median (IQR) 1 (1, 2) 1 (1, 2) 1 (1, 2) –

 Number of contacts per person per  monthb

 Mean (s.d.) 0.20 (0.19) 0.18 (0.19) 0.17 (0.16) –

 Median (range) 0.13 (0.08, 2.00) 0.08 (0.08, 4.17) 0.08 (0.08, 3.00) –

Hospital Admissions

 Number of contacts (% of contacts) 767 (38.1) 23,804 (44.4) 6988 (35.0) –

 Number of patients with at least one contact 432 (11.9) 12,893 (11.4) 4472 (9.7) –

 Number of contacts per  persona

 Median (IQR) 1 (1, 2) 1 (1, 2) 1 (1, 2) –

 Number of contacts per person per  monthb

 Mean (s.d.) 0.20 (0.19) 0.22 (0.27) 0.17 (0.19) –

 Median (range) 0.14 (0.08, 1.00) 0.14 (0.08, 4.50) 0.08 (0.08, 6.00) –

Outpatient Appointments

 Number of contacts (% of contacts) 211 (10.5) 11,548 (21.5) 1401 (7.0) –

 Number of patients with at least one contact 119 (3.3) 5066 (4.5) 848 (1.8) –

 Number of contacts per  persona

 Median (IQR) 1 (1, 2) 1 (1, 2) 1 (1, 2) –

 Number of contacts per person per  monthb
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diagnosis (31.5%) and have higher health resource includ-

ing prescription medications (74.8%), and use of primary 

(59.2%) and secondary care services (24.6%).

Previous studies have attempted to assess the size of 

the population of people with CCD, producing wide-

ranging estimates [6]. The proportion of people diag-

nosed with dementia in England doubled over the period 

our data covers [37] but as, at most two thirds of those 

with dementia have a formal diagnosis [38], our figures 

of CCD prevalence are likely to under estimate the size 

of this population. Our study highlights the inaccura-

cies of previous methods used to estimate the size of this 

population and the need to develop and utilise robust 

datasets, in order to systematically examine prevalence 

rates and describe population demographics.

Our findings are broadly consistent with the only other 

study to date exploring the demographics and health-

care resource use of people with CCD compared to 

those with cancer or dementia alone. Similarly to Kedia 

et  al [20]. we found people with CCD in England were 

more likely to have additional comorbidities (68.4%) 

than those with dementia alone or cancer alone. While 

the percentage of the population with additional comor-

bidities was lower in our sample (68.4% vs 81.1%) this 

is likely to result from the older population sampled in 

the US study (65 years and over vs. 50 years and over). It 

has been noted that interventions for older people hav-

ing cancer treatment rarely target or address comorbid-

ity [39]. Given the complexity that comorbidity adds to 

cancer treatment [40] and the greater prevalence of addi-

tional comorbid conditions in patients who already have 

both cancer and dementia, this is an area that warrants 

further investigation. In particular, the impact of multiple 

comorbid conditions on ongoing care, such as treatment 

decision-making and symptom management, should be 

considered.

The higher average rates of GP based primary care 

visits in those with CCD in our sample compared to the 

other groups (59.2% CCD, 54.6% dementia alone and 

51.4% cancer alone) may be explained by their higher 

rates of additional comorbidities. Greater primary care 

Table 2 (continued)

Comorbid cancer 
and dementia
(n = 3616), n (%)

Cancer alone
(n = 112,772), n (%)

Dementia alone
(n = 45,983), n (%)

General 
population aged 
50 and over
(n = 1,151,503), 
n (%)

 Mean (s.d.) 0.20 (0.28) 0.23 (0.31) 0.16 (0.14) –

 Median (range) 0.08 (0.08, 2.33) 0.08 (0.08, 4.00) 0.08 (0.08, 1.20) –

Unable to classifyd

 Number of contacts (% of contacts) 7 (0.3) 199 (0.4) 54 (0.3) –

 Number of patients with at least one contact 7 (0.2) 172 (0.2) 51 (0.1) –

 Number of contacts per  persona

 Median (IQR) 1 (1, 1) 1 (1, 1) 1 (1, 1) –

 Number of contacts per person per  monthb

 Mean (s.d.) 0.09 (0.01) 0.16 (0.16) 0.11 (0.04) –

 Median (range) 0.08 (0.08, 0.11) 0.08 (0.08, 1.00) 0.08 (0.08, 0.25) –

a Unadjusted for time alive

b For those patients attending at least one appointment / with at least one prescription / with at least one contact, adjusted for time alive

c Data on secondary care contacts for the general population were not provided by ResearchOne

d Records that indicate a secondary care appointment but the categorisation of whether this was an admission/A&E attendance/outpatient appointment is unclear 

e.g. hospital-based dietitian, hospital-based physiotherapist

e Includes all appointments that met our definition of an appointment, without the exclusion of outliers

f Minimum and maximum values of the range were not available from ResearchOne

Table 3 Multivariate negative binomial models for general practice 

appointments

IRR Incidence Rate Ratio, CI Confidence Interval

a Models were adjusted for age, gender, ethnicity, IMD, count of comorbidities 

and region

b Reference group is “Cancer only”

c Reference group is “Dementia only”

* p < 0.05, ** p < 0.001

Adjusted  IRRa (95% CI)

Variables Comorbid 
Cancer and 
 Dementiab

Comorbid 
Cancer and 
 Dementiac

Dementia  Onlyb

Number of 
General Practice 
Appointments

1.09 (1.01–1.67)* 1.37 (1.28–
1.47)**

0.79 (0.77–0.82)**
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use in people with CCD may therefore be a positive indi-

cator of needs appropriate access to healthcare services. 

While primary care resource use is reported to be high 

in the final year of life for those with cancer [14], people 

with dementia often access less community-based care 

than their older counterparts, despite greater healthcare 

needs [41] and are thus high users of emergency depart-

ments [42]. Emergency department use is also high in 

people with cancer [43, 44]. In Kedia et  al.’s US study, 

people with CCD were the highest users of emergency 

department services, as might be predicted by a cumula-

tive effect of this comorbidity. However, our data did not 

replicate this finding, with people with dementia alone 

having more emergency department attendances (57.7%), 

than those with CCD (51.1%) or cancer alone (33.7%). 

The reason for this is unclear, although it may be that 

the higher rates of GP-based primary care and second-

ary care in our CCD sample are indicative of accessing 

timely and proactive healthcare thus reducing the need 

for emergency care. Emergency department use in peo-

ple with dementia frequently results in hospitalisation 

[45], often for conditions that could potentially be man-

aged at home [41]. Increased risk of hospitalisation in 

people with dementia is associated with older age, multi-

morbidity and polypharmacy [46], all of which were 

higher in our CCD group. It is therefore perhaps unsur-

prising that people with CCD in our study accessed hos-

pital secondary care services more often than the other 

groups, a finding also reported in Kedia et al’s US study 

[20]. Our data was not able to examine the reason for 

different healthcare contacts and type of secondary care 

contact (e.g. outpatient, admission etc.). Healthcare con-

tacts for people with CCD are complex and inter-related 

and future research is warranted to explore the reasons 

for contacts with different healthcare services and appro-

priateness of these with a view to reducing unnecessary 

emergency department use and hospital admissions 

where appropriate.

Our study showed 43.8% of people with CCD and 

52.8% of those with dementia alone were living in a care 

home at the time of/closest to their diagnosis. A similar 

picture was found by Kedia et  al. in the US [20]. These 

figures indicate a significant number of people with CCD 

are cared for in a long-term care facility at some point 

in their illness trajectory. However, little research has 

been conducted on CCD and its management in long-

term care, with existing studies addressing prescrip-

tion of analgesia and presence of behavioural and sleep 

disturbances [47, 48] and end-of-life care management 

[49]. These studies highlight the additional complexities 

CCD brings to resident management and care. Further 

research on the care and management of residents with 

CCD in long-term care facilities and the support health 

and social care staff may need to deliver this is warranted, 

given the likely size of this population alongside their 

complex needs.

We can conclude that people with CCD present higher 

health services use and thus costs than other groups, a 

finding in line with those found in a US context by Kedia 

et al. [20]. What we cannot extrapolate from our data are 

the reasons for this. Further research to explore reasons 

for access and outcomes for people with CCD across the 

healthcare system, to identify areas for potential inter-

vention is needed. Our study also indicates that there are 

potentially many older people with CCD using primary 

and secondary care services and residing in long-term 

care. Little is known about the specific management, care 

and support needs of this population and there is little 

or no guidance for clinicians to draw on in planning and 

managing their care. Oncology staff may have had little 

opportunity to access dementia training and may feel 

poorly equipped to support dementia-specific or related 

needs [19]. Likewise, primary care practitioners often 

feel they would benefit from further training and clinical 

guidelines on managing cancer [50, 51] and dementia [52, 

53] in primary care. Improved training and development 

of clinical guidance on management of CCD alongside 

better integration of primary and secondary care [54] are 

required.

Strengths and limitations

The size of the sample is a key strength of our study; we 

included 112,772 people with cancer, 45,983 with demen-

tia and 3616 people with comorbid cancer and dementia. 

It is the first in the UK to use a large routine dataset to 

examine the size, characteristics and health resource use 

of this population. Several limitations should be noted. 

Our sample over represents general practices in specific 

areas of England, and the sample may not be representa-

tive of the country as a whole. No standard set of data 

dictionaries were available for our dataset and data qual-

ity was variable by general practice, and often included 

free-text options rather than fixed categories and had 

large amounts of missing data for some items (e.g. eth-

nicity). We were thus required to generate rules and 

assumptions, which may limit any conclusions drawn. 

Entry onto the QOF register cannot be assumed to corre-

spond to time of diagnosis with a condition given amend-

ments to QOF categories over time and dementia only 

being included as a condition in 2006/7. As the data relate 

to GP based primary care, data on secondary care con-

tacts was limited, as this data is not always entered into 

general practice patient records in a way that allows easy 

extraction. Reasons provided for secondary care contacts 

were not comprehensive and summaries of secondary 

care data are likely to underestimate the true number and 
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nature of contacts. Therefore, statistical modelling and 

comparison of this data to the general population pro-

vided by ResearchOne was not possible. Future research 

should consider linkage of GP based primary care data 

to alternative data sources such as Hospital Episode Sta-

tistics, to allow greater understanding of the secondary 

healthcare usage of people with cancer and/or dementia. 

We were unable to investigate other data items in detail 

(e.g. prescription medications), relying on crude counts. 

A small number of patients in our dataset (1.9%) had a 

disproportionately large number of recorded General 

Practitioner contacts, likewise the range of prescribed 

medications in the general population data provided by 

ResearchOne was large. These outliers may have skewed 

the mean/median for these outcomes. Due to the nature 

of the dataset, we were provided with the general popu-

lation summaries by ResearchOne at the time of data 

release, rather than the raw dataset. Therefore, we were 

unable to further explore reasons for differences between 

the general population data and those of our specific 

sample groups (e.g. more General Practitioner attend-

ances, higher rates of prescriptions medications etc.)

Our findings show that a substantial number of 

older people in England are living with both cancer 

and dementia and they have higher general practice 

resource usage than those with cancer or dementia 

alone. Whilst this is not entirely unexpected, this is 

one of the first studies to robustly quantify the size and 

characteristics of the population which can be used 

to help inform resource planning and justify future 

research to improve the care received by this group.

Future research should focus on exploring reasons for 

resource usage by people with CCD and include an in-

depth examination of prescribing/dispensing and sec-

ondary care data in order to better understand whether, 

where and how more optimal care for people living 

with comorbid cancer and dementia could be provided.
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