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Age and cancer type: associations 
with increased odds of receiving a late diagnosis 
in people with advanced cancer
Sarah Mills1,2*, Peter Donnan2, Deans Buchanan3 and Blair H. Smith2 

Abstract 

Purpose In order to deliver appropriate and timely care planning and minimise avoidable late diagnoses, clinicians 
need to be aware of which patients are at higher risk of receiving a late cancer diagnosis. We aimed to determine 
which demographic and clinical factors are associated with receiving a ‘late’ cancer diagnosis (within the last 12 weeks 
of life).

Method Retrospective cohort study of 2,443 people who died from cancer (‘cancer decedents’) in 2013–2015. 
Demographic and cancer registry datasets linked using patient-identifying Community Health Index numbers. Analy-
sis used binary logistic regression, with univariate and adjusted odds ratios (SPSS v25).

Results One third (n = 831,34.0%) received a late diagnosis. Age and cancer type were significantly associated 
with late cancer diagnosis (p < 0.001). Other demographic factors were not associated with receiving a late diagnosis. 
Cancer decedents with lung cancer (Odds Ratios presented in abstract are the inverse of those presented in the main 
text, where lung cancer is the reference category. Presented as 1/(OR multivariate)) were more likely to have late diag-
nosis than those with bowel (95% Confidence Interval [95%CI] Odds Ratio (OR)1.52 (OR1.12 to 2.04)), breast or ovarian 
(95%CI OR3.33 (OR2.27 to 5.0) or prostate (95%CI OR9.09 (OR4.0 to 20.0)) cancers. Cancer decedents aged > 85 years 
had higher odds of late diagnosis (95%CI OR3.45 (OR2.63 to 4.55)), compared to those aged < 65 years.

Conclusions Cancer decedents who were older and those with lung cancer were significantly more likely to receive 
late cancer diagnoses than those who were younger or who had other cancer types.

Key messages 

• One third (n=831,34.0%) of cancer decedents had late diagnoses (within the last 12 weeks of life).

• Cancer decedents with lung cancer had higher odds of late diagnosis than those with other cancers.

• Cancer decedents >85 years old were 3 times more likely to have late diagnoses than those <65 years old.
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Introduction
Cancer accounts for one in three deaths in the UK, with 
the number of people dying from cancer increasing 
annually [1–3]. Despite improvements in cancer surviv-
ability, the UK has some of the worse cancer outcomes in 
Europe, with late cancer diagnoses playing a substantial 
role in these poor outcomes [4–6]. Late cancer diagno-
sis confers a substantial, and potentially avoidable, excess 
morbidity and mortality, compared to cancer diagnosed 
at an earlier stage [7, 8].

Identifying which patients are at greatest risk of receiv-
ing a late diagnosis will allow clinicians and policymak-
ers to target resources to those for whom they will confer 
the greatest benefit. For the purposes of this research, the 
authors have defined ‘late diagnosis’ as a cancer diagnosis 
occurring within twelve weeks of a patient’s date of death.

Receiving a late diagnosis denies patients dying from 
cancer the opportunity to receive good quality pal-
liative care and timely anticipatory care planning, as 
well as time for putting affairs in order, spending time 
with loves ones, and coming to terms with their diag-
nosis. Among patients who die from cancer, those who 
received late diagnoses were less likely to be prescribed 
strong opioids and anticipatory palliative care medica-
tion, compared to those who were diagnosed earlier [9]. 
In the UK, most people who die from cancer wish to die 
at home and avoid unnecessarily aggressive treatment or 
hospitalisation at the end of their lives [10–14]. Patients 
with late diagnoses are less likely to die in their preferred 
place of death and are more likely to be frequent users 
of unscheduled and emergency care, compared to those 
who did not have late diagnoses [15–19]. In addition to 
the benefits in survivorship and quality of life, minimising 
late cancer diagnoses has a substantial economic benefit. 
Cancer Research UK (CRUK) estimates that, in England 
alone, reducing avoidable late diagnoses would improve 
the survival chances of 52,000 people and save the NHS 
over £210 million annually in treatment costs [4].

Exploring factors related to late diagnosis has become 
even more important since the advent of the Covid-19 
pandemic, which resulted in a 42% reduction in the num-
ber of patients whose cancer has been diagnosed through 
screening, and a 12% reduction in people starting can-
cer treatment, compared to pre-pandemic levels [20]. 
The UK’s National Health Service (NHS) is expecting a 
surge in late diagnoses as those people with cancer who 
were missed by screening, and not referred through early 
primary care access, are identified later in their disease 
course [7, 21, 22].

Illness-related behaviour, including presenting to 
healthcare services, may be influenced by demographic 
factors; however, few studies have addressed the relative 
impact of each demographic factors independently, in 

order to identify which ones have the greatest association 
with receiving a late diagnosis. This study aims to identify 
any associations between demographic factor and cancer 
type, with receiving a late diagnosis of cancer, in a popu-
lation of people who go on to die from cancer.

Materials & methods
This was a retrospective cohort study of all 2,443 resi-
dents of Tayside, Scotland who died from cancer during a 
30-month period to 2015. The cohort was identified post-
humously using General Register Office death data, and 
people were included if they had ‘cancer’ in position 1 of 
the death certificate. The Community Health Index (CHI) 
number, a unique patient-identifying number used for all 
contacts in NHS Scotland, was used to link this cohort 
to demographic datasets. Demographic data at time of 
diagnosis were obtained from the Cancer Registry (Scot-
tish Morbidity Records), Scottish Executive Urban Rural 
Classification (SEURC, which classifies postcodes in 
terms of remoteness and rurality), and Scottish Index of 
Multiple Deprivation (SIMD, which categorises depriva-
tion into quintiles from SIMD 1 [most deprived] to SIMD 
5 [least deprived]), and linked using CHI numbers. Data 
were analysed with SPSS v25, comparing cancer dece-
dents who received late diagnoses versus those who did 
not. Binary logistic regression was used to evaluate asso-
ciations between caner decedents’ timing of diagnosis 
and their demographic and clinical factors, including age, 
gender, rurality, deprivation and cancer type. Univariate 
and adjusted odds ratios with 95% confidence intervals 
(CIs) were calculated for each outcome. Full methodol-
ogy detailed in STROBE Statement for Observational 
Studies (Appendix 1).

There is no agreed definition of ‘late diagnosis’ in can-
cer care, with previous publications suggesting defini-
tions ranging from a few weeks to one year before death 
[7, 8, 23]. For the purposes of this study ‘late diagno-
sis’ was defined as a diagnosis of cancer within the last 
12 weeks of life. Throughout this paper the term ‘cancer 
decedents’ is used to refer to people who went on to die 
from cancer.

Results
Timing of cancer diagnosis relative to death
This study demonstrated a substantial variation in the 
timing of diagnosis compared to death. One third of peo-
ple (n = 831, 34.0%) received late diagnosis, being diag-
nosed within their last 12 weeks of life (Fig. 1).

Patient‑level factors associated with late diagnosis
The associations between age and cancer type and 
late diagnosis were seen on both univariate and mul-
tivariate analyses. Multivariate analysis used all other 
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variables in the model for adjustment. Gender, rurality 
and deprivation showed no significant association with 
receiving a late diagnosis, either on univariate or mul-
tivariate analysis (Table 1).

With respect to age, on univariate analysis, age 
(p < 0.001) and cancer type (p < 0.001) were signifi-
cantly associated with having a late cancer diagno-
sis, compared to not having a late cancer diagnosis 
(Table 1). Cancer decedents aged > 85 years and those 
with lung cancer were most likely to receive late diag-
noses. On multivariate analysis, compared to cancer 
decedents aged < 65 years, those aged 75–84 years had 
twice the odds of receiving a late diagnosis of cancer, 
and those aged ≥ 85 years were over three times more 
likely to receive a late cancer diagnosis.

With regard to cancer type, people with lung can-
cer were one and a half times more likely to have a late 
diagnosis than those with bowel cancer, three times 
more likely than those with breast and ovarian can-
cers, and nine times more likely than those with pros-
tate cancer.

While gender was not statistically significant there 
was an observed tendency for women to be more likely 
to have a late diagnosis than men. Though it narrowly 
missed statistical significance, on multivariate analysis 
women were 16% more likely to receive a late diagnosis 
than men (95%CI OR0.84 (OR0.70 to 1.00).

Discussion
These findings provide a useful guide to suggest which 
factors would confer the greatest benefit for targeted 
intervention. Importantly, age and cancer type were sig-
nificantly associated with increased odds of receiving a 
late diagnosis. Gender, rurality and deprivation were not 
associated with odds of receiving a late diagnosis. Popu-
lation interventions which focus on gender, rurality and 
deprivation, may therefore not have the desired impact 
on reducing late diagnosis. Resources for preventing 
late diagnosis may have a substantially greater impact if 
directed to interventions which target people with high-
risk age and cancer type.

Our findings suggest that age is the single biggest pre-
dictor of late cancer diagnosis. Focusing on age-related 
barriers to accessing care would therefore be expected 
to have the greatest single-factor impact on reducing 
late diagnoses overall. Studies have shown that barriers 
to seeking medical help for symptoms of cancer include 
emotional, practical and service barriers [24], includ-
ing difficulty making an appointment, and worry about 
wasting doctors’ time [25]. Such barriers to access-
ing care may be more predominantly experienced by 
older adults, compared to younger ones [26–28]. Previ-
ous population studies have suggested that adults over 
65 years old have lower recall and recognition of warn-
ing signs of cancer, compared to younger adults [24, 

Fig. 1 Time between diagnosis and death for cohort cancer decedents
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25]. This relative lack of awareness regarding cancer, 
and barriers to accessing care, may cause delayed pres-
entation to primary care in older people with cancer 
and result in cancers being diagnosed at a later stage 
[25].

The increased odds of receiving a late diagnosis 
among people with lung cancer, compared to other 
cancer types, suggests that in order to have the biggest 
impact on total number of late diagnoses and overall 
survivability, policy and public health interventions 
should prioritise the factors leading to delay diagnosis 
of lung cancer, above factors associated with other can-
cer types. The association between having lung cancer 

and receiving a late cancer diagnosis is multifacto-
rial, and includes delayed identification of symptoms, 
delayed presentation to primary care, delayed refer-
ral to oncology or diagnostic testing, waiting times for 
investigations and review in secondary care [29, 30]. 
The significant association between having lung can-
cer and receiving a late diagnosis is particularly impor-
tant, during the COVID-19 pandemic, in which there 
have been substantially fewer deaths attributed to lung 
cancer than would have been ordinarily expected [5]. 
This is likely due to cough being a cardinal symptom of 
covid, and people with undiagnosed lung cancer being 
more likely to die from COVID-19 than those without 
underlying cancer [16, 20].

Table 1 Logistic regression of demographic and clinical factors and associations with late  diagnosisa

a Significant results are indicated in bold font
b Diagnosed within the last 12 weeks of life
c ‘Urban’ comprises SEUR1&2, ‘Accessible’ comprises SEUR3&5 and ‘Remote’ comprises SEUR 4 & 6. 33 people had missing information (excluded from this analysis)
d Scottish Index of Multiple Deprivation (SIMD). Category 1 is most deprived, and category 5 is least deprived. 33 people had missing information (excluded from 
analysis)

Cohort of 
Cancer 
Decedents
[n = 2,443 
people (%)]

Cancer Decedents 
who received a
Late  Diagnosisb 
[n = 831 people 
(%)]

Cancer Decedents who did Not received 
a Late diagnosis [n = 1,612 people (%)]

Univariate
OR (95% CI)

Multivariate Adjusted
OR (95% CI)

Age

    < 65 years 478 108 (22.6) 370 (77.4) 1 1

    65–74 years 662 194 (29.3) 468 (70.7) 1.43 (1.09 to 1.85) 1.41 (1.06 to 1.85)
    75–84 years 809 292 (36.1) 517 (63.9) 1.92 (1.49 to 2.5) 2.04 (1.56 to 2.63)
    ≥ 85 years 494 237 (48.0) 257 (52.0) 3.13 (2.38 to 4.17) 3.45 (2.63 to 4.55)
Gender

    Female 1,165 415 (35.6) 750 (64.4) 1 1

    Male 1,278 416 (32.6) 862 (67.4) 0.87 (0.75 to 1.03) 0.84 (0.70 to 1.00)

Cancer type

    Lung 672 241 (35.9) 431 (64.1) 1 1

    Upper GI 514 210 (40.9) 304 (59.1) 1.23 (0.97 to 1.56) 1.10 (0.85 to 1.41)

    Bowel 303 92 (30.4) 211 (69.6) 0.78 (0.58 to 1.04) 0.66 (0.49 to 0.89)
    Breast & Ovarian 237 41 (17.3) 196 (82.7) 0.37 (0.26 to 0.54) 0.30 (0.20 to 0.44)
    Prostate 99 7 (7.1) 92 (92.9) 0.14 (0.6 to 0.30) 0.11 (0.05 to 0.25)
    Haematological 241 101 (41.9) 140 (58.1) 1.28 (0.95 to 1.75) 1.08 (0.80 to 1.47)

    Other 377 139 (36.9) 238 (63.1) 1.04 (0.81 to 1.35) 1.00 (0.76 to 1.32)

Rurality  Groupedc

    Urban 1,588 549 (34.6) 1039 (65.4) 1 1

    Accessible 587 204 (34.8) 383 (65.2) 1.01 (0.83 to 1.23) 1.11 (0.88 to 1.41)

    Remote 235 71 (30.2) 164 (69.8) 0.82 (0.61 to 1.10) 0.83 (0.61 to 1.15)

Deprivationd

    SIMD5 1 469 145 (34.4) 277 (65.6) 1 1

    SIMD5 2 528 139 (35.5) 253 (64.5) 1.05 (0.79 to 1.41) 0.96 (0.88 to 1.30)

    SIMD5 3 447 163 (36.7) 281 (63.6) 1.11 (0.84 to 1.47) 1.00 (0.74 to 1.35)

    SIMD5 4 495 237 (32.4) 494 (67.6) 0.92 (0.71 to 1.18) 0.84 (0.63 to 1.12)

    SIMD5 5 471 140 (33.3) 281 (66.7) 0.95 (0.71 to 1.27) 0.87 (0.64 to 1.18)
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Comparison with existing literature
Most research surrounding late diagnoses in cancer 
has focused on specific cancer types, and has empha-
sised screening and diagnostic tests, rather than pub-
lic awareness and clinical education [31–36]. The UK’s 
rates of late diagnosis are among the worse in Europe 
[6]. Late diagnosis can occur due to delays at any point 
in the diagnostic journey – including “‘patient delay’ 
(from onset of symptoms to their first presentation); 
‘primary care delay’ (from first presentation in primary 
care to referral for further care or diagnostic investi-
gation); ‘referral delay’ (from referral for further care 
or diagnostic investigation to being seen in secondary 
care); and ‘secondary care delay’ (from being first seen 
in secondary care to diagnosis) [37]”. While population-
level factors that increase cancer risk are well-charac-
terised in literature, there is no clear understanding of 
what patient-level factors contribute to receiving a late 
diagnosis of cancer on a population level [2, 23, 33, 
37–39].

Most of the studies examining late diagnosis are small 
studies, reporting conflicting findings across variable 
healthcare settings, with different definitions of late 
diagnosis and with the potential confounder of lead-
time bias [37, 39, 40]. Some evidence suggests that lung 
cancer men, older people, those living in rural areas, 
and in areas of high social deprivation are more likely 
to experience early mortality from cancer, though the 
impact of these factors on late diagnosis rather than 
early mortality, is unclear [29, 37, 41]. Previous research 
has suggested that, for colorectal cancer, younger peo-
ple and people living in high areas of social deprivation 
were more likely to have late diagnoses, but found no 
impact on rurality [37, 42].

Papers in this field also tend to focus on cancer stage 
at time of diagnosis or impact of demographic factors on 
relative mortality risk [40]. Furthermore, the available lit-
erature is largely confined to studies exploring the impact 
of demographic factors on individual cancer types [40]. 
Publications reviewing the international literature related 
to late cancer diagnosis highlighted a paucity of research 
related to causes of late diagnosis across cancer types [40, 
43]. Because this study examines a population cohort 
who have all died from cancer, it is possible to examine 
the impact of demographic factors on late diagnosis irre-
spective of cancer stage or mortality, and to do so in a 
way that corrects for cancer type. To the author’s knowl-
edge, this is the first paper which has examined a range 
of demographic factors and corrected for cancer type in 
analysing the impact of demographic factors on receiving 
a late diagnosis. This paper is novel in that it uses cancer 
type as a covariate and analyses impact of other demo-
graphic factors adjusted for cancer type.

Strengths and limitations
The completeness of the demographic and clinical data-
sets is a point of particular strength in this research. 
The demographic data on age, gender, cancer type, 
date of diagnosis, and date of death were entirely com-
plete. The demographic data on rurality and deprivation 
were > 98.5% complete, with any missing information 
being unobtainable due to having postcodes with no cor-
responding SIMD and/or SEUR classification.

There were some limitations in terms of data availabil-
ity. A limitation of the demographic data was the lack 
of information on ethnicity and smoking status, both 
of which are significantly associated with deprivation. 
Future analysis correcting for more covariates has the 
potential to identify new associations with late diagno-
sis that have not been possible to identify with the data 
available for this study.

Multiple social and psychological factors at person, 
carer and community levels, may affect late diagnosis, 
and would not have been apparent within the analysis 
undertaken in this research.

Implications for research and/or practice
These findings suggest that public health and informa-
tion campaigns aimed at increasing awareness of cancer 
symptoms, especially with regard to lung cancer, and 
encouraging earlier presentation by older people, and 
those with symptoms of lung cancer, may be the most 
effective methods of reducing avoidable late cancer diag-
noses. Future research into how to overcome these bar-
riers and mechanisms is needed in order to address this 
potential area of health inequality.

When caring for patients with confirmed or suspected 
malignancy, clinicians should have a heightened aware-
ness that those with advanced age, or with symptoms 
suggestive of lung cancer are more likely to receive a late 
diagnosis, and should consider initiating onwards refer-
ral, anticipatory care planning and palliative care as soon 
as possible.

Identifying people who are at risk of receiving a late 
cancer diagnosis would allow physicians and policymak-
ers to target resources and interventions at those peo-
ple at greatest risk. This ensure the greatest impact of 
such interventions and facilitate effective anticipatory 
care planning for those with unavoidable late diagnoses, 
while maximising the efficacy of prevention strategies for 
avoidable late diagnoses.

Conclusions
Older age and lung cancer were strongly associated with 
patients having increased odds of having a late cancer 
diagnosis, in a population of patients who went on to die 
from cancer. Practice and policies aimed at addressing 
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those at higher risk of receiving a late cancer diagnosis 
could have greater impact if they focused on older people 
and those with lung cancer symptoms.
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