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KEYWORDS Abstract Aim: Lower socioeconomic status (SES) is associated with a higher risk of
Socioeconomic factors late-stage cancer diagnosis. A number of explanations have been advanced for this, but one
Cancer which has attracted recent attention is lower patient knowledge of cancer warning signs, lead-
Signs and symptoms ing to delay in help-seeking. However, although there is psychometric evidence of SES differ-
Delayed diagnosis ences in knowledge of cancer symptoms, no studies have examined differences in ‘cancer

suspicion’ among people who are actually experiencing a classic warning sign.

Methods: A ‘health survey’ was mailed to 9771 adults ( =50 years, no cancer diagnosis) with a
symptom list including 10 cancer ‘warning signs’. Respondents were asked if they had experi-
enced any of the symptoms in the past 3 months, and if so, were asked ‘what do you think caused
it?” Any mention of cancer was scored as ‘cancer suspicion’. SES was indexed by education.
Results: Nearly half the respondents (1732/3756) had experienced a ‘warning sign’, but only
63/1732 (3.6%) mentioned cancer as a possible cause. Lower education was associated with
lower likelihood of cancer suspicion: 2.6% of respondents with school-only education versus
7.3% with university education suspected cancer as a possible cause. In multivariable analysis,
low education was the only demographic variable independently associated with lower cancer
suspicion (odds ratio (OR) = 0.34, confidence interval (CI): 0.20-0.59).

Conclusion: Levels of cancer suspicion were low overall in this community sample, and even
lower in people from less educated backgrounds. This may hinder early symptomatic presenta-
tion and contribute to inequalities in stage at diagnosis.

© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the
CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Studies in which cancer patients report retrospectively
on the process of symptom appraisal indicate that not
recognising a symptom as possibly due to cancer is an
important determinant of delay in presentation [1-3].
Prolonged intervals from symptom onset to
help-seeking may increase the risk of late stage diagnosis
[4]. In Denmark and the United Kingdom (UK), where
cancer survival rates are lower than other western coun-
tries with similar healthcare systems [5], there are ongo-
ing campaigns to encourage public awareness of cancer
‘warning signs’ and prompt help-seeking [6,7].

People from lower socioeconomic status (SES) back-
grounds are more likely to be diagnosed with later-stage
disease for several cancer sites [8]. A number of factors
potentially contribute to inequalities in stage of cancer
diagnosis, but one that has attracted interest in recent
years is how quickly people with symptoms present to
their doctor (the so-called ‘patient interval’) [9]. Factors
such as life stress and competing priorities — which tend
to be higher in lower SES groups — have been considered
as potential deterrents to prompt help-seeking [10],
although as the overall primary care consultation rate is
higher in lower SES groups, this is not a strong candidate
for explaining long patient intervals [11]. An extended
patient interval could also be due to individuals with
lower levels of education being less equipped with the nec-
essary ‘cancer literacy’ to recognise a cancer warning sign
[10].

Surveys of public awareness of cancer, show that
lower SES groups recall fewer cancer warning signs
when tested with standardised psychometric measures
[12-16]. However, this is ‘knowledge in theory’ and
may not translate into differential symptom recognition
in daily life. Evidence to date indicates that when people
experience a warning sign in everyday life, very few sus-
pect cancer [17], but there have been no studies examin-
ing SES differences in cancer suspicion in response to
such a symptom.

In the present study, we combined data from two
primary-care-based symptom surveys that used common
methods of recruitment, and the same symptom assess-
ments, to test the hypothesis that people with less educa-
tion are less likely to suspect cancer when they
experience a cancer ‘warning sign’.

2. Methods
2.1. Study population

Questionnaires were mailed to a total of 9771 men
and women aged >50years, registered at seven
General Practices across London, the South East and
the North West of England, in surveys conducted in
April 2012 and October 2013. Index of Multiple

Deprivation 2007 (IMD 2007) scores at practice level
were used to ensure a range of deprivation in participat-
ing practices. All patients registered at the participating
practices who were > 50 years old, without a registered
cancer diagnosis, and deemed suitable to complete the
questionnaire by the doctor (e.g. did not have a mental
illness, learning disability or terminal illness), were eligi-
ble. Non-responders were sent a reminder after 2 weeks.
The study materials and protocol were approved by
NHS London Bridge Research Ethics Committee
(Reference: 11/LO/1970) and all patients gave informed
consent.

2.2. Measures

2.2.1. Demographics

The two surveys used the same questions on marital
status (categorised for analysis as married/cohabiting
versus not married/cohabiting), current employment
(working versus not working), ethnicity (white versus
non-white ethnic background) and education (university
versus below university). Practices gave information on
age and sex for each individual. Education was used as
the marker of individual-level SES as it is considered
more appropriate in an older sample, many of who are
no longer in the workforce [18].

2.2.2. Symptom experience and cancer attributions

Details of the questionnaire used in the first survey
have been published [17]. Both questionnaires included
questions on symptom experience phrased as: “In the last
3 months have you had the following” followed by a list of
symptoms. The symptom list included the 10 symptoms
from the Cancer Awareness Measure (CAM), which
had been based on warning signs from Cancer
Research UK’s website [19,20]. All had yes/no response
options (see Table 2 for a full list of symptoms).

For each symptom that respondents had experienced,
they were asked “What do you think caused it?” in a
free-text response (termed open attribution item).
‘Cancer suspicion” was defined as any instance where
the respondent indicated that they had considered ‘can-
cer’ as a possible cause. People could give more than one
attribution per symptom, and we coded any mention of
cancer.

2.3. Data analysis

Descriptive statistics were completed for demographic
characteristics, symptom frequency and symptom attri-
butions. Non-responder analyses used chi-square and
t-tests. Responses to the open attribution item were
coded by two independent coders (KW and KeW), and
divided into attribution categories [21]: ‘physical’, largely
medical but excluding cancer (e.g. haemorrhoids for
unexplained bleeding), ‘external/normalising’ (e.g. age
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