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Abstract

Background: Reporting of symptoms which may signal cancer is the first step in the diagnostic pathway of cancer
diseases. Cancer alarm symptoms are common in the general population. Public awareness and knowledge of
cancer symptoms are sparse, however, and many people do not seek medical help when having possible cancer
symptoms. As social inequality is associated with cancer knowledge, cancer awareness, and information-seeking,
our hypothesis is that social inequality may also exist in the general population with respect to reporting of cancer
alarm symptoms. The aim of this study was to investigate possible associations between socioeconomic and
demographic determinants and reporting of common cancer alarm symptoms.

Methods: A cross-sectional questionnaire survey was performed based on a stratified sample of the Danish general
population. A total of 13 777 randomly selected persons aged 20 years and older participated. Our main outcome
measures were weighted prevalence estimates of self-reporting one of the following cancer alarm symptoms
during the preceding 12 months: a lump in the breast, coughing for more than 6 weeks, seen blood in urine, or
seen blood in stool. Logistic regression models were used to calculate unadjusted and adjusted odds ratios with
95% confidence intervals for the associations between each covariate and reporting of cancer alarm symptoms.

Results: A total of 2 098 (15.7%) of the participants reported one or more cancer alarm symptoms within the
preceding 12 months.

Women, subjects out of the workforce, and subjects with a cancer diagnosis had statistically significantly higher
odds of reporting one or more cancer alarm symptoms. Subjects with older age and subjects living with a partner
had lower odds of reporting one or more cancer alarm symptoms. When analysing the four alarm symptoms of
cancer separately most tendencies persisted.

Conclusions: Socioeconomic and demographic determinants are associated with self-reporting of common cancer
alarm symptoms.
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symptoms, Urinary tract cancer
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Background

Reporting of symptoms which may signal cancer is the
first step in the diagnostic pathway of cancer diseases
[1]. Some cancer symptoms are quite unspecific while
others are more characteristic and distinctive — so-called
cancer ‘alarm symptoms’.

Cancer alarm symptoms are common in the general
population [2]. In a Danish population-based study a
total of 15% reported having experienced at least one of
four common cancer alarm symptoms [3], and 18% of
the Australian population reported blood in the stools
during a 12-month period [4]. However, public aware-
ness and knowledge of cancer symptoms are sparse and
many people do not seek medical help when experien-
cing cancer symptoms. Hence, increasing focus is on
raising awareness in the population of early symptoms
of cancer in order to increase the ability to notice and
report alarm symptoms [5-8].

Socioeconomic inequalities in health are ubiquitous
and relations between socioeconomic status and morbidity
and mortality seem to persist for numerous diseases, in-
cluding many cancers [9]. Further, social disparities are sig-
nificantly associated with different information-seeking
behaviours among cancer patients [10].

In Denmark, the majority of health services are free of
charge. Still, socioeconomic differences persist for cancer
incidence, time from experiencing a symptom until seek-
ing medical help, and cancer survival [11]. As social in-
equality is associated with cancer knowledge, cancer
awareness, and information-seeking, our hypothesis is
that social inequality also exists with respect to reporting
of cancer alarm symptoms.

The aim of this study was, in a population-based
cross-sectional design, to investigate possible associa-
tions between socioeconomic and demographic deter-
minants and self-reporting of frequent cancer alarm
symptoms.

Methods

Study design

A cross-sectional questionnaire survey based on a strati-
fied sample of the general population was conducted in
April 2007 in the former County of Funen, Denmark,
with approx. 480 000 inhabitants, comprising 9% of the
total Danish population [12]. All Danish citizens are
registered with the Danish Civil Registration System
with a unique personal identification number, used in all
national registers and enabling accurate linkage between
all of them [13].

Sampling

The survey comprised a questionnaire sent out to a sam-
ple of 20 000 people aged 20 years or older. The sample
was randomly selected from the Danish Civil Registration
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System, stratified on gender and age, half of them women
and half of them men, so that for each gender, only 1000
subjects under the age of 40 years were included. Further
details of the survey are described elsewhere [3].

Data sources and measurements

The questionnaire

The questionnaire concerned four types of cancer:
breast, lung, urinary tract, and colorectal cancer.
These four cancers were chosen because they are the
most common cancer forms in Denmark [14] and be-
cause their symptoms are well described in the litera-
ture [15-18]. For each cancer type there was a
question on whether the person had a specific symp-
tom highly related to that particular cancer. Subjects
were asked whether they within the preceding
12 months had: “Felt a lump in your breast?”,
“Coughed for more than 6 weeks?”, “Seen blood in
your urine?”, or “Seen blood in your stool?” They
were further asked: “Do you have, or have you had, a
cancer disease”? Answers to each question could be
checked as a “yes” or a “no”. All symptoms reported
in this paper are thus self-reported.

Before the questionnaire was sent out, it was tested:
First 10 subjects were interviewed on its comprehensibil-
ity. Then the questionnaire was filled in twice by 200
subjects aged 40 years and older, with the objective of
analysing how the questionnaire was perceived by recipi-
ents and to assess its reproducibility. The assessment led
to minor changes.

Outcome variables

A “yes” response to one of the listed symptoms was con-
sidered a positive response. The answer “no” and not
answering an item were considered negative responses.

Statistics Denmark and socioeconomic and demographic
variables

All socioeconomic and demographic factors were col-
lected by data linkage to Statistics Denmark using a per-
son unique civil registration number. Statistics Demark is
a governmental institution collecting information elec-
tronically provided by administrative registers of different
governmental agencies [19]. We obtained information for
each subject about a number of socioeconomic variables:
educational level, income level and labour market affili-
ation. Furthermore, we obtained information on cohabit-
ation status, as we believed this demographic factor to be
important, when reporting cancer alarm symptoms. Infor-
mation was retrieved for the year preceding the question-
naire (2006). To account for annual variation in income
we calculated the average income for the preceding
5 years.
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In order to compare our sample with the Danish gen-
eral population and for calculating weighted estimates
we retrieved data on sex, age, education, income and
employment for the entire Danish population aged
20 years and older for the year 2006.

Education was categorised according to the highest
attained educational level: < 10 years (primary and
lower secondary school), 10—12 years (vocational educa-
tion and upper secondary school), >12 years (short,
medium and long-term higher education) [20-23]. We
obtained gross income, comprising all income liable to
general taxation (wages and salaries, all types of bene-
fits and pensions) for each person. Income was cate-
gorised according to the 5-year average income as low
income (1** quartile), middle income (2" and 3™ quar-
tile), and high income (4t quartile) [24]. Labour market
affiliation was categorised into three groups: working;
pensioners (early retirement pension and old-age pen-
sion); out of the workforce (receiving disability pension,
social security, and being unemployed). Cohabitation
status was categorised as living with a partner (married/
cohabitating) or single (divorced, widowed or never
married) [23].

Statistical analysis

Prevalence estimates of reporting one or more alarm
symptoms of cancer and prevalence estimates of report-
ing each specific alarm symptom of cancer in the popu-
lation within the preceding 12 months were calculated.
Estimates were reported as percentages (%) with 95%
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exact confidence intervals (Cls), based on binominal
distributions.

“Logistic regression models were used to calculate un-
adjusted and adjusted odds ratios (ORs) with 95% ClIs
for the association between each covariate and reporting
of cancer alarm symptoms. The covariates considered
were: sex, age, education, income, affiliation to the
labour market, cohabitation status [24], and having a
cancer diagnosis. In the adjusted analyses adjustments
were made for the a priori selected possible confoun-
ders: sex, age and having a cancer diagnosis [25,26]”.

All estimates for symptom prevalences were weighted
according to the total Danish population to account for
the stratified sampling procedure.

Ethical considerations

According to the Act on a Biomedical Research Ethics
Committee System the project was not a biomedical re-
search project and therefore did not need the ethics com-
mittee’s approval, journal number 2011-41-6709. The study
was approved by the Danish Data Protection Agency.

Results

Description of participants

Of the 20 000 subject identified, 144 subjects (0.7%) were
not eligible because they were either dead or could not be
reached (Figure 1). Of the 19 856 eligible, 36 (0.2%) sub-
jects could not participate because they were suffering
from dementia or had language problems. Overall 13 777
subjects returned the questionnaire yielding a response

Sampling frame:
Randomly selected citizens living in the former County of Funen, Denmark
aged 20 years or older.
(n =20 000, men = 10 000, women = 10 000)

Excluded (n = 144)

Unknownhome address or dead (n = 144)

Eligible (n = 19 856)

Responders (n = 13 777)

Figure 1 Study sample.

Non-responders (n = 6 079)
Will not participate (n = 96)
Suffering from illness or having linguistic
problems (n = 36)
Did not return the questionnaire (n = 5947)
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Table 1 Descriptive data on study population and the Danish population

Total study population

Weighted total study population Danish population

n=13 777 n=13 777 n=4110 111
n % (95% ClI) % (95% CI) %
Sex Men 6533 474 (46,6 to 48.3) 458 (45.0 to 46.7) 489
Women 7 244 526 (51.7 to 534) 542 (533 t0 55.0) 51.1
Age, years 20-39 1105 80 (76 t0 85) 29.0 (282 t0 29.8) 338
40-59 6 403 46.5 (45.6 to 47.3) 359 (35.1 to 36.7) 371
60-79 5357 389 (38.1t0 39.7) 30.0 (29.2 to 30.8) 23.7
80-99 912 6.6 (6.2 to 7.0) 5.1 (4810 5.5) 55
Educational level Low 4136 31.0 (30.2 to 31.8) 26.6 (25.8 to 27.3) 312
Medium 5588 41.8 (41.0 to 42.7) 434 (426 10 44.3) 439
High 3631 27.2 (264 10 27.9) 289 (28.1 t0 29.7) 249
Income level Low 3 444 25 (243 to 25.7) 26.6 (25.8 to 27.3) 31.1
Medium 6 888 50 (49.2 to 50.8) 50.7 (49.8 to 51.5) 49.1.
High 3444 25 (243 to0 25.7) 22.7 (220 to 235) 19.8
Labour market affiliation Working 7 989 59.1 (58.3 to 60.0) 664 (656 t0 67.2) 64.3
Pensioners 4414 327 (31910 33.5) 253 (246 10 26.1) 222
Out of workforce 1105 82 (7.7 to 86) 83 (7810 87) 135
Cohabitating status Single 3760 27.3 (26,6 to 28.0) 294 (286 to 30.1) -
Cohabitant / married 10013 727 (720 to 734) 70.6 (699 to 714) -
Cancer diagnosis No 12 531 91.0 (90.5 to 91.4) 926 (92.1 to 93.0) -
Yes 1 246 9.0 (86 t0 9.5) 74 (7010 79) -

rate of 69.4% (Figure 1). Table 1 shows the descriptive data
of the participants (weighted and unweighted) and of the
entire Danish population aged 20+.

Socioeconomic and demographic participant
characteristics and reporting of one or more

cancer alarm symptoms

Weighted prevalence estimates of reporting of one or
more cancer alarm symptoms within the preceding
12 months together with crude and adjusted odds ratios
for associations between symptom reporting and socioe-
conomic and demographic characteristics are presented
in Table 2.

A total of 2 098 participants (15.7%) reported one or
more cancer alarm symptoms within the preceding
12 months. The mean age of respondents who reported
one or more cancer alarm symptoms was 49.7 years and
59.3% were women (all weighted estimates).

The adjusted analyses showed that women had statisti-
cally significantly higher odds of reporting a symptom of
cancer, as did subjects out of the workforce, and subjects
with a cancer diagnosis. Those aged 60-79, those aged
80-99, and those living with a partner, had statistically
significantly lower odds of reporting alarm symptoms.
Education and income were not statistically significantly

associated with reporting of one or more cancer alarm
symptoms.

Socioeconomic and demographic participant
characteristics and prevalence of reporting each

specific cancer alarm symptom

Weighted prevalence estimates of reporting each specific
alarm symptom of cancer within the preceding 12 months
and socioeconomic and demographic characteristics are
presented in Table 3.

A total of 411 subjects (3.3%) had felt a lump in the
breast; 940 subjects (6.5%) had coughed for more than
6 weeks; 307 subjects (2.1%) reported having seen blood
in the urine, and 713 subjects (5.8%) reported having
seen blood in the stool within the preceding 12 months
(weighted prevalences).

Crude and adjusted odds ratios of associations be-
tween reporting a specific alarm symptom within the pre-
ceding 12 months and socioeconomic and demographic
participant characteristics are presented in Table 4. Only
results from the adjusted analyses are presented in the
manuscript.

Gender
Women had statistically significantly higher odds than
men of reporting a lump in the breast and of reporting
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Table 2 Weighted prevalence estimates and Crude and adjusted odds ratios of reporting one or more cancer
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symptoms
Participants reporting of one or more symptoms
n=2098 weighted prevalence% OR 95% ClI 95% ClI
(95% Cl) (crude) (adjusted)*

Sex Men 908 40.7 (386 to 47.7) 1 1

Women 1190 59.3 (57.2t0 614) 1.22 11110 1.34 1.19 1.09 to 1.31
Age, years 20-39 191 31.9 (29.8 to 33.9) 1 1

40-59 1 090 39.0 (369 to 41.1) 0.98 083 to 1.16 0.96 081 to 1.14

60-79 726 259 (24010 27.8) 0.75 0.63 to 0.89 0.71 0.60 to 0.85

80-99 91 33 (2510 40) 0.53 041 to 0.69 0.48 037 to 0.63
Educational level Low 634 277 (269 to 28.6) 1 1

Medium 852 42.7 (40.6 to 44.9) 0.99 088 to 1.11 0.94 0.84 to 1.06

High 568 30.0 (280 to 32.0) 1.02 091 to 1.16 095 0.83 to 1.08
Income level Low 496 26.7 (24.8 to 28.6) 1 1

Medium 1081 51.7 (49.6 to 53.9) 1.11 099 to 1.24 0.98 087 to 1.11

High 521 216 (19810 233) 1.06 093 to 1.21 095 0.82to 1.10
Labour market affiliation  Working 1 249 68.5 (66.4 to 70.5) 1 1

Pensioners 544 199 (182 to0 21.7) 0.76 0.68 to 0.85 093 0.78 to 1.10

Out of workforce 254 116 (10.2 to 13.0) 1.61 138 to 1.88 1.59 136 to 1.86
Cohabitating status Single 618 304 (284 to 32.4) 1 1

Cohabitant / married 1480 69.6 (67.6 to 71.6) 0.88 0.80 to 0.98 0.84 0.76 to 0.93
Cancer diagnosis No 1 841 90.2 (889 to 91.5) 1 1

Yes 257 98 (8510 11.1) 1.51 130 to 1.75 1.63 140 to 1.89

(*adjusted for sex, age and having a cancer diagnosis.) Highlighted figures are statistically significant (p <0.05).

coughing for more than 6 weeks, but had statistically
significantly lower odds of reporting blood in the stool.

Age

Subjects aged 60-79 years had statistically significantly
higher odds of reporting coughing. Subjects with older
age had statistically significantly lower odds of reporting
a lump in the breast and of reporting blood in the stool
within the preceding 12 months.

Education

Subjects with high educational level had statistically sig-
nificantly lower odds of reporting coughing for more
than 6 weeks within the preceding 12 months than those
with a low educational level.

Income

Analyses showed a tendency towards subjects with in-
creasing income having lower odds of reporting alarm
symptoms (apart from having felt a lump in the breast)
than those with low income. Results were only statisti-
cally significant for reporting coughing for more than
6 weeks within the preceding 12 months.

Labour market affiliation

Those out of the workforce were statistically significantly
associated with reporting coughing for more than
6 weeks and reporting blood in the stools within the
preceding 12 months.

Cohabitating status

For all four cancer alarm symptoms there was a tendency
towards lower odds of symptom reporting for those living
with a partner than for those being single. Results were
statistically significant with respect to coughing and seeing
blood in the urine.

Having cancer

For all four cancer alarm symptoms there was a ten-
dency towards higher odds of reporting cancer alarm
symptoms for subjects with a cancer diagnosis. Results
were not statistically significant of reporting coughing
for more than 6 weeks.

Discussion

In this large population-based survey socioeconomic and
demographic factors were associated with reporting of
common cancer alarm symptoms. Some 15.7% of the
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Table 3 Weighted prevalence estimates of participant characteristics by reporting a specific cancer symptom within
the preceding 12 months

Weighted prevalences

Felt a lump in Coughed for more Seen blood Seen blood
the breast than six weeks in urine on stools
yes, n=411 yes, n=940 yes, n=307 yes,n=713
n % (95% CI) n % (95% CI) n % (95% CI) n % (95% Cl)

Sex Men 66 134 (10210 166) 412 43.1(398t0464) 149 427 (4001t0485) 402 544 (509 to 58.0)

Women 345 866 (83410898 528 568 (536t0602) 158 573(51.5t0630) 311 456 (420 to 49.1)
Age, years 20-39 46 365 (320to 41.1) 60 23.7 (20.9 t026.6) 21 251 (200 to 30.1) 88 1(35.7 to 42.6)

40-59 259 451 (40410 498) 441 382 (350t0415) 120 4 (260 t0 36.8) 407 396 (36.2 to 43.1)

60-79 89 154 (12010 188) 399 346 (314t0378) 142 372(315t0428) 19 1 (16310 21.9)

80-99 17 29 (13 to 45) 40 522to47) 24 3B41t09.1) 22 1(1.1t032)
Educational level Low 120 255(2141t0297) 329 342(31.0to 374) 93 273 (220t0326) 186 222(192t025.2)

Medium 152 405(358t0452) 381 427(393t0460) 133 499 (43810558) 290 426 (39.1 to 46.2)

High 132 340 (295t0385) 202 232(203to 26.0) 70 229(179t0279) 225 352 (31.81t0 386)
Income level Low 86 261 (2191t0302) 261 282 (252t031.2) 87 321 (2671t0376) 148 262 (23.1to 294)

Medium 226 536(489.t0583) 480 524 (49.1t0558) 152 473 (4141t053.1) 357 497 (46.1 to 53.3)

High 99 203 (16510 24.1) 199 4 (168 to 22.1) 68 206 (15910 253) 208 1(21.0to 27.1)
Labour market Working 283 760 (720t0 80.1) 481 600 (56.7 to 633) 157 606 (54810 663) 472 746 (71410 77.7)
affiliation Pensioners 69 122(9010153) 289 257 (22810287) 119 316(26110370) 137 137 (11310 162)

Out of workforce 49 118 (8.7 to0 14.8) 142 2 (11910 16.6) 26 8 (4.7 t0 11.0) 88 11.7 (94 to 14.0)
Cohabitation status  Single 121 303 (260to 346) 302 327(295t0358) 102 379(322t0436) 190 258 (227 to 289)

Cohabitant / 290 697 (654 to 740) 638 673 (642to 704) 205 62.1(564t0678) 523 742 (71.1t0773)

married
Cancer diagnosis No 331 855(821t0888) 842 915(896t0934) 257 850(809t0892) 632 91.1(89.0to 93.1)

Yes 80 145(112t0179) 98 85(66t0 104) 50 150(108t019.1) 81 89(69t0 11.0)

participants reported having experienced one or more
cancer alarm symptoms within the preceding 12 months.

Women, subjects out of the workforce, and subjects
with a cancer diagnosis had statistically significantly
higher odds of reporting one or more cancer alarm
symptoms. Subjects with older age and subjects living
with a partner had statistically significantly lower odds
of reporting one or more cancer alarm symptoms. When
analysing each cancer alarm symptom separately, most
tendencies persisted.

Strengths and limitations

Because no validated measure suited our purposes, the
use of an ad hoc developed questionnaire was neces-
sary. Although a validated measure is preferable, using
ad hoc, but relevant items meant that we could limit
the number of items, thus, we believe, improving the
response rate. Our symptom prevalences may be
underestimated due to recall bias, since symptoms
turning out to be harmless may probably soon be for-
gotten. However, we found no indication that this
phenomenon was pertinent to socioeconomic status

and therefore it is unlikely to have influenced our
socioeconomic analyses.

The results in this paper reflect self-report and as we
did not perform any clinical examinations we cannot de-
termine the appropriateness of reporting symptoms.

Selection bias was reduced by randomly selecting parti-
cipants by means of the Danish Civil Registration System.
The large sample ensured a high statistical precision of
our estimates with narrow confidence intervals, supported
by the high participation rate.

Late responders had essentially the same prevalence of
symptom reporting as immediate responders. Therefore
we believe that non-responders can reasonably be
expected to have a similar prevalence as well [3].

Generalisability

Our sample is fairly representative of the Danish popula-
tion according to the distribution of sex and socioeco-
nomic factors. We calculated weighted prevalence
estimates according to the Danish population. Further,
as associations between health and socioeconomic status
seem to be rather universal [9], it is reasonable to



Table 4 Unadjusted and adjusted odds ratios of reporting a specific cancer symptom within the preceding 12 months by participant characteristics

Felt a lump in the breast

Coughed for more than six weeks

Seen blood in urine

Seen blood in stool

Crude 95% Cl Adjusted* 95% Cl Crude 95% Cl

Adjusted* 95% Cl

Crude 95% Cl

Adjusted* 95% ClI

Crude 95% Cl  Adjusted* 95% Cl

Sex male 1 1 1 1
Female 490 37610639 4.63 354t0604 1.17 102t0 133 117

Age, years 20-39 1 1 1 1
40-59 097 070to 134 091 066to 1.26 129 098to 1.70 1.28
60-79 039 027to056 034 023t0049 1.40 106t0 185 1.39
80-99 044 025t0 077 033 018to 058 080 0.53to1.20 0.77

Educational level Low 1 1 1 1
Medium 094 073t01.19 088 069to1.14 0.85 073t0 099 086
High 126 098to162 106 082to1.38 0.68 057to082 0.69

Income level Low 1 1 1 1
Medium 132 103t0 170 105 080to 138 091 078to 107 086
High 116 086to 155 128 092to1.78 0.75 062t0 091  0.71

Labour market  Working 1 1 1 1

affiliation Pensioners 043 03310056 066 04210103 109 09410127 106
Out of 126 093to 1.72 1.10 080to 1.52 2.30 1.89to 281 2.10
workforce

Cohabit status  Single 1 1 1 1
Cohabitant/ 090 0.72 to 1.11 091 072to 1.14 0.78 068to 090 0.74
married

Cancer diagnosis No 1 1 1 1
Yes 253 19710325 273 214 t0 355 1.19 095to 147 1.17

1.02 to 1.34

0.97 to 1.69

1.05 to 1.84

0.51to 1.17

0.73 to 1.00
0.57 to 0.83

0.73 to 1.02
0.57 to 0.88

0.85to 1.33
1.72 to 2.57

0.64 to 0.86

0.94 to 146

1
096 0.76 to 1.20

062 to 1.57

0.88 t0 2.23

0.77 to 2.52

081 to 1.39
06210 1.17

06710 1.14
0.56 to 1.07

108 to 1.76
0.79t0 1.83

0.59 to 0.95

147 to 2.72

1

093

0.74t0 1.17

0.59 to 1,51

0.81 to 2.05

067 to 2.22

0.87 to 1.50
0.68 to 1.30

07310 1.28
06210 1.28

07210 1.52
088 to 1.93

0.60 to 0.98

1.39 to 2.60

1 1
0.68 059 t0 0.80 0.66 0.57 to 0.77
1 1

0.78 0.62 to 1.00
0.44 034 to 057 0.40
0.29 0.18 to 046 0.26
1 1
1.16 096 t0 140 0.96
1.40 1.15t0 1.71 1.14
1 1
1.22 100 to 148 0.95
1.43 11510 1.79 093
1 1
0.51 042 to 062 0.80
138 1.09to 1.75 1.51

0.76 0.60to 0.96
031 to 0.53

0.16 to 042

0.79to 1.16
093 to 1.40

0.77 to 1.69
0.73 to 1.19

0.60 to 1.08
1.18 to 1.91

1 1

1.04 087t0 123 093 078to 1.11

1 1

131 103to 166 1.68 131to 214

(*adjusted for sex, age and having a cancer diagnosis.) Highlighted figures are statistically significant (p <0.05).
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assume that that our results are generalisable to other
Western countries.

Comparison with existing literature

A Scottish community-based study from 1978 analysed
symptom reporting and socioeconomic factors [27]. Our
results cannot be compared directly, as the studies
included different symptoms and had different time
intervals for symptom reporting. We found different
prevalence estimates for symptom reporting, which
could be explained by the different time frames for
symptom reporting and by the fact that children were
not included in our study. For instance, we found a
lower prevalence estimate for the total group with regard
to coughing (6.5 vs. 15%). One reason could be that the
Scottish study asked for coughing within a 2-week period
only, thus including more people suffering from a simple
cold.

Other studies also found that female sex were asso-
ciated with more symptoms reporting [28-30]. One pos-
sible explanation could be that women have a higher
bodily awareness, they pay more attention to bodily sen-
sations, and as a consequence report symptoms more
often than men [31]. Another explanation could be that
women may have higher morbidity and therefore may be
more familiar with recognising symptoms.

Subjects with older age had statistically significantly
lower odds of reporting one or more cancer alarm
symptom. The same result was found in other studies
[30,32] which could be due to the interpretation of
symptoms by elderly people. Elderly people, who are
more likely to experience symptoms qua increasing
morbidity, may not consider the symptoms to be ser-
ious, they normalise it, and therefore not necessary to
report. For instance Hickey (1988) reported that eld-
erly people have more symptoms than younger people,
but when they consult doctors they tend to report
fewer symptoms [33].

In line with McAteer et al. we found that those out of
the workforce had significantly higher odds of reporting
one or more symptoms [30]. This result may reflect a
higher morbidity among this group of people [9].

A Scottish study has shown that living alone was asso-
ciated with increased time before lung cancer patients
consulted their doctor about symptoms [34]. Our hy-
pothesis was that people living with a partner would re-
port symptoms more often than singles [30], simply
because they can discuss the symptom with their part-
ner, and thereby remember the symptom. We found that
subjects living alone had higher odds of reporting cancer
alarm symptoms than subjects living with a partner. This
pinpoints the issue that symptom registration may be a
mixture of actual symptom experience and symptom
interpretation.

Page 8 of 10

Studies have shown that having a close experience
with a cancer diagnosis is associated with greater aware-
ness of cancer symptoms [25,26]. Likewise, we found
that subjects with a cancer diagnosis had statistically sig-
nificantly higher odds of reporting symptoms, which
could be explained by a higher level of morbidity and by
greater awareness of cancer symptoms in this group of
people.

Women and those with a cancer diagnosis had statisti-
cally significantly higher odds of reporting having felt a
lump in the breast. To a large extent this may be due to
the fact that lumps in the breast being predominantly a
gender-specific condition and because people with a
cancer diagnosis pay more attention to bodily sensations.
Furthermore the cancer diagnosis reported could be
breast cancer, thereby giving the higher odds. Age above
60 years was statistically significantly associated with
lower odds of reporting a lump in the breast. This find-
ings are consistent with others studies indication that
older people notice or report fewer symptoms [30,33].
Another explanation is that benign conditions in the
breast such as fibro adenomas are found more often
among younger women.

We found that subjects with high educational and
income level had statistically significantly lower odds
of reporting coughing for more than 6 weeks in
adjusted analyses. Furthermore, we found that those
out of the workforce had statistically significantly
higher odds of reporting coughing. This might be
explained by differences in causal factors such as
tobacco smoking [35]. Future studies on symptom
reporting in a population should include data on life-
style parameters like tobacco use, alcohol consumption
and diet.

Those living with a partner had statistically lower odds
of reporting having seen blood in the urine. This could
be due to the fact that people had discussed the symp-
tom with their partner, interpreted it to be harmless, and
then have forgotten about it.

Those out of the workforce and those with a cancer
diagnosis had statistically higher odds of reporting hav-
ing seen blood in the stool. It is well known that in gen-
eral persons out of the workforce have a higher level of
morbidity [36] and consequently this phenomenon may
also contribute to more symptoms. Further, having a
cancer diagnosis will make you more concerned about
symptoms and bodily sensations. Women and subjects
aged 40+ had statistically lower odds of reporting having
seen blood in the stool. We have no qualified explan-
ation as to why women report blood on the stools less
often but we assume that the lower odds for older
people are seen because they accept having different
symptoms frequently — and therefore report symptoms
less often.
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Implications of the study

The finding that socioeconomic and demographic deter-
minants are associated with reporting of cancer alarm
symptoms in this population-based study may help
healthcare systems target preventive campaigns. How-
ever, in order to tailor campaigns these should be pre-
ceded by studies on associations between cancer alarm
symptoms and healthcare consulting behaviour. Future
studies should also address the impact of other factors
on symptom reporting such as comorbidity, previous
diseases, cancer in the respondent’s network etc.

Conclusions
Socioeconomic and demographic determinants are asso-
ciated with reporting of common cancer alarm symptoms.

Ethical approval

According to the Scientific Ethics Committee for the
County of Funen, the Biomedical Research Ethics Commit-
tee System Act does not apply to this project. The study
was approved by the Danish Data Protection Agency.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

BLH and HS had the original idea for the overall study. The plan of analysis
for this sub-study was developed by RPS in collaboration with MSP, PVL, JS,
and DEJ, who all participated in the extraction of data and interpretation of
results. RPS drafted the manuscript and conducted all statistical analyses
under the supervision of MSP, PVL, JS, and DEJ. All authors contributed to
the final version. RPS is the guarantor.

Data

All authors, external and internal, had full access to all of the data (including
statistical reports and tables) in the study and can take responsibility for the
integrity of the data and the accuracy of the data analysis.

Data sharing
No additional data available.

Funding
This study was funded by the Novo Nordisk Foundation. All authors are
independent of funders.

Acknowledgements
The authors would like to thank Lise Keller Stark for proofreading the
manuscript and Susanne Dgssing Berntsen for managing data.

Author details

'Research Unit of General Practice, Institute of Public Health, University of
Southern Denmark, J. B. Winslawsvej 9A, DK-5000 Odense C, Denmark.
’Department of Public Health, Biostatistics, University of Aarhus, Bartholins
Allé 2, Bldg 1261, DK-8000 Aarhus, Denmark.

Received: 6 March 2012 Accepted: 13 August 2012
Published: 22 August 2012

References

1. The Danish National board of health: The Danish National board of
health. - Denmark: National cancer Plan II; 2005. 9-12-2009. Ref Type: Report.

2. Fijten GH, Blijham GH, Knottnerus JA: Occurrence and clinical significance
of overt blood loss per rectum in the general population and in medical
practice. Br J Gen Pract 1994, 44:320-325.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Page 9 of 10

Svendsen RP, Stovring H, Hansen BL, Kragstrup J, Sondergaard J, Jarbol DE:
Prevalence of cancer alarm symptoms: a population-based cross-
sectional study. Scand J Prim Health Care 2010, 28:132-137.

Eslick GD, Kalantar JS, Talley NJ: Rectal bleeding: epidemiology, associated
risk factors, and health care seeking behaviour: a population-based
study. Colorectal Dis 2009, 11:921-926.

Simon AE, Waller J, Robb K, Wardle J: Patient delay in presentation of
possible cancer symptoms: the contribution of knowledge and attitudes
in a population sample from the United kingdom. Cancer Epidemiol
Biomarkers Prev 2010, 19:2272-2277.

Hamilton W, Sharp D: Diagnosis of colorectal cancer in primary care: the
evidence base for guidelines. Fam Pract 2004, 21:99-106.

Power E, Simon A, Juszczyk D, Hiom S, Wardle J: Assessing awareness of
colorectal cancer symptoms: Measure development and results from a
population survey in the UK. BMC Cancer 2011, 11:366.

Yardley C, Glover C, len-Mersh TG: Demographic factors associated with
knowledge of colorectal cancer symptoms in a UK population-based
survey. Ann R Coll Surg Engl 2000, 82:205-209.

Berkman L, Epstein AM: Beyond health care-socioeconomic status and
health. N Engl J Med 2008, 358:2509-2510.

Protiere C, Moumjid N, Bouhnik AD, Le Corroller Soriano AG, Moatti JP:
Heterogeneity of Cancer Patient Information-Seeking Behaviors. Med
Decis Making 2012, 32(2):362-75. Epub 2011 Aug 24.

Dalton SO, Schuz J, Engholm G, Johansen C, Kjaer SK, Steding-Jessen M,

et al: Social inequality in incidence of and survival from cancer in a
population-based study in Denmark, 1994-2003: Summary of findings.
Eur J Cancer 2008, 44:2074-2085.

Statistics Denmark: StatBank Denmark; 2009:8-12. Ref Type: Online Source.
Frank L: Epidemiology, When an entire country is a cohort. Science 2000,
287:2398-2399.

The Danish National board of health. Copenhagen: Cancerregisteret 2007;
2009. Ref Type: Report.

Jones R, Latinovic R, Charlton J, Gulliford MC: Alarm symptoms in early
diagnosis of cancer in primary care: cohort study using General Practice
Research Database. BMJ 2007, 334:1040.

Salzman BE, Lamb K, Olszewski RF, Tully A, Studdiford J: Diagnosing cancer
in the symptomatic patient. Prim Care 2009, 36:651-670.

Barton MB, Elmore JG, Fletcher SW: Breast symptoms among women
enrolled in a health maintenance organization: frequency, evaluation,
and outcome. Ann Intern Med 1999, 130:651-657.

Beckles MA, Spiro SG, Colice GL, Rudd RM: Initial evaluation of the patient
with lung cancer: symptoms, signs, laboratory tests, and paraneoplastic
syndromes. Chest 2003, 123:975-104S.

Statistics Denmark. Statistics Denmark. 2011. Ref Type: Online Source.
Rasmussen JN, Rasmussen S, Gislason GH, Buch P, Abildstrom SZ, Kober L,
et al: Mortality after acute myocardial infarction according to income
and education. J Epidemiol Community Health 2006, 60:351-356.
Rasmussen JN, Rasmussen S, Gislason GH, Abildstrom SZ, Schramm TK,
Torp-Pedersen C, et al- Persistent socio-economic differences in
revascularization after acute myocardial infarction despite a universal
health care system-a Danish study. Cardiovasc Drugs Ther 2007, 21:449-457.
Rasmussen JN, Gislason GH, Rasmussen S, Abildstrom SZ, Schramm TK,
Kober L, et al Use of statins and beta-blockers after acute myocardial
infarction according to income and education. J Epidemiol Community
Health 2007, 61:1091-1097.

Paulsen MS, Andersen M, Munck AP, Larsen PV, Hansen DG, Jacobsen IA, et al:
Socio-economic status influences blood pressure control despite equal
access to care. Fam Pract 2012, Epub ahead of print.

Dalton SO, Steding-Jessen M, Gislum M, Frederiksen K, Engholm G, Schuz J:
Social inequality and incidence of and survival from cancer in a
population-based study in Denmark, 1994-2003: Background, aims,
material and methods. £ur J Cancer 2008, 44:1938-1949.

Simon AE, Juszczyk D, Smyth N, Power E, Hiom S, Peake MD, et al:
Knowledge of lung cancer symptoms and risk factors in the U.K.:
development of a measure and results from a population-based survey.
Thorax 2012, 67:426-432.

Low EL, Simon AE, Lyons J, Romney-Alexander D, Waller J: What do British
women know about cervical cancer symptoms and risk factors? EFur J
Cancer 2012, Epub ahead of print.

Hannay DR: Symptom prevalence in the community. J R Coll Gen Pract
1978, 28:492-499.



Svendsen et al. BMC Public Health 2012, 12:686
http://www.biomedcentral.com/1471-2458/12/686

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kroenke K, Price RK: Symptoms in the community. Prevalence,
classification, and psychiatric comorbidity. Arch Intern Med 1993,
153:2474-2480.

Krantz G, Ostergren PO: Common symptoms in middle aged women:
their relation to employment status, psychosocial work conditions and
social support in a Swedish setting. J Epidemiol Community Health 2000,
54:192-199.

McAteer A, Elliott AM, Hannaford PC: Ascertaining the size of the
symptom iceberg in a UK-wide community-based survey. Br J Gen Pract
2011, 61:el-el1.

van Wijk CM, Kolk AM: Sex differences in physical symptoms: the
contribution of symptom perception theory. Soc Sci Med 1997,
45:231-246.

Crosland A, Jones R: Rectal bleeding: prevalence and consultation
behaviour. BMJ 1995, 311:486-488.

Hickey T: Self-care behavior of older adults. Family & Community Health:
The Journal of Health Promotion & Maintenance 1988, 11(3):23-32.

Smith SM, Campbell NC, Macleod U, Lee AJ, Raja A, Wyke S, et al- Factors
contributing to the time taken to consult with symptoms of lung cancer:
a cross-sectional study. Thorax 2009, 64:523-531.

James WP, Nelson M, Ralph A, Leather S: Socioeconomic determinants of
health. The contribution of nutrition to inequalities in health. BMJ 1997,
314:1545-1549.

Bartley M: Unemployment and ill health: understanding the relationship.
J Epidemiol Community Health 1994, 48:333-337.

doi:10.1186/1471-2458-12-686

Cite this article as: Svendsen et al.: Associations between reporting of
cancer alarm symptoms and socioeconomic and demographic
determinants: a population-based,

cross-sectional study. BMC Public Health 2012 12:686.

Page 10 of 10

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Sampling
	Data sources and measurements
	The questionnaire

	Outcome variables
	Statistics Denmark and socioeconomic and demographic variables
	Statistical analysis
	Ethical considerations

	Results
	Description of participants
	Socioeconomic and demographic participant characteristics and reporting of one or more cancer alarm symptoms
	Socioeconomic and demographic participant characteristics and prevalence of reporting each specific cancer alarm symptom
	Gender
	Age
	Education
	Income
	Labour market affiliation
	Cohabitating status
	Having cancer

	Discussion
	Strengths and limitations
	Generalisability
	Comparison with existing literature
	Implications of the study

	Conclusions
	Ethical approval

	Competing interests
	Authors´ contributions
	Data
	Data sharing
	Funding
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


