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Purpose

The delayed diagnosis of colorectal cancer (CRC) may be attributable to sociodemographic
characteristics, to aspects of tumour histopathology or to the functioning of the health sys-
tem. We seek to determine which of these factors most influences prolonged patient-attrib-
utable delay (PPAD) in the diagnosis and treatment of CRC.

Materials and Methods

A prospective, multicentre observational study was conducted in 22 Spanish hospitals. In
total, 1,785 patients were recruited to the study between 2010 and 2012 and underwent
elective or urgent surgery. PPAD is considered to occur when the time elapsed between a
patient presenting the symptom and him/her seeking attention from the primary care physi-
cian or hospital emergency department exceeds 180 days. A bivariate analysis was per-
formed to assess differences in variables segmented by tumour location and patient delay.
Multivariate logistic regression analysis was performed on the outcome variable, PPAD.

Results

The rate of PPAD among this population was 12.1%. PPAD was significantly associated with
altered bowel rhythm (odds ratio [OR], 1.36; 95% confidence interval [Cl], 1.02 to 1.83) and
with adenocarcinoma histology, in comparison with mucinous adenocarcinoma (OR, 2.03;
95% Cl, 1.11 to 3.71). Other sociocultural factors and clinicopathological features were not
independent predictors of PPAD.

Conclusion

Many patients do not consider altered bowel rhythm an alarming symptom, warranting a
visit to the doctor. PPAD could be reduced by improving health education, raising awareness
of CRC-related symptoms.
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Introduction

Colorectal cancer (CRC) is one of the most prevalent neo-
plasms in the world. It is the third most commonly diag-
nosed tumour in men and the second in women, provoking
an estimated 1.4 million cases and 693,900 deaths in 2012 [1].

In Spain, the national health system is universal and free
of charge. Population has direct access to primary healthcare,
and family physicians can derive patients to specialized
medicine. Around 90% of the population use the public
healthcare system, and about 18% are members of a private
healthcare scheme. A mandatory CRC screening programme
is applied throughout the country, except in two regions.
Nonetheless, over 25,000 new cases of CRC are diagnosed
and 14,000 persons die of the disease each year. It is therefore
considered a major public health problem.

The detection of pre-cancerous lesions or the diagnosis of
CRC at an early stage in asymptomatic patients, with the con-
sequent rapid initiation of treatment, is a fundamental objec-
tive in cancer care procedures, because despite its high
incidence and mortality, this is one of the tumours on which
preventive measures have most effect [2]. In this respect,
studies have highlighted the possible influence of diagnostic
and therapeutic delays on the prognosis of patients with
CRC [3,4], although other research groups have reported
conflicting results [5,6].

In general, three phases of diagnostic delay can be identi-
fied. The first is patient-attributable delay, i.e., the period
between the patient’s observation of the first disease-related
symptom and the moment at which the doctor is consulted.
The second is medical delay, or the time elapsed between the
first medical examination and referral to the specialist doctor
for diagnostic tests. Finally, hospital delay is the time elapsed
between this referral and the date on which the diagnosis is
issued. Other models of diagnostic delay, such as Andersen’s
Model of Total Patient Delay, describe different phases, but
also include treatment delay in the concept (delay stages:
appraisal, illness, behavioural, scheduling, treatment) [7].
However, the term diagnostic delay is often used without
specifying the period of time it refers to. Previous studies of
delay have shown that those attributable to the patient are
greater than those arising within the health system [8]. Pre-
vious studies of CRC delay have concluded that rectal bleed-
ing is one of the factors associated with a longer delay to
medical consultation, but other socio-demographic factors
analysed were not found to be related to the delay [9]. How-
ever, other authors have observed an association between
factors such as age, sex, educational level and marital status
and delay in CRC [10]. Early recognition by primary care
physicians of the digestive symptoms related to colorectal
tumours and the consequent referral for study is an element

of vital importance in reducing diagnostic delay. However,
the delay attributable to the health system represents only a
small proportion of the total diagnostic delay and the lifes-
pan of the tumour. For this reason, our study examined fac-
tors that may influence patient-attributable diagnostic delay,
which in many cases is excessive.

Materials and Methods

1. Study design

This descriptive cross-sectional study was conducted from
2010 to 2012, addressing a multicentre prospective cohort,
based on 22 hospitals belonging to the Spanish public health
system, located in six regions, or Autonomous Communities,
(Andalusia, Canary Islands, Catalonia, Madrid, Valencia,
and Basque Country) [11]. All regions are subject to the gen-
eral health law of Spain and so there are no significant
regional differences in the health care system. The study pop-
ulation was composed of patients diagnosed with new or
incident colon cancer (CC) or rectal cancer (RC), stage 1-4,
who underwent either urgent or elective surgery.

All patients were included, regardless of whether they
received previous or subsequent treatment.

Inclusion criteria is as follows: (1) patients diagnosed with
CC (to 15 cm above the anal margin) or RC (from the anal
margin to 15 cm above it), who undergo curative and / or pal-
liative surgery for the first time; (2) pathological diagnosis of
CC or RC after biopsy performed by colonoscopy; and (3)
signed informed consent provided.

Exclusion criteria is as follows: (1) patients diagnosed with
CC or RC in situ; (2) tumour unresectable; (3) severe mental
or physical conditions which preclude the patient from
responding to questionnaires; terminal patients; patients
unable to respond to questionnaires from any cause; and (4)
failure to provide signed informed consent.

Patients were recruited prospectively and consecutively at
each of the participating centres (Fig. 1). Following recruit-
ment, information was collected both directly from the
patients and from the corresponding medical record.

2. Study definitions

Prolonged patient-attributable delay (PPAD) is defined as
occurring when the time elapsed between the patient’s
observation of the first symptom and his/her communicat-
ing this to the physician exceeds 180 days. This cut-off point
is arbitrary, since no generally-agreed definition has yet been
established and various time intervals are referred to in the
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Recruited patients (n=3,915) ‘

v

Included patients in
CARESS/CCR study (n=2,749)

Total of exclusions (n=1,166, 29.8%)

Reasons for exclusions
Reject to participate (n=512)
No colorectal cancer (n=267)
In situ cancer (n=113)
Recurrence (n=60)
Inoperable (n=58)
Pre-intervention deaths (n=35)
Out of inclusion period (n=34)
Terminal patient (n=33)
Not specified (n=21)
Others (n=17)
Sent to other hospital (n=16)

v

Included patients in
PPAD study (n=1,785)

v

Patients excluded due to
absence of symptom onset date
(n=964, 35.1%)

Fig. 1. Description of subject selection for the study. PPAD, prolonged patient-attributable delay.

literature [12-15], although the cut-off point of 180 days has
been used in a previous report on breast cancer [16].

The anatomical location and histology of the tumours were
coded in accordance with the International Classification of
Diseases for Oncology (ICD-O). Classification by stages,
based on the TNM staging system, was conducted in line
with the recommendations of the International Union
Against Cancer seventh edition.

3. Study variables

The clinical record of each patient was consulted to obtain
data on the dependent variable: PPAD, the time elapsed
since the presentation of symptoms and the moment at
which the patient consulted the doctor for this reason.

The following data regarding the patients’ medical record
were compiled: sex, age, body mass index, smoking habit,
family history of any cancer, family history of CRC, date of
first contact with the hospital, date of diagnosis, date of start-
ing treatment, existence of prior CRC screening, location of
the tumour (rectum/colon), histological type (conventional
adenocarcinoma/ mucinous adenocarcinoma/ others), degree
of histological differentiation (low/high degree), stage
(tumour stage “T” /nodal stage “N”, under the TNM staging
system), lymphovascular or perineural invasion, and pres-
ence of metastases.
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The following variables were self-reported by the patient:
initial gastrointestinal signs or symptoms (abdominal pain,
bleeding, altered bowel rhythm [i.e., diarrhoea and/or con-
stipation], perforation or intestinal obstruction), date of onset
of symptoms, marital status, employment status, educational
level, require assistance (receiving any help from others or
from some institution), receiving social benefits (government
subsidy for home help), and housing status.

4. Statistical analysis

A descriptive analysis was performed with measures of
central tendency and dispersion for the quantitative variables
and of frequency distribution for the qualitative ones. A
bivariate analysis was performed to assess differences, seg-
mented by tumour type and patient delay, using Student’s t
test for quantitative variables and the chi-square test for qual-
itative ones. Multivariate logistic regression analysis was per-
formed on the outcome variable, PPAD. Backwards stepwise
conditional analysis was applied, with an input criterion of
0.05 and an output of 0.1. Variables with p < 0.2 were
included in the bivariate analysis, together with age, sex and
tumour location. The goodness of fit was assessed by the
Hosmer-Lemeshow test and the percentage of correct classi-
fication. We also checked the interaction between the vari-
ables included in the multivariate model. In view of the
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Table 1. Sociodemographic data for the total population and segmented by tumour location

Sex
Male
Female
Age (yr)
<70
>70
Marital status
Single
Married-Partnership
Separated-Divorced
Widowed
Education
None-Primary
Secondary-University
Currently employed
No
Yes
Require assistance
No
Yes
Receiving social benefit
No
Yes
Current housing status
Living alone in a house/Flat
Living in a house/Flat with spouse, relative or other person
Living in a retirement or care home
Other situation
BMI
Mean:tstandard deviation
Smoking habit
Never smoked
Current smoker
Ex-smoker

Total (n=1,785) Colon (n=1,266) Rectal (n=519) p-value

1,124 (63.0) 776 (61.3) 348 (67.1) 0.026
661 (37.0) 490 (38.7) 171 (32.9)
1,782
843 (47.2) 555 (43.9) 288 (55.6) <0.001
939 (52.6) 709 (56.1) 230 (44.4)
1,503
106 (7.1) 64 (6.0) 42 (9.5) 0.007
1,068 (71.1) 743 (70.2) 325 (73.2)
74 (4.9) 54 (5.1) 20 (4.5)
255 (17.0) 198 (18.7) 57 (12.8)
1,511
1,178 (78.0) 832 (78.0) 346 (77.9) 1.000
333 (22.0) 235 (22.0) 98 (22.1)
1,484
1,153 (77.7) 809 (77.4) 344 (78.4) 0.741
331 (22.3) 236 (22.6) 95 (21.6)
1,434
538 (37.5) 378 (37.5) 160 (37.5) 1.000
896 (62.5) 629 (62.5) 267 (62.5)
1,453
1,235 (85.0) 854 (83.2) 381 (89.4) 0.003
218 (15.0) 173 (16.8) 45 (10.6)
1,497
224 (15.0) 163 (15.5) 61 (13.6) 0.807
1,229 (82.1) 856 (81.5) 373 (83.4)
8(0.5) 6(0.6) 2(0.4)
36 (2.4) 25 (2.4) 11 (2.5)
1,420
27.6+4.8 27.945.0 26.9+4.3 0.001
1,728
850 (49.2) 614 (50.2) 236 (46.7) 0.160
212 (12.3) 139 (11.4) 73 (14.5)
666 (38.5) 470 (38.4) 196 (38.8)

Values are presented as number (%) unless otherwise indicated.

losses in the independent variables, the fitted model coeffi-
cients were calculated from the information for all patients
who presented the variables included in the model, and not
from the variables included in the previous steps. The level
of significance used in this analysis was p < 0.05. All statisti-
cal calculations were performed with SPSS ver. 15 (SPSS Inc.,
Chicago, IL).

5. Ethical statement

The study was performed in accordance with the good
clinical practice guidelines of the Helsinki Declaration.

Informed consent was obtained from all patients to take part
in the study and for their clinical records to be reviewed. This
project was approved by the ethics review board of each of
participating centres (reference 10/09).

The patients included were informed of the study and all
gave their informed consent to perform an interview related
to their symptoms, lifestyle, and medical history.
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Table 2. Clinical and pathological characteristics for the total population and segmented by tumour location

Total (n=1,785)

Colon (n=1,266)  Rectal (n=519)

Family history of cancers 1,617
No 1,023 (63.3) 734 (64.8) 289 (59.6) 0.051
Yes 594 (36.7) 398 (35.2) 196 (40.4)

Family history of CRC 1,140
No 997 (87.5) 704 (87.6) 293 (87.2) 0.945
Yes 143 (12.5) 100 (12.4) 43 (12.8)

Altered bowel rthythm 1,780
No 833 (46.8) 620 (49.1) 213 (41.1) 0.002
Yes 947 (53.2) 642 (50.9) 305 (58.9)

Tumour location 1,785
Colon 1,266 (70.9)
Rectal 519 (29.1)

Size of tumour 1,752
Small local extension (T0-T1-T2) 438 (25.0) 208 (16.7) 230 (45.5) <0.001
Large local extension (T3-T4) 1,314 (75.0) 1,038 (83.3) 276 (54.5)

Presence of nodes 1,707
Absence 1,058 (62.0) 730 (59.6) 328 (67.9) 0.002
Presence 649 (38.0) 494 (40.4) 155 (32.1)

Histology 1,759
Adenocarcinoma 1,578 (89.7) 1,118 (89.0) 460 (91.5) 0.152
Mucinous adenocarcinoma 181 (10.3) 138 (11.0) 43 (8.5)

Metastasis 1,645
Absence 1,498 (91.1) 1,052 (90.0) 446 (93.7) 0.022
Presence 147 (8.9) 117 (10.0) 30 (6.3)

Differentiation 1,508
Low degree 1,299 (86.1) 958 (86.2) 341 (85.9) 0.936
High degree 209 (13.9) 153 (13.8) 56 (14.1)

Vascular invasion 1,512
Absence 1,285 (85.0) 900 (82.8) 385 (90.6) 0.001
Presence 227 (15.0) 187 (17.2) 40 (9.4)

Perineural invasion 1,470
Absence 1,184 (80.5) 832 (79.2) 352 (84.0) 0.041
Presence 286 (19.5) 219 (20.8) 67 (16.0)

Values are presented as number (%).

received by patients with CC than by those with RC (16.8%
vs. 10.6%, respectively; p=0.003). Body mass index was
higher among the patients with CC (27.9 vs. 26.9, respec-
tively; p < 0.001). Regarding the clinical characteristics
observed at the time of diagnosis, tumour extension, the
presence of affected lymph nodes and metastases were all
greater among the patients with CC than among those with
RC (stages T3-4, 83.3% vs. 54.5%, p < 0.001; lymph node
involvement, 40.4% vs. 32.1%, p=0.002; distant metastasis,
10% vs. 6.3%, p=0.022, respectively). Vascular and perineural
invasion were also more frequent in CC than in RC (17.2%

Results

A total of 1,785 patients diagnosed with CRC who met the
inclusion criteria were included in this study. The mean age
of this population was 68.7 years (standard deviation [SD],
11.3) and 63% were men. Segmenting the population by
tumour location showed that both CC and RC were signifi-
cantly more prevalent among the male patients. Patients
diagnosed with RC were younger than those with CC (66
years vs. 69 years, p < 0.001). Among patients with CC or RC,

the majority were married or in a civil partnership (CC,
70.2%; RC, 73.2%). Social benefits were more likely to be
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vs. 9.4%, p <0.001 and 20.8% vs. 16%, p=0.041, respectively).
Tables 1 and 2 describe the sociodemographic and clinico-
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Fig. 2. Distribution of patient delays. The line within each
box represents the median, and the height of each box, the
interquartile range (Q3-Q1).

pathological features of the study population, segmented
according to tumour location.

The distribution of patient-attributable delays, for CC and
RC, was as follows. Among the 1,266 patients with CC, the
median number of days elapsed from observation of symp-
toms until the first medical visit was 22 days, with an
interquartile range of 1-77; for the 519 patients with RC, the
median delay was 31 days, with an interquartile range of
2-106 (Fig. 2).

PPAD was detected in 12.1% of 1,751 patients (95% confi-
dence interval [CI], 10.5 to 13.6). The independent variables
found in the bivariate analysis to be significantly related to a
higher PPAD are shown in Table 3. After adjusting for the
variables found to be significant in the raw analysis, the mul-
tivariate analysis showed that the following were indicators
of a greater PPAD: adenocarcinoma-type histology (odds
ratio [OR], 2.03; 95% CI, 1.11 to 3.71) in comparison with
mucinous-type histology; and the presence of altered bowel
rhythm (OR, 1.36; 95% CI, 1.02 to 1.83), in comparison with
patients without altered bowel rhythm. The other sociode-
mographic and clinical variables did not present statistical
significance. We also checked the interaction between the
variables included in the multivariate model and no signifi-
cant interactions were found.

Discussion

The duration of delay in the diagnosis and treatment of
cancer patients is a matter of some controversy, and various
definitions and cut-off points have been proposed. What is
unquestioned is that the process is a complex one, and that
it can influence disease prognosis, through factors such as
tumour biology, host-tumour interaction, medical skills, the
quality of the health system and the sociocultural and psy-
chological characteristics of the patient [10].

In this multi-centre study of a population diagnosed with
CRC, we analyse the patients’ delay in seeking medical treat-
ment, whether through primary care or via a hospital emer-
gency service. Unlike previous research on diagnostic delay,
the present study was conducted with a large number of
patients, who were recruited prospectively and systemati-
cally. Other studies carried out on this subject in Spain have
reported a relatively short average patient-attributable delay
of 49 days [11]; other observers, however, have measured
longer delays, of up to 130 days [16]. In this respect, too, a
review of 20 studies on the patient-attributable delay
observed in a study population with upper gastrointestinal
cancer, described average values ranging from 14 to 225 days
(7.5 months) [12-15]. Various time intervals have been sug-
gested in definitions of PPAD, and it has even been evalu-
ated as a continuous variable [5]. Our research group
decided to use a cut-off point of 180 days taking into account
our study aim, namely to determine which factors might be
responsible for the patient allowing a prolonged period of
time to elapse between observation of the initial symptoms
related to CRC and seeking medical attention for this condi-
tion.

Among the 1,751 patients analyzed, the rate of PPAD
observed (12.1%) was, in fact, relatively low. The delay in
seeking a first medical visit was significantly associated with
the presence of altered bowel rhythm, i.e. constipation or
diarrhoea. Although these signs and symptoms are known
to be related to the diagnosis of CRC [17], the population at
large may not be alarmed by them; they are non-specific and
often attributable to other, less serious diagnoses such as
altered intestinal function, changes in dietary habits or sim-
ple gastrointestinal infections. Similarly, in a previous study
conducted by our group, slight or moderate digestive symp-
toms were associated with greater delays in seeking treat-
ment for RC [18]. Other studies of PPAD have shown that
symptoms such as mucorrhoea, bleeding and tenesmus were
associated with greater delay in seeking a medical consulta-
tion, while pain motivated earlier consultation [5].

It appears, therefore, that achieving the patient’s recogni-
tion of the fact that mild or moderate symptoms may be
associated with CRC could be of major importance in
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Table 3. Bivariate and multivariate analysis with patient delay (180 days)

Patient delay Crude Adjusted®
<180 days > 180 days? p-value  OR (95% CI) p-value  OR (95% CI)

Sex

Male 994 (88.4) 130 (11.6) 0418  1.00 - -

Female 576 (87.1) 85 (12.9) 1.13 (0.84-1.51) -
Age (yr)

<70 733(87.0) 110 (13.0) 0201  1.00 - -

>70 833(88.9) 104 (11.1) 1.20 (0.90-1.60) -
Marital status

Single 86 (81.1) 20 (18.9) 0210  1.00 - -

Married-Partnership 943 (88.3) 125 (11.7) 0.57 (0.34-0.96) -

Separated-Divorced 65 (87.8) 9 (12.2) 0.95 (0.25-1.39) -

Widowed 22(87.1) 33 (12.9) 0.64 (0.35-1.17) -
Education

None-Primary 1,036 (87.9)  142(12.1) 0.570  1.00 - -

Secondary-University 289 (86.8) 44 (13.2) 1.11 (0.77-1.60) -
Currently employed

No 1,016 (88.1)  137(11.9) 0204 1.00 - -

Yes 283 (85.5) 48 (14.5) 1.26 (0.88-1.79) -
Require assistance

No 460 (85.5) 78 (14.5) 0.144  1.00 - -

Yes 790 (88.2) 106 (11.8) 0.79 (0.58-1.08) -
Receiving social benefit

No 1,078 (87.3)  157(12.7) 0.893  1.00 - -

Yes 191 (87.6) 27 (12.4) 0.97 (0.63-1.50) -
Current housing status

Living alone in a house/Flat 187 (83.5) 37 (16.5) 0.259  1.00 - -

Living in a house/Flat with spouse, 1,085 (88.3) 144 (11.7) 0.67 (0.45-0.99) -

relative or other person

Living in a retirement or care home 8 (100) 0 - -

Other situation 31(86.1) 5(13.9) 0.81 (0.30-2.23) -
BMI

Meanztstandard deviation 27.6+4.8 27.844.9 0.630  1.01 (0.97-1.04) - -
Smoking habit

Never smoked 750 (88.2) 100 (11.8) 0.618  1.00 - -

Current smoker 182 (85.8) 30 (14.2) 1.24 (0.80-1.92) -

Ex-smoker 587 (88.1) 79 (11.9) 1.01 (0.74-1.38) -
Family history of tumours

No 893 (87.3)  130(12.7) 0.587  1.00 - -

Yes 524 (88.2) 70 (11.8) 0.92 (0.67-1.25) -
Family history of CRC

No 870(87.3)  127(12.7) 0.318  1.00 - -

Yes 129 (90.2) 14 (9.8) 0.74 (0.41-1.33) -
Altered bowel rhythm

No 745 (89.4) 88 (10.6) 0.067  1.00 0.039  1.00

Yes 820 (86.6)  127(13.4) 1.31(0.98-1.75) 1.36 (1.02-1.83)
Type of tumour

Colon 1,122 (88.6) 144 (11.4) 0.175  1.00 - -

Rectal 448 (86.3) 71 (13.7) 1.23 (0.91-1.67) -

(Continued to the next page)
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Table 3. Continued

Patient delay

<180 days > 180 days®

Crude
OR (95% CI)

Adjusted”

p-value p-value  OR (95% CI)

Size of tumour

Small local extension (TO-TI-TII) 388 (88.6) 50 (11.4) 0.797  1.00 - -

Large local extension (TIII-TIV) 1,158 (88.1) 156 (11.9) 1.04 (0.74-1.47) -
Presence of nodes

Absence 929 (87.7) 129 (12.2) 0.624  1.00 - -

Presence 575 (88.6) 74 (11.4) 0.93 (0.68-1.26) -
Histology

Adenocarcinoma 1,379 (87.4) 199 (12.6) 0.021  2.03(1.11-3.72) 0.022  2.03(1.11-3.71)

Mucinous adenocarcinoma 169 (93.4) 12 (6.6) 1.00 1.00
Metastasis

Absence 1,321 (88.2) 177 (11.8) 0.119  1.00 - -

Presence 136 (92.5) 11 (7.5) 0.60 (0.32-1.14) -
Differentiation

Low degree 1,137 (87.5) 162 (12.5) 0.320  1.00 - -

High degree 188 (90.0) 21 (10.0) 0.78 (0.48-1.27) -
Vascular invasion

Absence 1,123 (87.4) 162 (12.6) 0.628  1.00 - -

Presence 201 (88.5) 26 (11.5) 0.90 (0.58-1.39) -
Perineural invasion

Absence 1,036 (87.5) 148 (12.5) 0.657  1.00 - -

Presence 253 (88.5) 33 (11.5) 0.91 (0.61-1.36) -

OR, odds ratio; CI, confidence interval; BMI, body mass index; CRC, colorectal cancer. 012%: 95% CI, 10.5 to 13.6, "In multi-
variate logistic regression with a sample of 1,751 patients, 88% correct classification. Hosmer-Lemeshow test, p=0.916 (the
proposed model fits the data observed). The variables included in the backwards stepwise conditional analysis were: sex, age,
require assistance, altered bowel rhythm-previous symptom, type of tumour, histology, and metastasis.

decreasing PPAD. This view was underlined in a wide-rang-
ing review of the literature on patient and health system-
related factors that may influence treatment delays for upper
gastrointestinal tumours. This review concluded that such
delays are affected not only by awareness of symptoms but
also by the recognition (or failure to recognise) that these
symptoms may reflect an underlying neoplasm [19,20].
Another factor that could prolong delay is that of reluctance
to inform the doctor of clinical signs, for fear of a diagnosis
of cancer, thus provoking the concealment or redefinition of
its symptoms [21-23].

In the understanding that diagnostic delay of CRC is a
major public health problem that must be addressed, in 2000
the UK Department of Health introduced the "Fast-Track" or
"Two Week Wait" system for patients with suspected CRC.
A test/proforma system was introduced to help the general
practitioner identify CRC-related symptoms; if these were
observed, the patients would be referred for prompt study
(within 14 days). However, this initiative did not reduce the
proportion of patients with acute presentation, with

advanced stages at diagnosis, or the number of cases requir-
ing curative surgery; nor did this system influence the prog-
nosis of patients with CC, whose survival rates remained
unchanged, unlike patients with RC [24].

Other factors related to the healthcare system that may
influence treatment delay include regulation, finance, direct
access to secondary care and the type of primary care
providers within the healthcare system [25]. There are no sig-
nificant differences in these characteristics between the dif-
ferent regions in Spain. As mentioned before, all regions are
subject to the same healthcare legislation. Therefore, a rea-
sonable degree of homogeneity is to be expected within the
healthcare system.

As in other countries, CRC screening is not yet fully
implemented throughout Spain, and was much less so in
2010, when recruitment for this study began. Our findings
clearly show that patient-attributable delay is greater when
the first symptom is altered bowel rhythm. Accordingly, we
believe significant benefits would be achieved, in terms of
reducing this delay, by the systematic implantation of CRC
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screening in primary care. This screening would detect the
condition even in the absence of symptoms or with mild-
to-moderate symptoms, cases in which patients might oth-
erwise pay little attention and fail to consult their doctor ata
sufficiently early stage.

Mucinous histology is present in 5%-15% of all cases of
CRC. This condition is defined as being present when the
mucinous component represents > 50% of the pathology
sample [26]. It is associated with younger patients and with
tumours of greater size and stage at diagnosis. It is often
located in the right colon and accompanied by a greater pres-
ence of microsatellite instability with respect to non-muci-
nous histology. This tumour type presents a poorer response
to cytostatic treatments in CRC and its prognosis is usually
worse, especially in rectal tumours [27]. In our study, it was
found to be an independent protective factor against PPAD,
compared to adenocarcinoma histology, probably because
the clinical course tends to be more insidious at the onset,
and it is often not perceived. In consequence, when it finally
becomes apparent, the condition is at a more advanced stage
(Il or IV) and the symptoms are more severe. Thus, patients
are motivated to seek prompt medical consultation [28].

Other clinicopathological features with recognised prog-
nostic value, such as histological differentiation, lymph node
involvement, perineural involvement and the presence of
metastases, were not related to PPAD. Nor was the rectal
location of the tumour, in this analysis, although a previous
study did find it to be a risk factor for greater treatment
delay, as were the early stages (T1-T2) of CC [18].

As well as failure to recognise the severity of the symptom
and its relation to CRC, there exists a certain culture of rejec-
tion of medical treatment, in preference for alternative
approaches or focusing on preceding psychological disorders
such as depression, which has been related to diagnostic and
treatment delays [29]. Accordingly, our analysis also inclu-
ded certain socio-demographic and cultural characteristics
of the population such as toxic habits (i.e., smoking), the
availability of social benefits, employment status, education
and marital status. However, none of these were found to be
related to PPAD. An earlier report found no overall relation-
ship between socio-economic status and delay for CRC treat-
ment [30]. We did not include income level in our model
because we did not gather this information, but we included
the variable education which may give a similar information
and we also found no relation. Other potentially relevant fac-
tors not included in our analyses, such as health insurance
or residential area, we think that they would not have an
important impact in our results, given that the healthcare
insurance status is rather homogeneous for all the study par-
ticipants. On the other hand, the period of delay may be
affected by memory bias, regarding the patient’s identifica-
tion of when the first CRC-related symptom was observed.
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In addition, the patient may not have correctly identified the
main symptom if several were simultaneously present at the
outset of the process. Moreover, we do not know what effect
would be produced by a prolonged diagnostic delay (> 180
days) on the prognosis of patients with CRC, since this was
not the aim of our study; nevertheless, this question will be
addressed in a future analysis, as other researchers have
reported that diagnostic delay may influence survival in RC,
but not in CC [5]. In contrast to previous research, our main
strength is having conducted a prospective cohort study with
a large number of patients and health centres, belonging to
the public health system, applying consistent inclusion cri-
teria and systematically compiling the study data.

In view of the enhanced survival and cure rates associated
with early CRC diagnosis, we consider it important to deter-
mine which factors might influence any prolonged delay in
a patient with CRC symptoms receiving initial medical treat-
ment. The results obtained lead us to conclude that more
health education programmes should be provided, to alert
the population to the symptoms associated with CRC, such
as altered bowel rhythm, and to stress the importance of
early medical consultation.
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