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ABSTRACT

INTRODUCTION

Background and objective: Participation in colorectal
cancer (CRC) screening varies widely among different countries and
different socio-demographic groups. Our objective was to assess the
effectiveness of three primary-care interventions to increase CRC
screening participation among persons over the age of 50 years
and to identify the health and socio-demographic-related factors
that determine greater participation.
Methods: We conducted a randomized experimental study with
only one post-test control group. A total of 1,690 subjects were
randomly distributed into four groups: written briefing; telephone
briefing; an invitation to attend a group meeting; and no briefing.
Subjects were evaluated 2 years post-intervention, with the outcome
variable being participation in CRC screening.
Results: A total of 1,129 subjects were interviewed. Within
the groups, homogeneity was tested in terms of socio-demographic
characteristics and health-related variables. The proportion of
subjects who participated in screening was: 15.4% in the written
information group (95% confidence interval [CI]: 11.2-19.7);
28.8% in the telephone information group (95% CI: 23.6-33.9);
8.1% in the face-to-face information group (95% CI: 4.5-11.7); and
5.9% in the control group (95% CI: 2.9-9.0), with this difference
proving statistically significant (p < 0.001). Logistic regression
showed that only interventions based on written or telephone
briefing were effective. Apart from type of intervention, number
of reported health problems and place of residence remained in
the regression model.
Conclusions: Both written and telephone information can
serve to improve participation in CRC screening. This preventive
activity could be optimized by means of simple interventions coming
within the scope of primary health-care professionals.

Colorectal cancer (CRC) is a disease suitable for screening, since it poses a health problem of great magnitude
and there are tests which are capable of detecting it in the
initial stages, when treatment is most effective. The scientific community supports the advisability of screening,
which has a favorable benefit-risk balance (1), and there
is wide consensus on the need to raise the awareness of
the population, health professionals and health authorities
alike as to the importance of preventing this disease (2).
For some considerable time, the European Union, the US
Preventive Services Task Force and the Canadian Task
Force on Preventive Health Care have been recommending
that population-based CRC screening be implemented (3).
Studies show that the fecal occult blood test (FOBT) can
detect 60-85% of tumors and colonoscopy with polypectomy can reduce mortality by 60-90% (4). Thanks to early
diagnosis and treatment, the incidence of this disease has
decreased over the last two decades (5).
Many countries have already implemented population-based CRC screening programs and many more are
on the point of doing so. Although there are a number of
screening modalities, the choice of test is influenced by
the cost, available resources, and acceptance of the test
by part of the population. At present, no test has matched
FOBT’s availability and effectiveness, which is supported
by clinical trials (6).
Spain’s National Health System Cancer Strategy
includes the proposal for population-based CRC screening to be performed on men and women from the age of
50 years upwards every 2 years, using the FOBT (7). This
strategy also envisages progressive implementation and
sets a coverage target of 50% by 2015 (8). Indeed, eleven
Spanish regional authorities had initiated screening pro-
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grams by 2014, and the remainder either implemented pilot
programs or had plans to introduce screening during the
course of that year. Furthermore, a number of scientific
societies, patients’ associations and non-governmental
organizations have decided to join forces in the “Alliance
for the Prevention of Colorectal Cancer in Spain” (9).
As with many other preventive activities, primary
health-care professionals play a fundamental role in CRC
prevention, by disseminating primary prevention measures, urging screening of the average-risk population,
identifying high-risk individuals by means of the appropriate personal and family histories, and working alongside specialized care in the tasks of managing and following up individuals with specific colorectal lesions (10).
Nevertheless, participation in these programs is not only
low, but also lower than that registered in other cancer
prevention programs (2). Among the reasons for such low
participation are (2) the perception that the examinations
involved are painful and unpleasant, and population’s
ignorance (shared by some health professionals) of the
importance of CRC prevention programs. It is therefore
both advisable and pertinent to ascertain which interventions are effective when it comes to increase participation
in CRC screening.
Accordingly, this study had a dual aim: firstly, to assess
the effectiveness of three primary-care interventions, consisting in providing information in writing, by telephone
and on a face-to-face basis, to increase participation in
CRC screening among men and women over the age of
50 years, in a geographical area where a population-based
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screening program has not yet been implemented; and secondly, to identify the health and socio-demographic-related
factors that determine greater screening participation.
MATERIAL AND METHODS
Setting and participants
A randomized experimental study with only one post-test control group was conducted on men and women aged 50 to 74 years
affiliated to the Albacete Health Area (south-east Spain), across the
period of January 2012-December 2014.
To select participants, we used two-stage sampling in which the
primary units were 36 basic health zones in the Albacete Health
Area (8 of which were randomly selected), and the secondary units
were persons aged 50 to 74 years belonging to these zones. In each
of these basic health zones, subjects were selected by simple random
sampling. Participants were then randomly distributed into 4 groups
(Fig. 1): the first group received a letter containing written information about CRC screening; the second group received this information via a telephone call made by health personnel; the third group
was invited to receive information by attending a group meeting at
their health center; and the fourth group received no information and
was regarded as the control group. Based on an expected frequency
of participation in CRC screening of 8% in the control group and
15% in the group subjected to the least effective intervention over a
2-year period, a statistical power of 80% and an alpha error of 5%,
the required sample size in each group was 325 participants (total
1,300). This sample size was increased by 30% to offset foreseeable
non-responses (total 1,690).

No. of participants: 1,690

Randomisation

Written information No.
of participants: 442

Telephone information
No. of participants: 423

Face-to-face information
No. of participants: 442*

Control group No.
of participants: 423

Excluded: 10
Not located: 15
No consent: 99

Excluded: 15
Not located: 31
No consent: 61

Excluded: 18
Not located: 32
No consent: 126

Excluded: 22
Not located: 37
No consent: 95

Interviews conducted: 298

Interviews conducted: 316

Interviews conducted: 246

Interviews conducted: 269

*Attendance: 29.6%

Fig. 1. Study flowchart.
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Variables and measurement
In each of these forms of communication (written, telephonic
or face-to-face), the intervention consisted in providing detailed
information on current preventive recommendations and screening
method, and suggesting that recipients attend their health center for
the purpose of undergoing FOBT. These recommendations included
using FOB determination by means of an immunological test every
two years as a CRC screening test for all persons aged 50 to 74 years.
In all cases, a motivational strategy was pursued, with it being recognized that it was the individual’s responsibility to care for his/her
own health. Written information was developed specifically for the
study. Information by telephone was provided by three nurses, who
had previously attended two training sessions. In the case of the faceto-face information group, groups of a maximum of 12 were formed
and sessions, taught by nurses, lasted approximately 45 minutes.
Once the interventions had concluded, subjects were evaluated
after a period of two years: to this end, they were asked to come
to their respective health centers to answer a questionnaire which
contained socio-demographic variables, health-related variables and
variables related to participation in CRC screening, whether in the
preceding two years or at some time in their lives. The interviews
were conducted by health professionals. After being requested to
attend their health centers, the following subjects were excluded:
those with a history of colorectal cancer; and those with severe sensory impairment or low intellectual performance of a level insufficient to collaborate in the study. During the interview, participants
were required to give their written informed consent. The study was
approved by the Clinical Research Ethics Committee of the Albacete
Health Area.
The outcome variable was participation or non-participation in
CRC screening in the 2-year period preceding the interview. Other
variables covered by the interview were: history of participation
in other cancer screening programs in the case of women (cervical
and breast cancer); personal history of cancer and history of cancer
among first-degree relatives; diseases or health problems classified by the International Classification of Primary Care (WONCA
ICPC-2 classification); presence of comorbidity assessed using the
Charlson Index (11); self-perceived health (very good, good, fair,
poor or very poor); health status assessed with the EUROQOL-5D
questionnaire (12); level of cancer worry as measured by the Cancer
Worry Scale (13); degree of satisfaction with and use made of healthcare services (ordinal scale); and socio-demographic characteristics
(sex, age, marital status, educational level, and rural or urban area
of residence).

Statistical analysis
The replies were entered into a database, processed and analyzed. The variables of interest and potentially confounding variables were compared in all groups, to ascertain whether, despite the
use of a random allocation system, there was homogeneity among
the groups for the baseline values of the study variables. The incidence of the outcome variable in the respective groups was then
described and compared to that of the control group (comparison
of proportions using the Chi-square test), with an alpha error of
5% in two-sided hypotheses. Other intergroup comparisons were
performed using the Student’s t-test (comparison of means in two
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groups) or McNemar test (comparison between the proportions of
women who had participated in CRC screening and cervical and
breast cancer screening). Lastly, to analyze the effect of interventions on screening participation we constructed a logistic regression
model for explanatory purposes, identifying the existence of possible
interactions between screening participation and socio-demographic
characteristics, perceived health, presence of comorbidity and cancer
worry. The dependent variable was participation in screening at any
time during the intervening period between the interventions and the
subsequent evaluation performed at the end of 2 years. Interventions
were introduced into the model as dummy variables, taking the control group as reference. The statistical significance of each of the
coefficients was evaluated using the Wald test. All analyses were
performed using the SPSS v. 19.0 statistical software program.

RESULTS
Interviews were held with a total of 1,129 men and
women aged 50 to 74 years, belonging to the basic health
zones of La Roda, Socovos, Elche de la Sierra, Riopar
and the city of Albacete Zones III, IV, VB and VII. The
proportion of women was 60.1% and the mean age of all
the participants was 61.4 years (standard deviation [SD]:
6.6). Participants’ distribution in the study groups is shown
in figure 1. In the written information group 298 subjects
could be interviewed (70.6%), in the telephone information
group 316 (74.7%), in the face-to-face information group
246 (58.3%) and in the control group 269 (63.6%). In the
face-to-face information group, in no case did attendance
at such sessions exceed 29.6%. Table I shows the characteristics of these groups, with homogeneity among them
being tested in terms of socio-demographic characteristics
and health-related variables. Among the study participants
there was predominance of subjects who were married or
in a stable relationship (79.2%), subjects with no formal
education or only primary education (71.7%), and subjects from urban settings (70.3%). Although most subjects
enjoyed good or very good health (73.2%), 27.8% reported
multimorbidity (3 or more health problems).
Among women there was a statistically significant
association (p < 0.001) between participation in colorectal cancer screening and participation in both breast cancer
screening (97.0% of women who had undergone FOBT
had also participated in breast cancer screening, versus
89.8% of women with no FOBT) and cervical cancer
screening (70.3% of women who had undergone FOBT
had also participated in cervical cancer screening, versus
50.9% of women with no FOBT).
No statistically significant differences were observed
in terms of age and sex between subjects who had
undergone FOBT testing in the two years preceding the
interview and those who had not done so (Table II). In
the sample as a whole, no relationship was observed
between participation in colorectal cancer screening
and the existence of personal history of any type of cancer or history of any type of cancer among first-degree
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Table I. Homogeneity of study-group characteristics
Written
information
No. (%)

Telephone
information
No. (%)

Face-to-face
information
No. (%)

Control group
No. (%)

Sex
Men
Women

128 (43.0)
170 (57.0)

116 (36.7)
200 (63.3)

98 (39.8)
148 (60.2)

108 (40.1)
161 (59.9)

0.474

Age (years)
50-64
65-74

189 (63.4)
109 (36.6)

187 (59.2)
129 (40.8)

166 (67.5)
80 (32.5)

180 (66.9)
89 (33.1)

0.138

Educational level
No formal education or primary education
Secondary education or higher

210 (70.5)
88 (29.5)

242 (76.6)
74 (23.4)

169 (68.7)
77 (31.3)

188 (69.9)
81 (30.1)

0.141

Marital status
Married
Single, widowed or divorced

239 (80.2)
59 (19.8)

257 (81.3)
59 (18.7)

191 (77.6)
55 (22.4)

207 (77.0)
62 (23.0)

0.525

Rural or urban setting
Rural
Urban

90 (30.2)
208 (69.8)

107 (33.9)
209 (66.1)

66 (26.8)
180 (73.2)

72 (26.8)
197 (73.2)

0.192

Personal history of any type of cancer
Yes
No

26 (8.7)
272 (91.3)

16 (5.1)
300 (94.9)

22 (8.9)
224 (91.1)

22 (8.2)
247 (91.8)

0.242

History of cancer among first-degree relatives
Yes
No

146 (49.0)
152 (51.0)

144 (45.6)
172 (54.4)

111 (45.1)
135 (54.9)

111 (41.3)
158 (58.7)

0.331

Multimorbidity (3 or more health problems)
Yes
No

87 (29.2)
211 (70.8)

83 (26.3)
233 (73.7)

74 (30.1)
172 (69.9)

70 (26.0)
199 (74.0)

0.632

Comorbidity (Charlson Index*)
Absence of comorbidity
Comorbidity

235 (78.9)
63 (21.1)

264 (83.5)
52 (16.5)

202 (82.1)
44 (17.9)

232 (86.2)
37 (13.8)

0.131

Self-perceived health
Very poor/poor/fair
Good/very good
Not shown

86 (28.9)
211 (70.8)
1 (0.3)

84 (26.6)
229 (72.5)
3 (0.9)

63 (25.6)
183 (74.4)
0 (0.0)

69 (25.7)
200 (74.3)
0 (0.0)

Characteristics

p

0.787

*A Charlson Index score of 0 was deemed to denote absence of comorbidity.

relatives. Similarly, there was no difference between
participants and non-participants regarding the status of
the dimensions assessed with the EuroQol 5D questionnaire (mobility, self-care, usual activities, pain/discomfort and anxiety/depression). Likewise, the comparison
of the mean score obtained in perceived health status,
assessed on a scale of 0 to 100, showed no statistically
significant difference between participants and non-participants. However, participants in screening registered
a significantly higher score (p = 0.005) on the Cancer
Worry Scale (10.1 ± 3.8 SD vs 9.2 ± 3.1 SD).
In terms of satisfaction with health-care services, screening participants did not display a higher level of satisfaction with their general practitioners or specialized services.
In the case of health-care service use, however, screening

participants were observed to register a higher frequency
of visits to the general practitioner, with the proportion of
persons who had made such visits in the preceding month
being significantly higher (p = 0.03) among the screening
participants (43.4% vs. 34.7%).
The proportion of men and women that had participated
in colorectal cancer screening during the two years preceding the interview was 15.4% in the written information
group (95% CI: 11.2-19.7), 28.8% in the telephone information group (95% CI: 23.6- 33.9), 8.1% in the face-toface information group (95% CI: 4.5-11.7) and 5.9% in
the control group (95% CI: 2.9-9.0), with the difference
proving statistically significant (p < 0.001). Of the subjects
who attended the face-to-face information groups (73 persons), 13 (17.8%) underwent FOBTs. The 875 participants
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Table II. Relationship between participation in screening and health and socio-demographic factors
Participation in screening
No. (%)

Non-participation in screening
No. (%)

Sex
Men
Women

72 (41.6)
101 (58.4)

378 (39.6)
577 (60.4)

0.615

Age (years)
50-64
65-74

107 (61.8)
66 (38.2)

615 (64.3)
341 (35.7)

0.532

Educational level
No formal education or primary education
Secondary education or higher

127 (73.4)
46 (26.6)

682 (71.3)
274 (28.7)

0.578

Marital status
Married
Single, widowed or divorced

148 (85.5)
25 (14.5)

746 (78.0)
210 (22.0)

0.025

Rural or urban setting
Rural
Urban

73 (42.2)
100 (57.8)

262 (27,4)
694 (72.6)

<0.001

Personal history of any type of cancer
Yes
No

15 (8.7)
158 (91.3)

71 (7.4)
885 (92.6)

0.570

History of cancer among first-degree relatives
Yes
No

86 (49.7)
87 (50.3)

426 (44.6)
530 (55.4)

0.211

Multimorbidity (3 or more health problems)
Yes
No

57 (32.9)
116 (67.1)

257 (26.9)
699 (73.1)

0.101

Comorbidity (Charlson Index*)
Absence of comorbidity
Comorbidity

148 (85.5)
25 (14.5)

785 (82.1)
171 (17.9)

0.272

Self-perceived health
Very poor/poor/fair
Good/very good
Not shown

48 (27.7)
123 (71.1)
2 (1.2)

254 (26.6)
700 (73.2)
2 (0.2)

Use of health-care services
Yes
No

75 (43,4)
98 (56,6)

332 (34,7)
624 (65,3)

Characteristics

p

0.694

0,030

*A Charlson Index score of 0 was deemed to denote absence of comorbidity.

who had never participated in screening cited the following reasons for their decision: enjoyment of good health
(32.8%); oversight or lack of time (24.5%); ignorance of
the test or lack of information (18.4%); fear of an abnormal result or the need for colonoscopy (14.4%); and other
reasons (9.9%). In 14 instances (1.6%), subjects reported
not having undergone the test as a result of being advised
against doing so by their physician.
Logistic regression showed that only interventions
based on written or telephone briefing were effective
vis-à-vis the control group (Table III). The model also
includes variables that showed a statistically significant
association: number of reported health problems, rural
Rev Esp Enferm Dig 2016; 108 (6): 315-322

or urban setting, marital status, cancer worry and use of
health-care services. Apart from type of intervention,
number of reported health problems and place of residence (rural or urban setting) remained in the regression
model as independent variables associated with participation in screening. Persons with more health problems and
those from rural settings were those who had participated
most during the two years preceding the interview. In
this model, no statistically significant interactions were
observed between type of intervention and socio-demographic variables, perceived health status or cancer worry, thus indicating that these were not modifying factors
of the interventions undertaken.
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Table III. Results of the logistic regression model
Covariates

Coefficient

Standard error

Wald test

p

OR (95% CI)

Type of intervention
Written information
Telephone information
Face-to-face information

0.842
1.477
0.229

0.322
0.312
0.385

28.884
6.824
22.434
0.352

0.000
0.009
0.000
0.553

2.322 (1.234-4.368)
4.378 (2.377-8.067)
1.257 (0.591-2.675)

Rural setting

0.524

0.302

5.826

0.016

1.689 (1.104-2.585)

Number of reported health problems

0.174

0.065

7.072

0.008

1.190 (1.047-1.353)

DISCUSSION
The results show that in four uniform groups of men and
women over the age of 50 years, interventions that provide
written or telephone information about CRC screening
are effective in terms of increasing participation in such
screening. Face-to-face information may also be effective
but percentage attendance at information meetings was
very low, which doubtlessly prevented better results from
being obtained among those belonging to this group. It
was also possible to establish that screening participation was higher in the case of rural settings and subjects
who reported more health problems. Furthermore, among
women there was an association between participation in
CRC screening and participation in breast and cervical
cancer screening.
Among the study’s limitations, mention should be made
of limited response indices, particularly in the face-to-face
information group, with the non-response rate proving
higher than initially envisaged. Although homogeneity of
responders in all the groups was established, the characteristics of the non-participants in each of these could not
be compared due to lack of data. Another potential limitation was a possible contamination bias between groups,
which could have reduced the differences among them.
Lastly, a further limitation lay in possible differences in
the behavior and motivation of health professionals who
informed the study subjects about screening, which might
have influenced the effectiveness of the interventions.
At present, cancer screening’s most important limitation is acknowledged to be population participation. In
order to achieve the benefits to be expected from implementing a screening program, participation is an essential
aspect, in that it has a direct impact on the effectiveness
of such screening. Low population participation in these
programs acts as a bar to obtaining positive cost-effectiveness results, even in cases in which there is sufficient
evidence regarding the efficacy of screening, as in CRC.
In England, where FOBT has been available to persons
over the age of 50 years since 2006, a coverage of 54% has
been reported, with the reasons for this low participation
not being clear (14). Our results show that, among other
things, reasons for low participation include enjoying good
health and failure to perceive the risk of developing CRC,
insufficient knowledge of screening and the disease, and

fear of an abnormal result. Other studies have also reported other circumstances, such as absence of symptoms of
the disease or not receiving a letter of invitation (15). In
contrast, better knowledge and keener awareness as to
the importance of the disease are associated with greater
screening participation (14). Some of these circumstances could, however, be changed by supplying appropriate
information about the screening test and the disease, with
the manner of furnishing such information being crucial, as
seen from our results. Furthermore, it has been noted that
the reasons cited for not participating in screening tend to
differ according to sex, age and social class (15).
“Lack of recommendation by doctors” is one of the barriers to screening participation described in the literature
(16). A noteworthy finding in our results was that on some
occasions patients were advised against having the screening test by their own physicians, quite possibly due to the
latter being unaware of the recommendations contained in
current clinical practice guidelines. Although the proportion of professionals who frequently recommend screening
to the average-risk population is low in our area (17), a
previous study enabled us to establish that most primary
health-care professionals consider screening as effective
and acceptable for their patients (17). Many studies have
consistently shown that health professional’s recommendation is the single most influential factor for participation
in screening (4).
Some factors have been associated with CRC screening
participation (18,19), though results tend to differ in accordance with geographical settings. Our results show that
subjects belonging to a rural setting and subjects with a
greater number of health problems were those who participated most in screening. In general, there is a wide overall
variation among countries in terms of CRC screening participation (19). Studies such as this can help to ascertain
the differences in each area or region and thus contribute
to improving adherence to screening programs.
To date, different interventions have been studied for the
purpose of ascertaining their impact on adherence to CRC
screening. Written communication and electronic communication adapted to the characteristics of the population
have both yielded good results (20-27), especially among
immigrant population (28,29), and even in the workplace
(30). Similarly, good results have also been obtained by
interventions that combine written information with new
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technologies, such as text messages, which have a low cost
(31). In contrast, some educational interventions (32) and
others based on the combination of written and telephone
information (33) have not yielded the expected results.
In our case, telephone calls not only enabled information
to be provided, but also made it possible to resolve any
doubts about the test and the disease, something that may
well have contributed to achieving greater effectiveness. A
review of studies targeted at ascertaining the effectiveness
of interventions to improve participation in CRC screening
concludes that the most successful interventions are those
that target individuals or communities, envisage barriers
to screening, contain messages tailored to the population,
use different forms of communication, and are maintained
over time (34).
In conclusion, both written and telephone information can significantly improve CRC screening participation among subjects aged over 50 years, something that
could be useful for optimizing population screening once
implemented. The results of this study suggest that an
explanation about the disease and the procedure for its
early detection helps individuals to accept the screening
program. Current preventive strategies could be optimized
through simple interventions that come within the scope
of health professionals.
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