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Abstract

Introduction: The incidence of colorectal cancer is increas-
ing worldwide. However, the screening uptake is generally
low. We analyzed the association between sociodemo-
graphic, economic, and access-to-healthcare factors and the
use of exams that are the basis for colorectal cancer screen-
ing in Portugal. Methods: We conducted a cross-sectional
study based on data from the 1st National Health Examina-
tion Survey. We used Poisson regression to estimate preva-
lence ratios and study factors associated with the use of fecal
immunochemical tests (FIT) and colonoscopy in a Portu-
guese population aged 50-74 years (n = 2,489). Results:
45.7% of the individuals reported using FIT in the previous 2
years; 37.3% reported using colonoscopy in the previous 5
years. The use of FIT was associated with age group, health
region, and having a family doctor. It was higher in older in-

dividuals (47.6% in the age group 70-74 years vs. 38.1% in
the age group 50-54 years; adjusted prevalence ratio [aPR]
= 1.32; 95% Cl 1.05-1.65), and in individuals assigned to a
family doctor (47.6 vs. 30.3%; aPR = 1.50; 95% Cl 1.14-1.98).
Colonoscopy was associated with age group, health region,
higher education, economic capacity, and having a family
doctor. It was higher in older individuals (45.3% in the age
group 70-74 years vs. 25.6% in the age group 50-54 years;
aPR = 1.85; 95% Cl 1.42-2.40), individuals with a higher eco-
nomic capacity (40.5 vs.32.4%; aPR=1.19;95% Cl 1.01-1.40),
and individuals assigned to a family doctor (38.7 vs. 25.6%;
aPR=1.43;95% Cl 1.08-1.91). Discussion/Conclusion: In our
analysis, the use of FIT and colonoscopy was influenced by
sociodemographic, economic, and access-to-healthcare fac-
tors. This is relevant to guide interventions in this area. It is
essential to ensure an equitable and uniform implementa-
tion of the screening program, with family doctors as an im-
portant part of the process.

© 2021 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

karger@karger.com
www.karger.com/pjp

© 2021 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

This is an Open Access article licensed under the Creative Commons
Attribution-NonCommercial-4.0 International License (CC BY-NC)
(http://www.karger.com/Services/OpenAccessLicense), applicable to
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.

el
Karger~

B OPEN ACCESS

Correspondence to:
Fabio Sousa Gomes, fabiosgomes.sp @ gmail.com



Fatores associados com a utilizacao de pesquisa de
sangue oculto nas fezes e colonoscopia na populacdao
Portuguesa do INSEF

Palavras Chave

Cancro Colorretal - Colonoscopia - Pesquisa de Sangue
Oculto nas Fezes - Inquérito Nacional de Salide com
Exame Fisico

Resumo

Introducdo: A incidéncia de cancro colorretal estd a au-
mentar em todo o Mundo. Porém, a adesao ao rastreio é
baixa. Foi analisada a associacdo entre fatores sociodemo-
graficos, economicos e de acesso aos cuidados de saude,
e 0 uso dos exames que servem de base ao rastreio do
cancro colorretal em Portugal. Métodos: Estudo transver-
sal, com base nos dados do 1° Inquérito Nacional de
Saude com Exame Fisico. Foi utilizada regressao de Pois-
son para estimar razées de prevaléncia e estudar os fa-
tores associados com o uso de pesquisa de sangue oculto
nas fezes (FIT) e colonoscopia na populagao portuguesa
com 50-74 anos (n = 2,489). Resultados: 45.7% dos indi-
viduos reportaram ter realizado FIT nos 2 anos anteriores.
37,3% reportaram ter realizado colonoscopia nos 5 anos
anteriores. O uso de FIT apresentou associacdo com gru-
po etario, regido de saude e médico de familia. Foi maior
nos individuos mais velhos (47.6% no grupo etario dos
70-74 anos vs. 38.1% no grupo etdrio dos 50-54 anos
aRP =1.32[1.05; 1.65]), e com médico de familia atribuido
(47.6% vs. 30.3%, aRP = 1.5 [1.14; 1.98]). O uso de colo-
noscopia apresentou associagao com grupo etario, regiao
de saude, ensino superior, capacidade econémica e médi-
co de familia. Foi maior nos individuos mais velhos (45.3%
no grupo etédrio dos 70-74 anos vs. 25.6% no grupo etario
dos 50-54 anos, aRP = 1.85 [1.42; 2.40]), com maior capa-
cidade econémica (40.5% vs. 32.4%, aRP = 1.19 [1.01;
1.40]) e com médico de familia (38.7% vs. 25.6%, aRP =
1.43[1.08; 1.91]). Discussd@o/Conclusdo: O uso de FIT e de
colonoscopia apresentou associacdo com fatores so-
ciodemogréficos, econdmicos e de acesso aos cuidados
de saude. Tal associacao é relevante para orientar a inter-
vencéo nesta area. E essencial garantir uma implementa-
¢ao equitativa e uniforme do rastreio, sendo os médicos
de familia importantes neste processo.

© 2021 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Healthl

Use of FIT and Colonoscopy in Portugal

Introduction

The worldwide incidence of cancer has been steadily
increasing by around 3% per year [1]. The European con-
tinent accounts for about a quarter of the global cancer
burden [2]. Neoplasms are currently the second leading
cause of death [3], as well as the second leading cause of
premature death [4, 5]. According to the latest data from
the International Agency for Research on Cancer, colorec-
tal cancer (CRC) is the second most common and second
most deadly neoplasm in Europe [6]. In Portugal, it is the
most common neoplasm in both sexes, having been re-
sponsible for 10,501 new cases (more than 28 cases per
day) and 4,275 deaths (about 12 people per day) in
2020 [6].

The reduction in cancer mortality and morbidity de-
pends mainly on preventive strategies, with an emphasis
on population screening [4, 7]. Several studies have dem-
onstrated the effectiveness of the main screening exams
in reducing the incidence and mortality caused by CRC
in the long term, although strategies vary between coun-
tries [8, 9]. Portugal follows the European guidelines, ac-
cording to which screening should be offered to all
asymptomatic individuals between 50 and 74 years of age
[10-12]. The primary screening test is the fecal immuno-
chemical test (FIT), which should be performed every 2
years. If the FIT has a positive result, the patient must be
referred to colonoscopy [10, 11].

However, CRC screening programs usually present a
low population coverage, even in populations where the
program has been implemented for a long time, which
suggests the existence of mediating factors that go beyond
those of an organizational nature [13, 14].

Several studies have suggested that people tend to
overestimate their need to use preventive care, so the low
coverage of screening programs may not be related to a
lack of intention or alack of recognition of its importance
by patients but rather to other factors [15, 16]. The influ-
ence of sociodemographic, economic, and access-to-
healthcare factors in the use of preventive services has
been widely demonstrated [17, 18]. It is important to un-
derstand how these factors are associated with the exams
used in CRC screening in particular.

This study aims to estimate the association between
sociodemographic, economic, and access-to-healthcare
factors, and the use of the exams that are the basis for
CRC screening, in the Portuguese population aged be-
tween 50 and 74 years. The conclusions may support
planning for more effective and targeted interventions in
this area.
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Materials and Methods

Study Design

We developed a cross-sectional, observational, epidemiological
study using self-reported data from the first Portuguese National
Health Examination Survey (INSEF), collected by interview be-
tween February and December 2015. INSEF 2015 was performed
on a representative, probabilistic sample (n = 4,911) of noninstitu-
tionalized individuals aged 25-74 years who had been living in
Portugal for more than 12 months and were able to follow the in-
terview in Portuguese. For this study, the target population was
restricted to individuals between 50 and 74 years of age in order to
match the eligible population for CRC screening in Portugal (n =
2,489). Details on the sample design and methods used for the sur-
vey can be consulted in previous publications [19].

The variables of interest for this study were collected through
a computer-assisted personal interview using REDCap (Research
Electronic Data Capture) software [20].

Variables

The variables included in this study were either selected or adapt-
ed from the INSEF database. The dependent variables reflect wheth-
er or not each individual used FIT or colonoscopy. The use of FIT
and colonoscopy was assessed by the questions: “When was the last
time that you used a fecal occult blood test?” and “When was the last
time you used a colonoscopy?”, with the following possible answers:
o Less than 3 months;

o Between 3 and 5 months;

o Between 6 and 11 months;

o 12 months or more (indicate the number of years); and
o Never.

Classification of the individuals as users or nonusers was done
according to the following timings:

o User of FIT: the individual reported having used the exam in
the previous 2 years; and

o User of colonoscopy: the individual reported having used the
exam in the previous 5 years.

The timings above were chosen based on European guidelines
for CRC screening [11] and for colonoscopy surveillance [21], with
a consensus achieved by consultation with national experts.

The independent variables reflect the sociodemographic (sex,
age group, health region, degree of urbanization, and education
level), economic (employment status and economic capacity), and
access to healthcare (having a family doctor) factors of interest.
The degree of urbanization was determined based on the Portu-
guese TIPAU classification (typology of urban area) - the primary
sampling units in which more than 50% of the population resided
in a “predominantly urban area” according to TIPAU were classi-
fied as “urban;” otherwise, they were classified as “rural” [19].

Having a family doctor means having an assigned general prac-
titioner or family medicine specialist in the primary care setting
who attends the individual’s medical needs in a comprehensive
manner.

Statistical Analysis

Since all variables were categorical, the corresponding absolute
and relative frequencies were calculated. To compare the propor-
tion of individuals who used each exam between different popula-
tion subgroups, a design-adjusted x* test was applied. Factors as-
sociated with the use of each exam were analyzed using a multi-
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Table 1. Characteristics of the study participants

Characteristic Participants,
n (%)?
FIT 2,295
No 1,432 (54.3)
Yes 863 (45.7)
Colonoscopy 2,430
No 748 (62.7)
Yes 1,682 (37.3)
Age group (years) 2,489
50-54 620 (24.3)
55-59 540 (20.0)
60-64 558 (22.1)
65-69 432 (18.7)
70-74 339 (15.0)
Sex 2,489
Female 1,318 (53.5)
Male 1,171 (46.5)
Health region 2,489
North 414 (36.2)
Center 349 (16.7)
Lisbon and Tagus Valley 318 (33.7)
Alentejo 367 (4.9)
Algarve 332 (4.0)
Autonomous region of Madeira 370 (2.4)
Autonomous region of Azores 339 (2.0)
Degree of urbanization 2,489
Rural 727 (27.5)
Urban 1,762 (72.5)
Education level 2,486
Elementary school 1,308 (50.0)
Middle school 673 (28.3)
Secondary school 285 (12.0)
Higher education 220 (9.7)
Employment status 2,487
Employed 992 (37.7)
Unemployed 231 (10.0)
Other 1,264 (52.2)
Economic capacity 2,456
No 1,029 (38.1)
Yes 1,427 (61.9)
Family doctor 2,483
No 431 (11.5)
Yes 2,052 (88.5)

 Relative frequencies weighted for the distribution of the
resident population in Portugal, in 2015, by health region, sex, and

age group.

variate Poisson regression model. The magnitude of associations
was measured using adjusted prevalence ratios (aPR) with 95% CIL.
The choice of using prevalence ratios was due to the cross-section-
al nature of the study and because OR estimated by logistic regres-
sion often overestimate the effect when the outcome under study
is frequent [22, 23]. The model’s goodness of fit was verified using
the p value of the likelihood ratio test [24].
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Table 2. Use of the FIT by sex, age group, health region, degree of urbanization, education level, employment status, economic capacity,

and family doctor

Bivariate analysis

Multivariate analysis®

%? 95% CI PR 95% CI p value aPR 95% CI p value
Sex
Female 46.9 41.1-52.8 1.06  0.93-1.20 0.384 1.06 0.93-1.19 0.387
Male 443 37.2-51.7  Ref.  Ref. Ref. Ref. Ref. Ref.
Age group (years; p = 0.014)
50-54 38.1 30.9-45.8  Ref.  Ref. Ref. Ref. Ref. Ref.
55-59 43.6 34.1-53.6 1.14  0.32-0.44 0.209 1.15 0.94-1.41 0.173
60-64 48.7 41.5-56.0 1.28  0.93-1.41 0.013 1.32 1.09-1.59  <0.01
65-69 52.8 44.1-61.4 1.39 1.06-1.55 <0.01 1.45 1.20-1.76 ~ <0.01
70-74 47.6 39.0-56.3 1.25  0.10-1.56 0.051 1.32 1.05-1.65 0.016
Health region (p < 0.01)
North 64.3 57.3-70.7 430  3.31-5.58 <0.01 4.37 3.34-5.72  <0.01
Center 20.8 13.3-31.1 1.39  1.00-1.94 0.048 1.40 1.00-1.96 0.050
Lisbon and Tagus Valley 45.6 31.8-60.0  3.05 2.30-4.04  <0.01 3.18 2.39-424  <0.01
Alentejo 14.9 9.0-23.7  Ref.  Ref. Ref. Ref. Ref. Ref.
Algarve 29.5 19.1-42.5 1.97  1.44-2.68 <0.01 2.08 1.52-2.85 <0.01
Autonomous region of Madeira 62.8 49.5-74.4 420  3.23-547  <0.01 4.81 3.64-6.35 <0.01
Autonomous region of Azores 23.6 12.9-39.2 1.58  1.15-2.17  <0.01 1.74 1.26-2.42  <0.01
Degree of urbanization
Rural 45.8 38.3-53.4  Ref.  Ref. Ref.
Urban 45.7 38.2-53.4 0.10  0.87-1.15 0.975
Education level (p = 0.049)
Elementary school 48.0 42.7-53.3 Ref.  Ref. Ref. Ref. Ref. Ref.
Middle school 47.2 39.8-54.8 098  0.85-1.14 0.826 1.10 0.95-1.27 0.211
Secondary school 41.8 30.7-53.7  0.87  0.70-1.08 0.214 0.97 0.78-1.20 0.758
Higher education 34.7 25.1-45.7 0.72  0.55-0.95 0.021 0.78 0.59-1.02 0.070
Employment status (p = 0.156)
Employed 42.2 35.1-49.5 0.88 0.71-1.09 0.247
Unemployed 48.0 36.8-59.4  Ref.  Ref. Ref.
Other 47.9 42.1-53.7 0.10  0.81-1.23 0.986
Economic capacity
No 447  38.8-50.7  Ref.  Ref. Ref. Ref. Ref. Ref.
Yes 46.4 39.7-53.2 1.04  0.91-1.19 0.572 1.05 0.92-1.19 0.483
Family doctor
No 30.3 19.9-43.1 Ref.  Ref. Ref. Ref. Ref. Ref.
Yes 47.6 41.2-54.2 1.58 1.20-2.07 <0.01 1.50 1.14-198  <0.01

Ref., reference. ? Relative frequencies weighted for the distribution of the resident population in Portugal, in 2015, by health region,

sex, and age group. ® Poisson regression model.

p < 0.05 was considered statistically significant. The statistical
analysis was performed using the Survey Package of R [25]. All
statistical analyses were performed using sampling weights to pro-
vide national representativeness.

Results

The participants’ characteristics are described in Table
1. The final sample consisted of 2,295 individuals, 53.5%
of whom were females; 11.5% of the individuals reported

Use of FIT and Colonoscopy in Portugal

not having an assigned family doctor; 45.7% reported
having used FIT in the previous 2 years, and 37.3% re-
ported having used colonoscopy in the previous 5 years.

Factors Associated with the Use of FIT

The results of the bivariate and multivariate analyses
of the factors associated with the use of FIT are described
in Table 2.

The use of FIT was associated with age group, health
region, and having a family doctor. No statistically sig-
nificant association was verified, through multivariate
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Table 3. Use of colonoscopy by sex, age group, health region, degree of urbanization, education level, employment status, economic ca-

pacity, and family doctor

Bivariate analysis

Multivariate analysis®

%°? 95% CI PR 95% CI p value aPR 95% CI p value
Sex
Female 35.3 31.1-39.7 0.89  0.77-1.03 0.12 0.88 0.76-1.02 0.088
Male 39.6 36.0-43.3 Ref.  Ref. Ref. Ref. Ref. Ref.
Age group (years; p < 0.01)
50-54 25.6 20.3-31.9 Ref.  Ref. Ref. Ref. Ref. Ref.
55-59 37.6 32.6-42.9 1.47 1.14-1.89 <0.01 1.52 1.19-1.95 <0.01
60-64 42.0 35.6-48.7 1.63  1.29-2.08  <0.01 1.68 1.32-2.14 <0.01
65-69 40.2 35.7-44.8 1.57  1.22-2.01 <0.01 1.61 1.24-2.08 <0.01
70-74 45.3 39.0-51.8 1.77  1.37-2.28  <0.01 1.85 1.42-2.40 <0.01
Health region (p < 0.01)
North 40.5 33.5-47.9 1.62  1.30-2.01 <0.01 1.64 1.32-2.05 <0.01
Center 40.9 34.5-47.6 1.64 1.31-2.04 <0.01 1.61 1.28-2.02 <0.01
Lisbon and Tagus Valley 36.8 32.0-41.9 147 1.17-1.85  <0.01 1.46 1.16-1.84 <0.01
Alentejo 25.0 20.1-30.7 Ref.  Ref. Ref. Ref. Ref. Ref.
Algarve 30.2 25.5-35.4 1.21  0.95-1.54 0.131 1.26 0.98-1.61 0.072
Autonomous region of Madeira 21.9 18.0-26.4 0.88 0.67-1.14 0.333 1.06 0.80-1.40 0.697
Autonomous region of Azores 20.6 17.8-23.8 0.83  0.62-1.09 0.179 0.87 0.65-1.16 0.328
Degree of urbanization
Rural 37.0 29.2-45.6 Ref.  Ref. Ref.
Urban 37.4 34.0-40.9 1.01  0.86-1.18 0.909
Education level (p = 0.107)
Elementary school 37.3 32.6-42.3 Ref.  Ref. Ref. Ref. Ref. Ref.
Middle school 34.3 31.0-37.8 092 0.77-1.10 0.364 1.06 0.87-1.27 0.574
Secondary school 36.8 27.8-46.9 0.99 0.78-1.25 0.917 1.08 0.85-1.37 0.534
Higher education 46.5 38.0-55.1 1.25  1.00-1.55 0.049 1.38 1.10-1.73 <0.01
Employment status (p < 0.01)
Employed 34.0 29.4-38.9 1.23  0.90-1.69 0.19
Unemployed 27.6 21.5-34.7 Ref.  Ref. Ref.
Other 41.6 37.6-45.8 1.51  1.12-2.04 <0.01
Economic capacity
No 32.4 26.6-38.7 Ref.  Ref. Ref. Ref. Ref. Ref.
Yes 40.5 36.8-44.3 1.25  1.07-1.47 <0.01 1.19 1.01-1.40 0.035
Family doctor
No 25.6 20.4-31.7 Ref.  Ref. Ref. Ref. Ref. Ref.
Yes 38.7 35.2-42.4 1.51 1.14-2.01 <0.01 1.43 1.08-1.91 0.014

Ref., reference. * Relative frequencies weighted for the distribution of the resident population in Portugal, in 2015, by health region,

sex, and age group. ® Poisson regression model.

analysis, between the use of FIT and the variables sex, de-
gree of urbanization, education level, employment status,
and economic capacity.

The use of FIT by individuals increased proportion-
ally with age, although the highest proportion was in the
age group 65-69 years (compared to the age group 50-54
years; 52.8 vs. 38.1%; aPR = 1.45; 95% CI 1.20-1.76). The
oldest age group, i.e., 70-74 years, also registered a high-
er proportion of FIT use (compared to the age group 50—
54 years, 47.6 vs. 38.1%; aPR = 1.32; 95% CI 1.05-1.65).
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A statistically significant association between health
region and FIT use was confirmed for all regions. The
highest proportions of FIT use were registered in the
northern region of Portugal (64.3%; aPR = 4.37; 95% CI
3.34-5.72) and in the autonomous region of Madeira
(62.8%; aPR = 4.81; 95% CI 3.64-6.35), in comparison to
the Alentejo region, which registered the lowest value
(14.9%).

There was a decreasing gradient in the use of FIT with
higher levels of education, with the lowest value being
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registered in individuals with the highest levels of educa-
tion (compared to individuals with no formal education
or only elementary school; 34.7 vs. 48.0%; aPR = 0.78;
95% CI 0.59-1.02). In the multivariate analysis, however,
the level of education did not show a statistically signifi-
cant association with the use of FIT, regardless of the cat-
egory.

The use of FIT was higher in individuals with an as-
signed family doctor (47.6 vs. 30.3%; aPR = 1.50; 95% CI
1.14-1.98).

Factors Associated with the Use of Colonoscopy

The results of the bivariate and multivariate analyses
of the factors associated with the use of colonoscopy are
described in Table 3.

Colonoscopy was associated with age group, health re-
gion, employment status, economic capacity, and having
a family doctor. Regarding the level of education, a statis-
tically significant association was found between having
a higher education and using colonoscopy (compared to
individuals with no formal education or only elementary
school; 46.5 vs. 37.3%; aPR = 1.38; 95% CI 1.10-1.73), but
not for the remaining categories of the variable. No sta-
tistically significant association was verified, through
multivariate analysis, between the use of colonoscopy and
the variables sex and degree of urbanization.

Age group was statistically associated with the use of
colonoscopy, regardless of the category. There was an in-
crease in the use of colonoscopy with advancing age, with
the highest value registered in the age group 70-74 years
(compared to the age group 50-54 years; 45.3 vs. 25.6%;
aPR = 1.85; 95% CI 1.42-2.40).

Only the North, Center, and Lisbon and Tagus Valley
regions of Portugal showed an association with the use of
colonoscopy. The Center (40.9%; aPR = 1.61; 95% CI
1.28-2.02) and North (40.5%; aPR = 1.64; 95% CI 1.32-
2.05) regions of Portugal registered the highest propor-
tions of colonoscopy users in the country, in contrast to
the Alentejo region, which registered the lowest (25.0%).

Regarding the employment status, the highest value of
colonoscopy use was registered in the class of individuals
without a rewarded professional activity (pensioners, re-
tirees, domestic workers, or students, compared to unem-
ployed individuals; 41.6 vs. 27.6%; PR = 1.51; 95% CI
1.12-2.04).

Colonoscopy use was statistically higher in the class of
individuals with a higher economic capacity (40.5 vs.
32.4%; aPR = 1.19; 95% CI 1.01-1.40) and those with an
assigned family doctor (38.7 vs. 25.6%; aPR = 1.43; 95%
CI 1.08-1.91).

Use of FIT and Colonoscopy in Portugal

Discussion

Main Findings

This study, based on a large probabilistic sample, rep-
resentative of the Portuguese population aged 50-74
years, suggests that the use of FIT and colonoscopy is in-
fluenced by sociodemographic, economic, and access-to-
healthcare factors.

At the national level, the proportion of individuals
who reported having used FIT in the previous 2 years was
45.7%. The proportion of individuals who reported hav-
ing used colonoscopy in the previous 5 years was 37.3%.

The use of FIT was associated with age group (higher
in older individuals), health region, and having an as-
signed family doctor. The use of colonoscopy was associ-
ated with age group (higher in older individuals), health
region, a higher education, a higher economic capacity,
and having an assigned family doctor.

Comparison with Existing Literature

In our study, we found higher proportions of exam us-
ers than those found in other studies. The last European
Health Interview Survey (EHIS 2) found that 35.8% of the
Portuguese population had used FIT in the previous 2
years, and 17.2% had used colonoscopy in the previous 10
years (31.3 and 12%, respectively, in the European Union)
[26]. A recent Portuguese study suggested that 17.1% of
the Portuguese population “usually undergoes” FIT [15].
Another study showed a lifetime prevalence of screening
for CRC 0f 23.7% [27]. The 2014 National Health Survey
(NHS) found that 35.6% of the Portuguese population
had used FIT in the previous 2 years and 35.1% had un-
dergone a colonoscopy in the previous 10 years [28].
However, due to the noted methodological differences,
comparisons should be made with caution.

It is interesting to notice that the proportions of indi-
viduals who used each of the exams, in each of the health
regions of the country, do not match what would be ex-
pected given the implementation of the CRC screening pro-
gram in Portugal at the time. At the time the INSEF data-
base was made (2015), a CRC screening program had only
been implemented in the Center, Alentejo, and Azores
health regions [14], precisely the 3 regions that registered
the lowest proportions of FIT use by individuals. Similar
results were already reported in the 2014 NHS [28], so this
must not be ignored and deserves further investigation.
One possible explanation for this may be implementation
of the screening program in a way that does not comply
with current recommendations. Even in the regions where
the screening program was already implemented, it was in
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an early stage. The incipient implementation of the CRC
screening program, which persists to this day, favors the use
of opportunistic “screening” acts rather than the necessary
population-based screening program, i.e., use of opportu-
nistic colonoscopies instead of FIT as the primary exam.
This hypothesis may be supported, for example, by the fact
that the Center region of Portugal registered the second
lowest proportion of users of FIT in this study, but the high-
est proportion of users of colonoscopy. We point out, how-
ever, that the health regions of Portugal correspond to large
geographic areas, with important differences between them
but also within its territory. This reality makes conclusions
and comparisons more difficult to assess.

None of the exams showed a statistically significant as-
sociation with the variables sex and degree of urbaniza-
tion. The influence of sex is not consensual in the litera-
ture. Although, classically, a higher uptake is described
among males [29], several studies point to the opposite
direction [30, 31]. Others suggest that it depends on the
exam, with a greater uptake of FIT by females and of colo-
noscopy by males [32, 33]. However, as in this study, a
large number of studies have not found statistically sig-
nificant differences between genders [32, 34], which is
corroborated by 2 other recent national studies [15, 27].

Regarding the degree of urbanization, older studies
tend to describe a greater screening uptake in urban areas
[29]. However, a study showed that in recent years the
FIT uptake has increased more in rural areas than in ur-
ban areas [34], which may indicate that the previous un-
evenness was mainly due to a lack of access to informa-
tion and healthcare services. In a small country, such as
Portugal, it is also less likely that differences related to this
variable will be found.

The influence of economic capacity is in line with what
has been described in other studies, which demonstrate
that the level of income influences the use of colonoscopy
more significantly than that of FIT, even when its use is
motivated by a positive FIT [30]. Although in Portugal
screening acts are free of charge for individuals, the lim-
ited response capacity of the National Health Service and
the use of opportunistic colonoscopies often motivates
the use of private health services and, therefore, payment
or copayment by the individual. Since the beginning of
the current year, however, there is no copayment for ex-
ams prescribed by the family doctor within private units
with convention with the National Health Service, which
may influence these results.

A statistically significant association was found be-
tween age group and the use of both FIT and colonosco-
py, in accordance with the literature in the description of
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an increasing use with advancing age, especially over 60—
65 years [29, 32].

Having a higher education level showed a statistically
significant association with the use of both FIT and colo-
noscopy, though in opposite directions. Contrary to colo-
noscopy, having a higher education seems to decrease the
possibility of using FIT. These results were already de-
scribed in the NHS of 2014 [28], but they do not match what
has been observed at the European level, where the highest
values of FIT use occur in the most educated population
[35]. Although these results require further investigation, a
possible explanation lies in the differential use of exams by
individuals with different levels of education. Since the use
of colonoscopy is positively influenced by the economiclev-
el [30], these results may be due to the relationship between
ahigher level of education and a higher income. In the mul-
tivariate analysis, the level of education showed no statisti-
cally significant association with the use of FIT. This may
be due to the relationship that the level of education has
with other variables of the model, such as sex and age. How-
ever, in multivariate analysis, it maintained a statistically
significant association with the use of colonoscopy, which
seems to corroborate the presented interpretation.

Having an assigned family doctor showed a positive
association with the use of both exams. The importance
of having a regular caregiver is consistently described in
the literature [36, 37]. The effect may be due to the role
that family doctors play in educational intervention and
health literacy throughout life. Systematic contact with
patients allows a more personalized and user-friendly ap-
proach, improving the screening uptake through strate-
gies like personal invitation letters, reminders, and dis-
cussion during visits [37]. However, an organized screen-
ing model that is more independent from family doctors
is currently being implemented (e.g., North region of
Portugal), in which the individuals receive an FIT kit to
collect the sample at home and then deliver it to their
health unit. This new methodology may have an effect on
the results presented.

Strengths and Limitations

This is a cross-sectional study, so it is not possible to
assess the direction of the associations or to establish
causal relationships. However, health surveys are de-
signed to be representative of the study population and
the synchronous measurement of dependent and inde-
pendent variables is adequate to explore factors associ-
ated with outcomes of interest [38].

This investigation intends to identify sociodemo-
graphic, economic, and access-to-healthcare factors that
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may influence the use of FIT and colonoscopy. We recog-
nize, however, that there are other important factors that
were not possible to include in this study. The use of ex-
ams, especially colonoscopy, may be influenced by the
reason behind the prescription (preventive, therapeutic,
or curative purposes), by the use of public or private
health services, and by disparity between procedures
among doctors.

The reasons for the regional asymmetries found re-
garding the proportions of users of the exams remain im-
properly clarified, mainly because they do not match the
CRC screening program implementation panorama in
Portugal at that time.

The missing values for the variables of FIT and colo-
noscopy use were excluded from the statistical analysis.
For FIT, the missing values corresponded to 7.8% (n =
194). For colonoscopy, they corresponded to 2.4% (n =
59). These missing values may have resulted from a re-
fusal to answer, memory bias, or the individual not being
able to recognize the exam.

Compared to the 2014 NHS, INSEF registered higher
proportions of users for FIT and colonoscopy and lower
percentages of missing values. This may be due to the fact
that the INSEF questionnaire was applied by a trained
health professional [19]. However, the short period of
time between the 2 surveys raises the hypothesis of bias
through social desirability.

In order to minimize the selection bias, we calibrated
for sex, age, and health region [19]. We point out that in-
dividuals who accepted to participate in INSEF may be
the people more concerned with their health status and
more predisposed to using the exams. The fact that INSEF
data are self-reported may result in information bias. Part
of the questions is related to a past time, which may result
in memory bias. The sampling error was minimized by
obtaining a sample of an adequate size.

We used a representative sample for the Portuguese
population aged 50-74 years. However, extrapolation to
foreign populations may be limited, especially if there is
a significant cultural or social difference, a different type
of national health service, or if the country is in a differ-
ent phase of implementation of the CRC screening pro-
gram.

Conclusions
In our study, the use of FIT and colonoscopy in the

Portuguese population was influenced by sociodemo-
graphic, economic, and access-to-healthcare factors.

Use of FIT and Colonoscopy in Portugal

The use of FIT was statistically higher in older indi-
viduals and in individuals with an assigned family doctor.
The use of colonoscopy was higher in older individuals
and among those with a higher economic capacity and an
assigned family doctor. Given the fact that these are the
exams that are the basis for the CRC screening program
in Portugal, these findings may be helpful to improve the
screening uptake and guide interventions in this area. Ac-
cording to our results, it may be important to direct
awareness campaigns and promote active recruitment
strategies among the younger age groups of the eligible
population. It is also important to reinforce the role of
family doctors in adequate implementation of the CRC
screening program given the fact that their systematic
contact with patients allows them to promote education-
al interventions and health literacy. It could also be help-
ful if the individuals invited to use the exams (particu-
larly in the context of screening) could benefit from some
kind of decision aid tool or application to personalized
clarification of doubts.

It is essential to broaden the CRC screening program
to the whole population, as well as to implement it in ac-
cordance with guidelines throughout the whole country.
Once again, we suggest that family doctors are important
agents in the adequate and equitable implementation of
the program.

Additional investigations should be carried to comple-
ment and explain some of the results of this study, miti-
gate its limitations, and clarify issues that remain dubi-
ous, i.e., the reasons behind the regional asymmetries that
were found. We think it would be important to develop
qualitative studies to better understand the factors linked
to the uptake of the exams from the individuals’ perspec-
tive. It is also important to investigate how these results
may have been altered by the changes that have occurred
in the meantime in the Portuguese context (e.g., exemp-
tion from payment for exams in health units with conven-
tion with the National Health Service; progress in terms
of implementation of the screening program in the vari-
ous regions; and new methodologies of implementation).
From a public health perspective, it would be important
to investigate in particular the factors related to the indi-
viduals who are simultaneously nonusers of both exams
(nonscreened individuals).
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