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Abstract
Background  Despite significant advances in prevention and early detection, colorectal cancer (CRC) is a leading 
cause of cancer mortality worldwide. Inadequate adherence and/or lack of knowledge of guidelines have shown to 
prevent adequate screening and surveillance recommendations and hinder effective screening programs.

Objective  Evaluate the implementation and real-world impact of a mobile app designed to optimize CRC screening 
and surveillance in accordance to recently updated guidelines.

Methods  A mobile app including ergonomic algorithms integrating all pertinent guideline information was 
created by a group of experts. Data were collected from Catalonia healthcare professionals using the app between 
February 2023 and May 2024. Users’ characteristics, consultation types, and patient data were analyzed to assess app’s 
implementation, usage patterns, and impact on CRC screening and surveillance outcomes.

Results  A total of 12,481 consultations were recorded; 3,054 (24.4%) screening and 9,427 (75.6%) post-polypectomy 
surveillance consultations. The app was increasingly and repeatedly used by professionals during the study period 
(72% retention rate). Among screening consultations, 2,082 (68.2%) patients were classified as average risk, suggesting 
the use of fecal occult blood test (FOBT) instead of colonoscopy. Among surveillance consultations, the app 
advised deferring follow-up colonoscopies and using FOBT instead in 4,748 (50%) patients based on negative index 
colonoscopy or the presence of low-risk polyps. Standard surveillance with colonoscopy at 3 years was recommended 
for 3,224 (34.1%) patients and intensive surveillance, requiring a colonoscopy at 1 year, was indicated for 749 (7.9%) 
patients.

Conclusions  A CRC screening and surveillance mobile app showed remarkable acceptance and uptake among 
healthcare professionals. Proper implementation of updated guidelines aided by the use of the app could significantly 
reduce the number of unnecessary screening and post-polypectomy surveillance colonoscopies, as well as help 
identifying high risk patients who require intensive surveillance.

Clinical trial  Not applicable.
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Introduction
Colorectal cancer (CRC) is the second leading cause of 
cancer death worldwide [1]. In 2023, 42,721 new cases of 
CRC were diagnosed, and 15,038 patients died in Spain 
[2]. Despite these concerning numbers of CRC, its inci-
dence and mortality have been decreasing for decades 
due to advancements in cancer prevention and earlier 
diagnosis [3, 4].

Multiple screening options are available for the preven-
tion and early diagnosis of CRC. The most commonly 
used methods are testing for occult blood (FOBT) and 
endoscopic screening with colonoscopy [5]. Colonos-
copy has shown the highest sensitivity and specificity for 
detecting preneoplastic lesions [5, 6], making it a crucial 
tool in CRC prevention programs. However, significant 
overuse and underuse of colonoscopy have been reported 
in multiple studies [7–10], which can undermine the 
effectiveness of these programs and lead to inefficient 
use of resources. Overutilization in low-risk patients 
often results in unnecessary procedures that do not ben-
efit these individuals and can saturate endoscopy units, 
taking away capacity from high-risk patients who would 
benefit the most. This issue is frequently related to lim-
ited knowledge and lack of adherence to CRC screening 
and post-polypectomy surveillance guidelines [11, 12].

In Spain, an organized fecal immunochemical test 
(FIT)-based screening program targets asymptomatic 
individuals aged 50–69, while CRC and post-polypec-
tomy surveillance follow the guidelines of national gas-
trointestinal societies. In Catalonia, the Digestive Disease 
Catalan Society published an updated 2021 algorithm 
with the aim of reducing colonoscopy overuse by focus-
ing on high-risk groups, such as patients with personal 
or familial history of CRC, or the presence of adenomas 
that require surveillance (see supplemental Fig.  1). To 
enhance adherence to the new guidelines, a mobile deci-
sion support system, Captyva Catalonia, was developed.

The aim of this study was to evaluate the implementa-
tion of the mobile app among healthcare professionals 
and to analyze real-world data on app usage and patient 
screening outcomes in Catalonia.

Materials and methods
Study design and population
This study is a real-world evidence study that analyzed 
secondary data generated from the use of the Captyva 
mobile app. Data were collected from Catalonia health-
care professionals using the app between February 2023 
and May 2024. The analysis focused on evaluating the 
implementation of the app and assessing its impact on 
CRC screening practice. An independent institutional 
review board (IRB) approved this study, and the written 
informed consent was waived by the IRB owing to the 
study’s retrospective nature.

Captyva mobile app
The Captyva mobile app was initially developed in Argen-
tina in 2019 with support from the Endoscopic Society 
of Buenos Aires (ENDIBA) and the National Institute of 
Cancer (INC), demonstrating significant improvements 
in the uptake of CRC screening and surveillance guide-
lines among physicians [11]. These results led the Diges-
tive Society of Catalonia to customize the platform for 
regional use.

The adaptation involved forming a board of local 
experts, including specialized nurses and gastroenterolo-
gists, who reviewed and extracted relevant information 
from the updated Catalan guidelines. This information 
was used to develop screening and surveillance algo-
rithms tailored to the new guidelines. Ergonomic algo-
rithms were designed to integrate all pertinent guideline 
information, ensuring effective decision-making in CRC 
screening and post-polypectomy surveillance. The devel-
opment of Captyva Catalonia involved close collabo-
ration with a team of programmers and experts in user 
experience and usability, who tested the app’s functional-
ity and accuracy alongside the expert board.

The implementation of the Captyva app was not linked 
to any financial reimbursements for healthcare profes-
sionals. Its use was entirely voluntary to improve adher-
ence to CRC screening and surveillance guidelines. All 
patient information entered into the app remained anon-
ymous, and no personally identifiable data were collected 
or stored. The app functioned as a real-time decision-
making tool without retaining any patient records, ensur-
ing full compliance with data protection and privacy 
regulations.

The application uses decision-making algorithms which 
aid professionals in giving appropriate recommendations. 
In the screening function, the app enables to stratify 
patients according to their individual CRC risk and deter-
mine the appropriate timing and type of study for initiat-
ing screening tests (colonoscopy or FIT-based population 
screening program). In surveillance mode, the app offers 
guidance on when to schedule the next study, considering 
factors such as patient’s medical history, previous colo-
noscopy, and pathology results, in line with Catalonia 
guidelines recommendations (Fig. 1).

Promotion and awareness of the app
Healthcare professionals were informed about the app 
through multiple channels, including professional soci-
eties’ newsletters, workshops, and educational sessions 
conducted by the Catalan Society of Digestology. The 
app was also introduced during national and regional 
gastroenterology conferences and through direct com-
munication within hospital and primary care networks. 
Additionally, educational materials, including digitalized 
instructional videos illustrating the use of the app, were 
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disseminated through the Catalan Society of Digestology 
to further support training and implementation.

Variables and outcomes
The following variables were recorded in the app: char-
acteristics of users (age, specialty and work setting), 
number and type (i.e., screening or surveillance mode) of 

consultation during the study period, data from patients 
such as age, personal/familial history of CRC and/or 
Lynch Syndrome and/or Familial adenomatous polypo-
sis (FAP) syndrome, and/or necessity of consultation to a 
high-risk patient specialized unit.

For screening initiation, patients were stratified into 
average- and high-risk categories based on their age, 

Fig. 1  a, b,c App screenshots showing the main menu, the screening function data loader, and the screening query results. d, e, f the main menu, the 
surveillance functions data loader, and the surveillance function query results

 



Page 4 of 9Casas et al. BMC Gastroenterology          (2025) 25:203 

personal or familial history of CRC, Lynch syndrome, 
and/or FAP. For post-polypectomy surveillance, factors 
such as familial history of CRC, characteristics of polyps 
found during the index colonoscopy, histopathological 
results of such polyps, and quality of index colonoscopy 
were all considered to determine surveillance interval 
recommendations.

Colonoscopy quality metrics were also assessed (cecal 
intubation, bowel preparation, polyps’ retrieval rate). 
High-quality colonoscopy was defined as a complete 
colonoscopy (cecal intubation) with satisfactory colonic 
preparation (Boston score > 2 in each colonic segment).

Polyps’ characteristics were retrieved from the app con-
sultations and subsequently analyzed. Advanced lesions 
included adenomas or serrated lesions ≥10 mm or lesions 
with high-grade dysplasia or with a villous component.

The main outcome was to examine the implementation 
of a mobile app containing updated CRC screening and 
post-polypectomy surveillance guidelines among health-
care professionals. The secondary outcome was to ana-
lyze the real-world data obtained with the use of the app 
regarding characteristics of users, type of consultations, 
colonoscopy findings and characteristics and potential 
colonoscopy saving.

The retention rate of the mobile app, calculated by 
dividing the number of users with repeated use by the 
total number of users and then multiplying by 100, was 
also measured to determine usability and adoption of the 
app.

Statistical analysis
Descriptive statistics were used to summarize the data. 
For continuous variables, the mean, minimum, and maxi-
mum values were calculated. For categorical variables, 
frequencies (n) and percentages were computed. The data 
were stratified by risk groups (i.e., low- and high-risk), 
and descriptive statistics were provided for each group.

Results
During the study period, 12,481 consultations were 
recorded; 3,054 (24.4%) were screening consultations, 
and 9,427 (75.6%) were post-polypectomy surveillance 
consultations. The cumulative number of app consulta-
tions is shown in Fig. 2. We found a high retention rate of 
72% after downloading the app, reflecting strong usability 
and adherence.

Characteristics of users
The main characteristics of the users of the Captyva Cat-
alonia app are detailed in Table  1. The majority (65.5%) 
were females between the ages of 20 and 60. In terms 
of healthcare provider types, 88.6% were physicians and 
4.7% were nurses. Within the physician group, 20.1% 
specialized in gastroenterology, followed by 7.3% in pri-
mary health care, and 55% of the users did not specify the 
specialty. Most professionals have been practicing their 
specialty for more than 20 years and the vast majority 
worked in public settings (87.3%).

CRC screening consultations
The mean age of patients entered for consultation was 
50.6 (23–85) years; 128 (4.2%) had a personal history of 

Fig. 2  Use of the app by healthcare professionals over the analyzed period. (Screening and surveillance post-polypectomy consultations)
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Lynch/FAP syndrome, 400 (13%) had a first-degree rela-
tive with CRC before the age of 50, and 422 (13%) had two 
or more relatives with CRC at any age. According to the 
risk stratification performed by the Captyva app’s algo-
rithms, 68.2% of patients had average CRC risk and con-
sequently were eligible for FOBT within the organized 
screening program; 31.8% of patients were classified as 
high-risk and thereby a colonoscopy was recommended 
as the first screening method. In all consultations where 
patients were categorized as high-risk, a referral to a spe-
cialized unit was suggested.

A total of 324 (10.6%) individuals were overdue to 
begin their CRC screening with a mean delayed time of 
17.5 (1–66) years (Table 2).

CRC post-polypectomy surveillance consultations
The mean age of patients was 62.7 (20–93) years and 
2,582 (27.4%) had a family history of CRC. A high-quality 
index colonoscopy was found in 8,813 (93.4%) patients 
(Fig. 3).

In the index colonoscopy, the characteristics of polyps 
were as follows: a total of 26,581 polyps were detected 
with a mean size of 8.4  mm (range 1–70  mm). Among 
these, 88% of the colonoscopies revealed at least one 
adenoma, with 8% of patients having more than five 
adenomas. Villous component or high-grade dysplasia 
was present in 14% of the consultations. Serrated lesions 
were identified in 55% of the colonoscopies, with 6.1% of 
the consultations presenting dysplasia. Overall, advanced 
lesions were found in 32% of the cases. Adenocarcinoma 
or irresectable lesions were detected in 2% of the colo-
noscopies. The polyp retrieval rate was high at 94.5%, 
with piecemeal resection performed in 1.8% of the cases.

Table 1  Characteristics of the users
Users
n = 3,704

Gender
  • Female 2,427 (65.5)
  • Male 1,247 (33.6)
  • Binary 22 (0.6)
  • No Specify 8 (0.2)
Age
  • 20–30 y 680 (18.3)
  • 31–40 y 880 (23.7)
  • 41–50 y 869 (23.4)
  • 51–60 y 864 (23.3)
  • > 61 y 411 (11.0)
Type of healthcare providers
  • Physicians 3,284 (88.6)
  • Nurses 177 (4.7)
  • Not specified 242 (6.5)
Physician specialty
  • Gastroenterology 747 (20.1)
  • Primary Health Care 272 (7.3)
  • Internal Medicine 135 (3.6)
  • General Surgery 91 (2.4)
  • Others/Not specified 2039 (55)
Time practicing the specialty
  • < 5 y 924 (24.9)
  • 5–10 y 696 (18.7)
  • 11–20 y 719 (19.4)
  • > 20 y 1,365 (36.8)
Current practice setting
  • Private 239 (6.4)
  • Public 3,235 (87.3)
  • Public and Private 230 (6.2)

Table 2  Characteristics of the screening and surveillance 
consultations

Screening 
Colonos-
copy
n = 3,054

Mean age, (range) years 50.6 (23–85)
Family history of first-degree CRC, n (%)
< 50 y, n (%)
> 50 y, n (%)
More than two relatives with CRC, n (%)

1,858 (60)
400 (13)
1,458 (47)
422 (13)

Personal history of Lynch/FAP syndrome, n (%) 128 (4.2)
Family history of Lynch/FAP syndrome, n (%) 436 (14)
High risk patients, n (%) 972 (31.8)
Patients overdue for screening initiation 324(10,6)
Mean number of years overdue for screening, years 17,5

Surveil-
lance Colo-
noscopy 
Consulta-
tion
n = 9,428

Family history of CRC, n (%)
< 50 years old
> 50 years old
Second-degree relative with CRC, n (%)

2,582 (27.4)
318 (12.3)
535 (20.7)
1,729 (67)

Polyps’ characteristics in index colonoscopy
  - Sum of detected Polyps’, n
  - Polyps mean size, mm (range)

26,581
8,4 (1–70)

Colonoscopy with adenomas:
  - At least 1 adenoma, n (%)
  - > 5 Adenomas, n (%)
  - Villous component / High grade dysplasia, n (%)

8,314 (88)
808 (8)
1,314 (14)

Colonoscopy with Serrated lesions:
  - At least 1 Serrated lesion, n (%)
  - Serrated lesion with Dysplasia, n (%)

5,248 (55)
391 (6.1)

Advanced Lesions
  - Colonoscopy with at least 1 Advanced Lesion1, n (%)
Adenocarcinoma detection / irresectable lesion, n (%)

3,076 (32)
197 (2)

Colonoscopies with complete polyp resection
Piecemeal resection technique, n (%)

7,230 (94.5)
131(1.8)

FAP: Familial Adenomatous Polyposis, CRC: Colorectal Cancer
1Advanced Lesion: Advanced adenoma (≥ 10 mm, villous component or high-
grade dysplasia) // Advanced serrated lesions (≥ 10 mm or dysplasia)



Page 6 of 9Casas et al. BMC Gastroenterology          (2025) 25:203 

Post-polypectomy surveillance interval recommendation
After analyzing the 9,427 (75.6%) surveillance consulta-
tions, 4,748 patients (50%) did not require further sur-
veillance due to their low-risk status (based on the app’s 
risk stratification), and 438 patients (4.6%) were exempt 
from further surveillance due to age > 80 years. Standard 
surveillance, involving a colonoscopy at 3 years, was 
recommended for 3,224 patients (34.1%), while inten-
sive surveillance, requiring a colonoscopy at 1 year, was 
indicated for 749 patients (7.9%). Additionally, 3.4% of 
consultations should repeat the colonoscopy for quality 
reasons.

Potential colonoscopy savings
Based on the updated guidelines, the Captyva app rec-
ommended avoiding screening colonoscopies for 2,082 
patient consultations (68.2%) classified as average risk, 
suggesting instead the use of FOBT in the setting of the 
population-based screening program. Additionally, 53 
consultations (1.7%) were advised against screening colo-
noscopy due to the patient’s advanced age (> 80 years old), 
with no further screening recommended (Fig.  4A). For 
post-polypectomy surveillance, the app advised defer-
ring follow-up colonoscopies and using FOBT instead in 
4,748 consultations (50%) based on negative index colo-
noscopy or the presence of low-risk polyps. The app also 
recommended against additional surveillance in 438 con-
sultations (4.6%) due to advanced age (Fig. 4B).

Discussion
The main outcome of our study was to evaluate the 
implementation of a mobile app containing updated CRC 
screening and surveillance guidelines among healthcare 
professionals. We found that: (a) the app was used by a 
high number of healthcare professionals and had a high 
retention rate; (b) the app was mostly used for post-pol-
ypectomy surveillance purposes; (c) in 68.2% and 54.6% 
of patients the app recommended to avoid colonoscopy 
for CRC screening and surveillance, respectively, based 
on their risk stratification; and (d) a high-quality index 
colonoscopy was found in the vast majority of patients.

Although CRC represents a major global health bur-
den, it can be effectively prevented by timely screening 
and surveillance studies. Understanding knowledge gaps 
and barriers for screening programs implementations 
is critical for improving compliance with guidelines. A 
recent study analyzed the level of CRC screening knowl-
edge in a nationwide US cohort of physicians and showed 
that only 22% and 37% correctly answered all screening 
and surveillance items, respectively [14]. Another study 
reported deficiencies in adherence to surveillance guide-
lines among US gastroenterologists, with 40% of them 
failing to correctly answer clinical hypothetical scenarios. 
Remarkably, 12% of gastroenterologists admitted diffi-
culty recalling guidelines [15]. Mobile technologies had 
an important and rapidly growing role in patient care 
and could help mitigating these deficiencies [16]. In fact, 
almost 90% of participants of a previous study stated that 
they would use a smartphone-based app for assistance 
in giving appropriate guideline-concordant recommen-
dations for CRC screening and surveillance [14]. In line 

Fig. 3  Quality of colonoscopies
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with these findings, our study demonstrated that a large 
number of healthcare professionals used the app, and its 
retention rate was indeed high (over 70%).

Despite the well-established benefits of CRC screen-
ing interventions, participation rates in many European 
regions remain below recommended levels. Our study 
revealed that approximately 10% of patients had overdue 
screening colonoscopies, with an average delay of 17.5 
years. Similarly, data from Spain indicate that only about 
30% of individuals aged 50 to 69 have undergone CRC 
screening, which is significantly lower than the European 
Union’s recommended minimum participation rate of 
65% [17]. Moreover, a study analyzing the evolution of 
FIT uptake in Spain from 2017 to 2020 reported a par-
ticipation rate of 38.01%, which remains below the levels 
considered acceptable [18].

Moreover, during the COVID-19 global pandemic, 
CRC screening rates declined by 64% which could lead to 
an increase in CRC morbidity and mortality [19]. There-
fore, it is a critical time to develop novel strategies to 
improve screening rates. The Captyva mobile app allows 
for accurate risk stratification based on patients’ char-
acteristics, personal and familial history, which helps 
professionals provide appropriate recommendations on 
when and how initiate CRC screening.

Although considerable attention has been given to the 
underuse of CRC screening studies [7, 8], the poten-
tial overuse of screening and surveillance colonoscopy 
should not be underestimated. Surveillance examinations 
account for up to 40 % of all colonoscopies, and incorrect 

surveillance accounts for one-third of the workload in 
CRC screening programs in the USA [20, 21]. This is 
particularly relevant in healthcare systems with lim-
ited availability to such study as the region of Cata-
lonia. Moreover, overuse of colonoscopy not only strains 
healthcare resources but also exposes patients to unnec-
essary risks associated with the procedure. Colonoscopy, 
while generally safe, carries potential complications such 
as bowel perforation and major bleeding. Serious com-
plications occur in approximately 25 out of every 10,000 
colonoscopies performed [22]. Moreover, less severe but 
more common adverse effects include discomfort from 
bowel preparation, minor bleeding, and lost days of work 
[23]. Therefore, ensuring appropriate use of colonoscopy 
is crucial to minimize preventable harms to patients. A 
previous study analyzed a national database of Medicare 
patients in the US undergoing screening colonoscopy 
and found that 24% of patients with a negative colonos-
copy repeated the study in fewer than 7-years without 
any clear rational indication [24]. A US survey study con-
ducted by the National Cancer Institute among 349 gas-
troenterologists also revealed that up to 62% of specialists 
performed colonoscopies too frequently [25]. A screen-
ing population-based intervention should clearly con-
sider not only prevalence of the disease, but also available 
economic and medical resources. The absence of robust 
studies establishing cost-effectiveness of screening inter-
ventions has been a key factor delaying the initiation of 
CRC screening programs throughout the country [26]. 
In our study in Catalonia, the correct implementation of 

Fig. 4  Potential colonoscopy savings among Captyva screening (A) and surveillance consultations (B)
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the updated guidelines using the mobile app has shown 
that a large percentage of patients could avoid colonos-
copy as screening/surveillance study (69% savings in 
screening colonoscopies and 54.6% savings in post-pol-
ypectomy surveillance colonoscopies). Therefore, the use 
of this mobile app would serve as an attractive strategy 
to increase knowledge and improve adherence to guide-
lines, and thereby lead to a more efficient use of health-
care resources. It is important to recognize that this 
analysis is based on app usage data, and actual adherence 
to these guidelines by healthcare providers may vary.

A key component of every screening program is also 
the quality of colonoscopy. A high-quality study reduces 
CRC incidence, helps determining the optimal surveil-
lance interval, and ultimately improves affordability of 
healthcare resources [27, 28]. Bonnington et al. found 
that a high-quality initial colonoscopy followed by sub-
sequent surveillance reduced the risk of missed and/or 
metachronous CRC, with the greatest benefit related to 
the initial colonoscopy. Furthermore, patients with a sin-
gle adenoma ≥ 10 mm had a low likelihood (6.1%) of hav-
ing additional adenomas found on surveillance follow-up, 
leading to the possibility of avoiding surveillance colo-
noscopies in a select group of patients [29]. In our study, a 
high-quality index colonoscopy was identified in the vast 
majority of patients (93.4%). A reliable index colonoscopy 
could potentially lead to more permissive surveillance 
recommendations with less use of colonoscopies.

This study has limitations that should be acknowl-
edged. Mainly, this was a retrospective analysis of self-
reported data from users of the mobile app, which can 
be affected by selection and recall bias. In addition, app 
users were healthcare professionals from Catalonia, and 
thereby the results may not be representative of other 
regions or countries.

Conclusions
The Captyva mobile app containing the updated CRC 
screening and surveillance guidelines from the Catalan 
Society of Digestology has good acceptance and uptake 
from healthcare professionals. Adequate implementation 
of the updated guidelines could significantly reduce the 
number of unnecessary screening and surveillance colo-
noscopies in Catalonia.

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​7​6​-​0​2​5​-​0​3​7​9​6​-​0.

Supplementary Material 1

Acknowledgements
Societa catalana de Digestologia.

Author contributions
Conception and design: María A. Casas, Francisco Schlottmann, Leandro 
Steinberg, Lisandro Pereyra. Data acquisition: Bessa Xavier, Anna 
Serradesanferm, Angels Pozod, Sonia Torres, Antoni Castells, Francesc Balaguer, 
Jaume Grau, Maria Pellise. Analysis and interpretation of data: María A. 
Casas, Francisco Schlottmann, Leandro Steinberg, Lisandro Pereyra. Drafting 
of manuscript: María A. Casas, Francisco Schlottmann, Leandro Steinberg, 
Lisandro Pereyra. Critical revision of manuscript: María A. Casas, Francisco 
Schlottmann, Leandro Steinberg, Lisandro Pereyra, Bessa Xavier, Anna 
Serradesanferm, Angels Pozod, Sonia Torres, Antoni Castells, Francesc Balaguer, 
Jaume Grau, Maria Pellise.

Funding
None.

Data availability
Data is available upon request to macasas@hospitalaleman.com.

Declarations

Ethics approval and consent to participate
Waived due to retrospective nature and deidentified information.

Consent for publication
No.

Competing interests
The authors declare no competing interests.

Author details
1Department of Surgery, Hospital Alemán of Buenos Aires, Av. Pueyrredón 
1640, Buenos Aires C1118AAT, Argentina
2Department of Gastroenterology, Hospital Durand of Buenos Aires, Aires, 
Argentina
3Department of Gastroenterology, Hospital del Mar Medical Research 
Institute (IMIM), Barcelona, España
4Department of Preventive Medicine and Epidemiology Service, Hospital 
Clínic of Barcelona, Catalunya, España
5Department of Gastroenterology, Centro de Investigación Biomédica en 
Red en Enfermedades Hepáticas y Digestivas (CIBEREHD), Hospital Clínic 
of Barcelona, IDIBAPS (Institut d’Investigacions Biomèdiques August Pi i 
Sunyer), Barcelona, España
6Facultat de Medicina i Ciències de la Salud, Universitat de Barcelona (UB), 
Barcelona, España
7Department of Gastroenterology, Hospital Alemán of Buenos Aires, Aires, 
Argentina

Received: 17 October 2024 / Accepted: 18 March 2025

References
1.	 Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates of 

world- wide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer. 
2010;127:2893–917.

2.	 At. ​h​t​t​p​​s​:​/​​/​s​e​o​​m​.​​o​r​g​​/​i​m​​a​g​e​s​​/​L​​a​s​_​​c​i​f​​r​a​s​_​​d​e​​l​_​C​​a​n​c​​e​r​_​e​​n​_​​E​s​p​​a​n​a​​_​2​0​2​​3​.​​p​d​f​,​a​c​
c​e​s​s 07/22/2024.

3.	 Cheng L, Eng C, Nieman LZ, et al. Trends in colorectal cancer incidence by 
anatomic site and disease stage in the united States from 1976 to 2005. Am J 
Clin Oncol. 2011;34:573–80.

4.	 Adami H-O, Kalager M, Valdimarsdottir U, Bretthauer M, Ioannidis JPA. Time to 
abandon early detection cancer screen- Ing. Eur J Clin Invest. 2019;49:e13062.

5.	 Lin JS, Piper MA, Perdue LA, et al. Screening for colorectal cancer: updated 
evidence report and systematic review for the US preventive services task 
force. JAMA. 2016;315:2576–94.

6.	 Quintero E, Castells A, Bujanda L, et al. Colonoscopy versus fecal immu-
nochemical testing in colorectal-cancer screening. N Engl J Med. 
2012;366:697–706.

7.	 Senore C, Basu P, Anttila A, et al. Performance of colorectal cancer screening 
in the European union member States: data from the second European 

https://doi.org/10.1186/s12876-025-03796-0
https://doi.org/10.1186/s12876-025-03796-0
https://seom.org/images/Las_cifras_del_Cancer_en_Espana_2023.pdf,access
https://seom.org/images/Las_cifras_del_Cancer_en_Espana_2023.pdf,access


Page 9 of 9Casas et al. BMC Gastroenterology          (2025) 25:203 

screening report. Gut. 2019;68(7):1232–44. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​g​​u​t​j​n​l​-​2​0​1​
8​-​3​1​7​2​9​3.

8.	 Vader JP, Pache I, Froehlich F, Burnand B, Schneider C, Dubois RW, Brook RH, 
Gonvers JJ. Overuse and underuse of colonoscopy in a European primary 
care setting. Gastrointest Endosc. 2000;52(5):593– 99. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​6​7​​/​
m​​g​e​.​2​0​0​0​.​1​0​8​7​1​6. PMID: 11060181.

9.	 Schwarz S, Schäfer W, Horenkamp-Sonntag D, Liebentraut J, Haug U. Follow-
up of 3 million persons undergoing colonoscopy in Germany: utilization of 
repeat colonoscopies and polypectomies within 10 years. Clin Transl Gastro-
enterol. 2020;12(1):e00279. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​4​3​0​​9​/​​c​t​g​​.​0​0​​0​0​0​0​​0​0​​0​0​0​0​0​2​7​9.

10.	 European Commission. Uncovering inequalities: Colorectal cancer screening 
in Europe. European Cancer Information System. 2024. Available from: ​h​t​t​p​​s​:​/​​
/​c​a​n​​c​e​​r​-​i​​n​e​q​​u​a​l​i​​t​i​​e​s​.​​j​r​c​​.​e​c​.​​e​u​​r​o​p​a​.​e​u

11.	 Pereyra L, Steinberg L, Criniti JM, Luna P, Escobar R, Bun M, Yantorno M, 
Esteves S, Gonzalez N, Hoffman P, Marcolongo M, Jury G, Topor J, Trelles F, 
Nazar C, Arantes VN. Usefulness of a mobile app to improve performance of 
specialists in responding correctly to CRC screening and surveillance clinical 
scenarios. Endosc Int Open. 2021;9(11):E1640–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​5​5​​/​a​​-​1​5​
4​4​-​4​7​7​3. PMID: 34790526; PMCID: PMC8589534.

12.	 Pil L, Fobelets M, Putman K, Trybou J, Annemans L. Cost-effectiveness and 
budget impact analysis of a population-based screening program for 
colorectal cancer. Eur J Intern Med. 2016;32:72– 8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​e​j​i​
m​.​2​0​1​6​.​0​3​.​0​3​1. Epub 2016 May 3. PMID: 27157827.

13.	 Cubiella J, Marzo-Castillejo M, Mascort-Roca JJ, Amador-Romero FJ, Bellas-
Beceiro B, Clofent-Vilaplana J, Carballal S, Ferrándiz-Santos J, Gimeno-García 
AZ, Jover R, et al. Spanish society of family and community medicine and 
Spanish association of gastroenterology. Clinical practice guideline. Diagnosis 
and prevention of colorectal cancer. 2018 update. Gastroenterol Hepatol. 
2018;41:585–96. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​g​a​​s​t​r​​o​h​e​p​​.​2​​0​1​8​.​0​7​.​0​1​2.

14.	 Patell R, Karwa A, Lopez R, Burke CA. Poor knowledge of colorectal cancer 
screening and surveillance guidelines in a National cohort of digestive 
disease specialists. Dig Dis Sci. 2019;64(2):391–400. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​
0​6​2​0​-​0​1​8​-​5​3​3​9​-​2. Epub 2018 Oct 28. PMID: 30370490.

15.	 Iskandar H, Yan Y, Elwing J, Early D, Colditz GA, Wang JS. Predictors of poor 
adherence of US gastroenterologists with colonoscopy screening and 
surveillance guidelines. Dig Dis Sci. 2014;60(4):971–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​
/​s​​1​0​6​2​0​-​0​1​4​-​3​4​0​3​-​0.

16.	 Sharma S, Kumari B, Ali A, Yadav RK, Sharma AK, Sharma KK, Hajela K, Singh 
GK. Mobile technology: A tool for healthcare and a Boon in pandemic. J Fam-
ily Med Prim Care. 2022;11(1):37–43. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​4​1​0​3​​/​j​​f​m​p​​c​.​j​​f​m​p​c​​_​1​​1​
1​4​_​2​1. Epub 2022 Jan 31. PMID: 35309626; PMCID: PMC8930125.

17.	 Digestive Cancers Europe. White Paper on Inequalities in Colorectal Cancer 
Screening in Europe. Published 2019. Accessed February 20. 2025. ​h​t​t​p​​s​:​/​​/​w​w​
w​​.​d​​i​g​e​​s​t​i​​v​e​c​a​​n​c​​e​r​s​​.​e​u​​/​w​p​-​​c​o​​n​t​e​​n​t​/​​u​p​l​o​​a​d​​s​/​2​​0​2​0​​/​0​2​/​​4​6​​6​-​D​​o​c​u​​m​e​n​t​​-​D​​i​C​E​W​
h​i​t​e​P​a​p​e​r​2​0​1​9​.​p​d​f

18.	 de la Portero S, Cebrino J. Uptake patterns and predictors of colorectal cancer 
screening among adults resident in Spain: A population-based study from 
2017 to 2020. Front Public Health. 2023;11:1151225. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​
p​u​b​h​.​2​0​2​3​.​1​1​5​1​2​2​5. PMID: 36992882; PMCID: PMC10040753.

19.	 Mast C, Munoz del Rio A. Delayed cancer screenings-a second look. Epic 
Health Research Network. 2020. Available at ​h​t​t​p​​s​:​/​​/​e​h​r​​n​.​​o​r​g​​/​a​r​​t​i​c​l​​e​s​​/​d​e​​l​a​y​​e​
d​-​c​​a​n​​c​e​r​​-​s​c​​r​e​e​n​​i​n​​g​s​-​a​-​s​e​c​o​n​d​-​l​o​o​k (last accessed November 30, 2021).

20.	 Hassan C, Antonelli G, Dumonceau JM, et al. Post-polypectomy colonoscopy 
surveillance: European society of Gastrointestinal endoscopy (ESGE) Guide-
line– update 2020. Endoscopy. 2020;52:687–700.

21.	 Cross AJ, Robbins EC, Pack K, et al. Post-polypectomy surveillance interval 
and advanced neoplasia detection rates: a multicenter, retrospective cohort 
study. Endoscopy. 2022;54:948–58.

22.	 Mukewar S, Costedio M, Wu X, et al. Severe adverse outcomes of endo-
scopic perforations in patients with and without IBD. Inflamm Bowel Dis. 
2014;20(11):2056–66. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​M​​I​B​.​​0​0​0​​0​0​0​0​​0​0​​0​0​0​0​1​5​4.

23.	 Brownlee S, Huffstetler AN, Fraiman J, Lin KW. An estimate of preventable 
harms associated with screening colonoscopy overuse in the U.S. AJPM 
Focus. 2024;4(1):100296. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​f​o​​c​u​s​​.​2​0​2​​4​.​​1​0​0​2​9​6. PMID: 
39698330; PMCID: PMC11653136.

24.	 Goodwin JS, Singh A, Reddy N, Riall TS, Kuo YF. Overuse of screening colonos-
copy in the medicare population. Arch Intern Med. 2011;171(15):1335–43. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​a​​r​c​h​​i​n​t​​e​r​n​m​​e​d​​.​2​0​1​1​.​2​1​2. Epub 2011 May 9. PMID: 
21555653; PMCID: PMC3856662.

25.	 Mysliwiec PA, Brown ML, Klabunde CN, Ransohoff DF. Are physicians doing 
too much colonoscopy? A national survey of colorectal surveillance after 
polypectomy. Ann Intern Med. 2004;141(4):264– 71. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​7​3​2​6​​/​0​​
0​0​3​​-​4​8​​1​9​-​1​​4​1​​-​4​-​2​0​0​4​0​8​1​7​0​-​0​0​0​0​6. PMID: 15313742.

26.	 Ladabaum U, Ferrandez A, Lanas A. Cost-effectiveness of colorectal cancer 
screening in high-risk Spanish patients: use of a validated model to inform 
public policy. Cancer Epidemiol Biomarkers Prev. 2010;19(11):2765–76. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​5​8​​/​1​​0​5​5​​-​9​9​​6​5​.​E​​P​I​​-​1​0​-​0​5​3​0. Epub 2010 Sep 1. PMID: 20810603; 
PMCID: PMC3159034.

27.	 Anderson JC, Butterly LF, Robinson CM, et al. Impact of fairbowel Preparation 
quality on adenoma and serrated polyp detection: data from the new Hamp-
shire colonoscopy registry by using a standard- Ized Preparation-quality 
rating. Gastrointest Endosc. 2014;80(3):463–70. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​g​i​e​.​2​
0​1​4​.​0​3​.​0​2​1.

28.	 Clark BT, Rustagi T, Laine L. What level of bowel Prep quality requires early 
repeat colonoscopy: systematic review and meta- analysis of the impact 
of Preparation quality on adenoma detection rate. Am J Gastroenterol. 
2014;109(11):1714–23. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​a​​j​g​.​2​0​1​4​.​2​3​2. quiz 1724.

29.	 Bonnington SN, Hungin APS, Nickerson C, Wright S, Sharp L, Rutter MD. 
Colorectal cancer and advanced adenoma incidence during post-polyp-
ectomy surveillance: a National cohort study in the english bowel cancer 
screening programme. Endoscopy. 2023;55(8):740–53. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​0​​​5​​​
5​/​a​-​2​​0​6​0​-​0​6​1​5.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1136/gutjnl-2018-317293
https://doi.org/10.1136/gutjnl-2018-317293
https://doi.org/10.1067/mge.2000.108716
https://doi.org/10.1067/mge.2000.108716
https://doi.org/10.14309/ctg.0000000000000279
https://cancer-inequalities.jrc.ec.europa.eu
https://cancer-inequalities.jrc.ec.europa.eu
https://doi.org/10.1055/a-1544-4773
https://doi.org/10.1055/a-1544-4773
https://doi.org/10.1016/j.ejim.2016.03.031
https://doi.org/10.1016/j.ejim.2016.03.031
https://doi.org/10.1016/j.gastrohep.2018.07.012
https://doi.org/10.1007/s10620-018-5339-2
https://doi.org/10.1007/s10620-018-5339-2
https://doi.org/10.1007/s10620-014-3403-0
https://doi.org/10.1007/s10620-014-3403-0
https://doi.org/10.4103/jfmpc.jfmpc_1114_21
https://doi.org/10.4103/jfmpc.jfmpc_1114_21
https://www.digestivecancers.eu/wp-content/uploads/2020/02/466-Document-DiCEWhitePaper2019.pdf
https://www.digestivecancers.eu/wp-content/uploads/2020/02/466-Document-DiCEWhitePaper2019.pdf
https://www.digestivecancers.eu/wp-content/uploads/2020/02/466-Document-DiCEWhitePaper2019.pdf
https://doi.org/10.3389/fpubh.2023.1151225
https://doi.org/10.3389/fpubh.2023.1151225
https://ehrn.org/articles/delayed-cancer-screenings-a-second-look
https://ehrn.org/articles/delayed-cancer-screenings-a-second-look
https://doi.org/10.1097/MIB.0000000000000154
https://doi.org/10.1016/j.focus.2024.100296
https://doi.org/10.1001/archinternmed.2011.212
https://doi.org/10.1001/archinternmed.2011.212
https://doi.org/10.7326/0003-4819-141-4-200408170-00006
https://doi.org/10.7326/0003-4819-141-4-200408170-00006
https://doi.org/10.1158/1055-9965.EPI-10-0530
https://doi.org/10.1158/1055-9965.EPI-10-0530
https://doi.org/10.1016/j.gie.2014.03.021
https://doi.org/10.1016/j.gie.2014.03.021
https://doi.org/10.1038/ajg.2014.232
https://doi.org/10.1055/a-2060-0615
https://doi.org/10.1055/a-2060-0615

	﻿A mobile app to improve adherence to colorectal cancer screening and post polypectomy surveillance guidelines
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study design and population
	﻿Captyva mobile app
	﻿Promotion and awareness of the app
	﻿Variables and outcomes
	﻿Statistical analysis

	﻿Results
	﻿Characteristics of users
	﻿CRC screening consultations
	﻿CRC post-polypectomy surveillance consultations
	﻿Post-polypectomy surveillance interval recommendation
	﻿Potential colonoscopy savings

	﻿Discussion
	﻿Conclusions
	﻿References


