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Abstract 

Background/Objectives: Colonoscopy, as the modality of choice for Colorectal cancer (CRC) 

screening, has a well-documented impact on decreasing CRC incidence. Although starting CRC 

screening at the age of 50 for average-risk individuals is widely recommended, several studies 

suggest the need for an earlier onset. Methods: Study of 353 average-risk individuals aged 40-54 years 

old who underwent colonoscopy investigation. Out of the study population, 3 age groups (40-44, 45-

49, and 50-54 years old) were formed. Adenoma detection rate (ADR), polyp detection rate (PDR), 

sessile serrated lesions detection rate (SDR), and rate of advanced colorectal neoplasia (ACRN) and 

colorectal cancer (CRC) were compared between the groups. Results: Comparing age groups 40-44 

vs. 50-54 years old we found a statistically significant difference in terms of PDR and ADR (p-value= 

0.038 and 0.045 respectively). On the contrary, no statistically significant difference was found 

between the age groups 45-49 and 50-54 years old, in terms of PDR, ADR, SDR, and CRC detection 

rate (p-value= 0.063 for PDR, 0.2 for ADR, 0.3 for SDR, >0.9 for CRC). ACRN rates were comparable 

between the age groups 45-49 and 50-54 years old. As for patients’ gender, males 50-54 had increased 

ADR and PDR in comparison with groups 40-44 and 45-49. In contrast, females bared no statistically 

significant difference in terms of ADR and PDR in all groups. Conclusions: Age group 45-49, sharing 

comparable detection rates with group 50-54, could also be considered for colorectal cancer screening. 

Keywords: adenoma; polyp; neoplasia; colorectal; cancer 

 

1. Introduction 

Colorectal cancer (CRC) ranks third in incidence, having the second highest mortality among all 

cancer sites [1]. Its incidence and mortality rate vary in different world regions with higher ones noted 

in Europe, Australia, and North America, and lower in West Africa and South Asia [2–6]. This 

variability may stem from differences in the prevalence of risk factors (smoking, obesity, unhealthy 

diet) [7] but is mainly attributed to the establishment of CRC screening programs throughout the 

world [8] which has led to a decrease in overall CRC incidence and mortality [9,10]. 

In recent years there has been a variety of studies that show an increasing trend in CRC incidence 

and mortality in individuals younger than 50 years of age [11,12]. Accordingly, several studies have 

investigated the most appropriate age for CRC screening onset [13–15]. In most of these studies, the 

primary endpoint was the proportion of participants under 50 years of age who presented with 

neoplasia in a screening colonoscopy. In the study of Kolb et al. (2021)[12] the rate of neoplasia in the 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 October 2025 doi:10.20944/preprints202510.0268.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.0268.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 10 

 

age group of 45-49 was 17.8%, somewhat lower compared to the respective percentage in the age 

group of 50-59 (24.8%, p = 0.04). On the other hand, the rates of advanced neoplasia in both age groups 

bared statistical similarity (3.6% in the age group 45-49 years old vs. 4.2% in the age group 50-59 years 

old). In another study by Butterly et al. (2021)[16] those younger than 50 presented with neoplasia in 

general at a rate of 17.5% and more specifically advanced neoplasia at a rate of 3.7%. These 

observations suggest that an earlier onset of CRC screening could lead to a further reduction of CRC 

prevalence [12]. 

Therefore, similar studies in different countries around the world, are needed in order to draw 

firm conclusions about the most appropriate age for commencement of screening. Accordingly, the 

US Multi-Society Task Force (USMSTF) [17] in the recently published recommendations ended up 

with a suggestion for CRC screening colonoscopy starting at the age of 45, which has been considered 

both safe [18] and cost-effective [17]. However, no pertinent guidelines regarding the earlier 

commencement of screening colonoscopy have yet been published by European gastroenterology 

societies. 

The aim of this study is to determine the rate of colorectal neoplasia in a sample of average-risk 

for CRC European-Greek population under 50 years of age and compare it against a group of 

individuals aged 50-54 undergoing colonoscopy at the same period with a view to examine the 

possible need for application of earlier onset of screening colonoscopy, in a European country like 

Greece, in accordance with the more recent, updated USMSTF guidelines [17]. 

2. Results 

A total of 583 consecutive individuals 40-54 years old were offered a colonoscopy investigation 

in our department during an 18-month period, out of which 230 individuals met the exclusion 

criteria. The remaining population consisted of 353 persons, 34 between the ages of 40 and 44 years 

old, 114 between the ages of 45 and 49 years old, and 205 between 50 and 54 years old (Figure 1). 

 

Figure 1. Study Population. CRC, Colorectal Cancer. 

Overall ADR was estimated as 8.82%, 19.30%, and 25.37% in the age groups 40-44, 45-49, and 50-

54 respectively (Table 1). 
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Table 1. Detection rates in all age groups. 

 Overall Age Groups 

p-value  
 

n=353 

40-44 years 

n=34 

45-49 years 

n=114 

50-54 years 

n=205 

 n (%) n (%) n (%) n (%) 

PDR 143(40.51%) 9 (26.47%) 40 (35.09%) 94 (45.85%) 0.0371 

ADR 77 (21.81%) 3 (8.82%) 22 (19.30%) 52 (25.37%) 0.0711 

SDR 24 (6.80%) 0 (0.00%) 8 (7.02%) 16 (7.80%) 0.32 

CRC 5 (1.42%) 0 (0.00%) 2 (1.75%) 3 (1.46%) >0.92 

ACRN 37 (10.48%) 3 (8.82%) 12 (10.53%) 22 (10.73%) >0.92 

1Pearson's Chi-squared test; 2Fisher's exact test; ADR, adenoma detection rate; PDR, polyp detection rate; SDR, 

sessile serrated lesions detection rate; ACRN, advanced colorectal neoplasia and CRC, colorectal cancer. 

The group 50-54 was found to have an increased ADR compared with group 40-44 (OR 0.285; 

95% CI, 0.083, 0.974; p-value=0.045) whereas the group 45-49 bared no statistically significant 

difference in terms of ADR in comparison to group 50-54 (OR 0.704; 95% CI, 0.400, 1.236; p-value= 

0.2) (Table 2). 

Table 2. Odds Ratios ADR between age groups. 

Gender Age Group OR1 SE1 95% CI1 p-value 

Overall 
40-44 vs 50-54 0.285 0.625 0.083,0.974 0.045 

45-49 vs 50-54 0.704 0.287 0.400, 1.236 0.2 

Males 
40-44 vs 50-54 0.086 1.04 0.011, 0.668 0.019 

45-49 vs 50-54 0.378 0.461 0.153, 0.937 0.035 

Females 
40-44 vs 50-54 1.230 0.830 0.2414, 6.263 0.803 

45-49 vs 50-54 1.456 0.404 0.660, 3.212 0.352 

1OR, Odds Ratio; SE, Standard Error; CI, Confidence Interval. 

As far as gender is concerned, male individuals in group 50-54 had increased ADR compared 

with both group 40-44 (OR 0.086; 95% CI, 0.011, 0.668; p-value=0.019) and group 45-49 (OR 0.378; 95% 

CI, 0.153, 0.937; p-value=0.035) (34.58% vs. 16.67% vs. 4.35% ADR in males of age groups 50-54, 45-49 

and 40-44 respectively (Tables 2 and 3). 

Table 3. ADR and PDR in age groups (Males). 

 Overall Age Groups 

  40-44 years 45-49 years 50-54 years 

p-value1  n=172 n=23 n=42 n=107 

 n (%) n (%) n (%) n (%) 

PDR 83 (48.26%) 6 (26.09%) 15 (35.71%) 62 (57.94%) 0.004 

ADR 45 (26.16%) 1 (4.35%) 7 (16.67%) 37 (34.58%) 0.003 

Pearson’s Chi-squared test; PDR, polyp detection rate; ADR, adenoma detection rate. 

No statistically significant difference was observed in all age groups for female patients (Table 

4). 
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Table 4. ADR and PDR in age groups (Females). 

 Overall Age Groups 

  40-44 years 45-49 years 50-54 years 

p-value1  n=181 n=11 n=72 n=98 

 n (%) n (%) n (%) n (%) 

PDR 60 (33.15%) 3 (27.27%) 25 (34.72%) 32 (32.65%) >0.9 

ADR 32 (17.68%) 2 (18.18%) 15 (20.83%) 15 (15.31%) 0.7 

1Fisher’s exact test; PDR, polyp detection rate; ADR, adenoma detection rate. 

In terms of ACRN, the rates estimated for the age groups 40-44, 45-49, and 50-54 were 8.82%, 

10.53%, and 10.73% respectively (Table 1). No statistically significant difference was found when 

comparing the rates of ACRN in the age groups (p-value > 0.9) (Table 1). 

As for PDR, rates of 26.47%, 35.09%, and 45.85% were estimated in the age groups 40-44, 45-49, 

and 50-54 respectively and as a result, a statistically significant difference between them was found 

(p-value= 0.037) (Table 1). Individuals in the age group 50-54 bared an increased PDR in comparison 

with age group 40-44 (OR 0.425; 95% CI, 0.189, 0.958; p-value=0.038) (Table 5) while, when compared 

with age group 45-49, no statistically significant difference in PDR was found (OR 0.638; 95% CI, 

0.397, 1.026; p-value=0.063) (Table 5). Taking gender into consideration, males 50-54 had increased 

PDR compared with males 40-44 (OR 0.256; 95% CI, 0.093, 0.704; p-value=0.008) and males 45-49 (OR 

0.403; 95% CI, 0.192, 0.846; p-value=0.016) (57.94% vs. 35.71% vs. 26.09% PDR in males of age groups 

50-54, 45-49 and 40-44 respectively)(Tables 3 and 5). 

No statistically significant difference was found in all age groups for women (40-44 vs 50-54 and 

45-49 vs 50-54 with p-value 0.718 and 0.778 respectively) (Table 4)(Table 5). 

Table 5. Odds Ratios PDR between age groups. 

Gender Age Group OR1 SE1 95% CI1 p-value 

Overall 
40-44 vs 50-54 0.425 0.413 0.189, 0.958 0.038 

45-49 vs 50-54 0.638 0.241 0.397, 1.026 0.063 

Males 
40-44 vs 50-54 0.256 0.514 0.093, 0.704 0.008 

45-49 vs 50-54 0.403 0.377 0.192, 0.846 0.016 

Females 
40-44 vs 50-54 0.773 0.710 0.192, 3.113 0.718 

45-49 vs 50-54 1.097 0.328 0.577, 2.087 0.778 

1OR,Odds Ratio; SE, Standard Error; CI,Confidence Interval; PDR, Polyp detection rate. 

Regarding SDR, no sessile serrated lesion was found in the group 40-44 years old. The SDR 

estimated in age groups 45-49 and 50-54 were 7.02% and 7.80% respectively and no statistically 

significant difference was observed between the two age groups (p-value= 0.3) (Table 1). With regards 

to CRC, no cancer was detected in the age group 40-44, whereas no statistically significant difference 

was found between age groups 45-49 and 50-54 years old (p-value >0.9) (Table 1). 

3. Discussion 

Colonoscopy with polypectomy [8,34], is the gold standard modality for CRC prevention. The 

optimal age to commence CRC screening seems to be in the spotlight of several studies, in recent 

years, affecting the latest statements of gastroenterology societies, especially in the USA [8,17]. 

However, European societies are yet to decide how to address this matter. 
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In the present study, we attempted to estimate and compare ADR, ACRN, PDR, SDR, and CRC 

rates between age groups 40-44, 45-49 and 50-54 in a sample of European Greek population. 

Overall ADR and overall PDR bared a statistically significant difference between age groups 40-

44 vs. 50-54, whereas no statistically significant difference was observed between the age groups 45-

49 and 50-54. Gender affected the detection rates with males of group 50-54 found to have increased 

rates of polyp and adenoma detection compared with males of age groups 40-44 and 45-49, whereas 

female individuals bared no statistically significant difference in polyp and adenoma detection 

between the age groups. Of note, ADR and PDR in females were increased in age group 45-49 

compared with the age group 50-54, although this was not statistically significant. 

We also calculated SDR and CRC detection rates for our groups with no statistically significant 

differences being noted between age groups 45-49 and 50-54 years old. 

ACRN in different age groups was also an endpoint of our study. We especially focused on these 

polyps as their presence could lead to different screening intervals [27]. Thus, in terms of ACRN, the 

percentages were estimated and found statistically comparable. 

Our study outcomes add up to the results of other recent studies investigating neoplasia 

detection rates in individuals younger than 50 years old [35]. In a study by Ladbaum et al. (2022) [35] 

ADR as well as detection rate for advanced adenoma, were comparable between the age groups 45-

49 (34.3% and 6.3% respectively) and 50-54 (38.2% and 5.8% respectively) which was also the case in 

our study. Another study by Trivedi et al. (2022) [32] addressing this matter, detected percentages of 

neoplasia in age groups 45-49 and 50-54 consistent with these in our study (32% vs. 35.09% neoplasia 

in our study in the age group 45-49 and 37.72% vs 45.85% neoplasia in our study in the age group 50-

54). The percentages of ACRN as a sum of advanced premalignant lesions (APL) and CRC [32] were 

also similar (7.5% APL+0.58% CRC vs. 10.53% ACRN in our study in the age group 45-49 and 9.48% 

APL+0.32% CRC vs. 10.73% ACRN in our study in the age group 50-54). 

Concerning Greek population two studies from the same team have been published so far [36,37]. 

In both studies, the rate of adenomas (10.6% and 10.4%), advanced adenomas (AA) (8.5% and 4.5%), 

and CRC (2.1% and 1.5%) were estimated in average-risk individuals aged 30-49 years old [36,37]. 

Even though in both these studies, the study groups were different than those of our study (30-49 age 

groups vs. 45-49 age group), higher rates of adenoma (19.30%) and ACRN (10.53%) were found in 

our study with similar rates of CRC. 

An important outcome of our study is also the relatively higher rates of ACRN observed, 

especially in the age group 45-49 years old, in comparison with other recent studies. While in our 

study the rate of ACRN in the age group 45-49 is 10.53%, other studies estimated this rate at 3.6% 

[12], 3.7% [16], 6.3% [35] and 7.5%+0.58% [32]. A possible explanation is the difference in the definition 

of ACRN between the aforementioned studies and the inclusion or not of CRC and advanced SSL in 

it. 

Moreover, we also estimated a high rate of sessile serrated polyps in both age groups 45-49 and 

50-54 (7.02% and 7.80% respectively). Those rates are in close proximity but somewhat higher than 

the ones estimated by Butterly et al. (2021) (5.9% and 6.1% in the age groups 45-49 and 50-54 

respectively) [16] and also higher than the ones presented by Desai et al. (2021) (SDR: 2%) [33]. The 

heterogeneity in SSL definition could be a possible explanation of the aforementioned observed 

differences. 

This study presents various strengths, including the fact that it is daily-practice oriented, that 

strictly defined average-risk groups were formed and compared in the study and that the 

colonoscopies were performed by multiple experienced endoscopists. To our knowledge, this is one 

of the few European studies in general that attempted to estimate ADR, PDR, SDR, ACRN, and CRC 

rates in narrowly defined age groups under 50 (40-44 and 45-49) and to compare them with relevant 

data of individuals over the age of 50 years (50-54), who are already candidates for screening for CRC. 

Thus, our results add to the ongoing discussion about the most appropriate age to commence 

screening colonoscopy in the European population. 
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Among the limitations of our study were that it was a single center with a relatively small study 

population under 50 years old willing to undertake colonoscopy and simultaneously fulfilling our 

inclusion criteria. The fact that CRC screening program in Greece is opportunistic may have resulted 

in a study population mainly comprised of self-referred Greek individuals that could be 

characterized by an increased healthcare seeking behavior (HSB). This probable selection bias due to 

the absence of an established CRC screening program, has led to age groups with numerically 

unequal populations and unbalanced in terms of gender. Consequently, this may have brought about 

the gender-related alterations observed in the comparisons of detection rates (ADR and PDR) 

between the age groups. 

4. Materials and Methods 

4.1. Study Design 

This is an observational study of individuals between 40- and 54-years old, who underwent 

colonoscopy in a single tertiary center [Department of Gastroenterology of the 417 Army Equity Fund 

Hospital (NIMTS)], between November 2023 and November 2024. 

4.2. Participants 

Patients aged 40-54 years, with average risk for CRC, who underwent colonoscopy investigation 

were included in the study. Patients with average risk for CRC were defined as those without 

inflammatory bowel disease (IBD), polyposis syndromes, and family history of CRC [19]. Other 

exclusion criteria were a history of colorectal surgery, clinical symptoms [12] highly associated with 

CRC and anemia or gastrointestinal (GI) bleeding [17]. 

According to age, patients were stratified into three groups, a 40-44 years-old group, a 45–49-

years-old group and a 50-54 years-old group. Groups 40-44 and 45-49 were the study groups, while 

group 50-54 which already has an established indication for CRC screening was used as the control 

group. 

Reasons to withdraw patients from the study inability to intubate caecum, inadequate bowel 

preparation (Boston Bowel Preparation Scale (BBPS) <6 or/and any colon segment with BBPS<2), and 

a new diagnosis of polyposis syndrome or IBD. 

This study was performed in line with the principles of the Declaration of Helsinki. Approval 

was granted by the Scientific Review Committee of Army Share Fund Hospital. 

4.3. Colonoscopy Procedure 

Colonoscopies were performed by 4 experienced (>5000 colonoscopies) endoscopists using high-

resolution colonoscopes. Participants received a split-dose polyethylene glycol (PEG) preparation 

regimen when the colonoscopy was scheduled for the morning, or a PEG-based preparation on the 

same day when an afternoon colonoscopy was planned, in agreement with the latest ESGE 

recommendations on pre-endoscopy bowel preparation [20]. During the procedure minimal to 

moderate sedation was administered, using a combination of midazolam and fentanyl while hyoscine 

butyl bromide was also used as required [21,22]. Examination of the right colon with a second 

forward view (SFV) was a prerequisite for all the participants [23]. Quality indicators for colonoscopy 

were monitored. The BBPS [24] was used to assess the quality of bowel preparation. Adequate 

preparation was defined as a total score ≥6 and with no colon segment characterized by a score of 

less than 2 [25]. Cecal intubation rate [24] and withdrawal time of the colonoscope were also 

documented. 

Throughout the procedure, the presence and number of neoplasias were documented. Paris 

classification [26] was used to describe the morphology of the lesions found during colonoscopy. The 

size of polyps was estimated against an open biopsy forcep [27] (7mm) or a snare [27]. Accordingly, 

polyps were classified in terms of size into 3 groups: diminutive polyps, small ones, and 
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intermediate/large ones with sizes ≤ 5 mm, 6-9 mm, and ≥ 10 mm respectively. [28,29] Narrow 

Band Imaging (NBI) was used for optical diagnosis. 

Polyps were removed using the recommended polypectomy techniques [28,29]. Sessile or flat 

polyps up to 9 mm were resected with the cold snare technique while sessile/flat polyps ≥10mm as 

well as pedunculated polyps were resected using hot snare polypectomy techniques. Biopsy forceps 

(cold) were only used for diminutive polyps up to 3mm when the application of a snare was 

technically not feasible. [28] All polyps retrieved were sent for histopathological evaluation. Thus, 

resected lesions were classified histologically as hyperplastic [30], sessile serrated lesions (SSL) [30] 

with or without dysplasia, adenomas with low-grade dysplasia (LGD) [31], adenomas with high-

grade dysplasia (HGD) [31], CRC, or non-conclusive when none of the criteria for the aforementioned 

categories were met, as in the case of inflammatory pseudopolyps, normal colonic mucosa, 

unretrievable resected polyps, etc. 

4.4. Outcomes 

The primary outcomes of the study were the adenoma detection rate (ADR) and the rate of 

advanced colorectal neoplasia (ACRN) as defined by Trivedi et al. (2022) (adenoma with size ≥10 

mm, adenomas baring HGD, villous adenomas, SSL with size ≥10 mm, or SSLs with any size baring 

dysplasia, traditional serrated adenomas (TCA and CRC) [32]. The ADR and ACRN were estimated 

in each group and compared for any probable statistically significant difference between them. 

Secondary outcomes were the polyp detection rate (PDR), the SSL detection rate (SDR) [33], and 

the CRC rate in the aforementioned age groups [24]. 

4.5. Statistical Analysis 

The statistical analysis was performed using R package at version 4.3.1. All statistical tests were 

two-sided at 0.05 significance level. 

Descriptive statistical analysis was performed to provide an overview of all variables of interest 

overall and by age group. Continuous variables were summarized using descriptive statistical 

measures (mean, median, standard deviation, minimum and maximum), while for categorical 

variables the number and percentage of subjects in each category were provided. The association 

between age groups in detection rates (ADR, PDR, SDR, CRC, ACRN) was assessed using Pearson’s 

Chi-squared test or Fisher’s exact test as appropriate. Subgroup analysis based on gender was also 

performed for the ADR and PDR. 

Logistic regression models were applied with dependent variable the ADR and PDR using as 

independent variable the age group in order to estimate the ADR or PDR difference between age 

groups. Additional logistic regression models were applied using as dependent variables the ADR 

or PDR including the interaction of age group and gender in order to estimate the ADR or PDR 

difference between age groups by gender. Results were expressed as Odds Ratios followed by 

corresponding 95% Confidence Intervals. 

5. Conclusions 

In conclusion, no statistically significant difference was demonstrated in our study between the 

age group 45-49 and 50-54 years old in terms of overall ADR, PDR, SDR, ACRN, and CRC detection 

rate. Consequently, it seems that, the age group 45-49 could also be considered for screening 

colonoscopy for CRC. This conclusion is in accordance with the findings of studies in other countries 

as well as with the recommendations of USMSTF. To further support our findings, studies with larger 

population samples are needed, which will investigate not only the incidence of CRC but also the 

cost-effectiveness and safety of this approach. 
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