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Abstract 
Purpose: The present study aimed to evaluate the knowledge and awareness level concerning 

colorectal cancer epidemiology, risk factors, symptoms, and prevention among young people in Po-

land. 

Methods: The knowledge was examined with an anonymous survey between February and March 

2021. The data were collected anonymously, and the participation was voluntary. Statistical analysis 

was performed, and differences were considered significant if the p-value obtained was smaller than 

the assumed level of significance p ≤0.05.

Results: Respondents were mostly female, living in a city with a population of over 500,000. The re-

sults confirmed that education, family/friends’ history of CRC, and a place of residence differentiate 

knowledge and awareness about CRC. 

Conclusion: The study acquired information that might guide educators about knowledge deficits 

among young people in Poland. The survey results revealed a significant knowledge gap between 

rural and urban inhabitants as well as between medical and non-medical groups. 
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Introduction
Colorectal cancer (CRC) is one of the most predominant ma-

lignancies among the adult population. In Poland, this type of 

cancer ranks third in cancer incidence in the male population 

(following lung and prostate cancer) and second among females 

(following breast cancer). CRC is most common among patients 

over 60 and is associated with sporadic mutations [1]. The diag-

nosis among people under 50 is relatively rare; however, various 

studies and data from the Institute of Health Metrics and Eval-

uation indicate a  growing incidence in this population (fig. 1) 

[2, 3]. It creates not only a diagnostic problem but a therapeutic 

one as well. It is believed that early-onset CRC may be correlated, 

among other things, with an unhealthy lifestyle, leading to the 

same level of risk in young as in older people [4, 5]. Risk factors 

associated with this malignancy encompass incorrect diet, lack 

of physical activity, obesity, bowel inflammation, or polyps [6–9]. 

Behaviour changes could significantly affect the CRC incident 

rate. Changes in lifestyle at a young age influence health in the 

future; thus, awareness about CRC should be broadened as soon 

as possible [10]. 

Figure 1. Incidence of colorectal cancer in the age group 15–39, based 
on Institute of Health Metrics and Evaluation data.

compasses colonoscopy; nevertheless, people in the risk group 

submit to testing unwillingly [14, 15]. Moreover, screening cov-

erage in Poland, especially concerning CRC, decreased further 

during the COVID-19 pandemic [16]. The upward trend in the 

number of CRC deaths is expected to continue until the 2030s. It 

highlights the need for increased efforts to optimise educational 

and screening programmes [17]. 

Aim 
The study aimed to evaluate the knowledge of and general CRC 

awareness: its epidemiology, risk factors, symptoms, and preven-

tion among young people in Poland. 

Materials and methods 
The knowledge was examined with an anonymous survey 

shared on social media in February and March 2021. The data 

were collected anonymously, and the participation was volun-

tary. Informed consent was obtained from all participants for 

participation in the study. The survey was carried out following 

relevant guidelines and regulations. According to the Polish law 

for research and local ethics committee recommendation, ethi-

cal approval for retrospective survey research and non-invasive 

studies conducted on routinely collected anonymous data is 

not required. Research as part of the teaching process as part of 

the assessment of the learning outcomes does not have to be 

consulted by the Committee Bioethical, regardless of the meth-

odology used, as long as they do not have signs of a  medical 

experiment following the Act on the Professions of Physician 

and Physician Dentist art. 21. The study was acknowledged by 

the Bioethics Committee of the Medical University of Warsaw 

(AKBE/145/2022). The authors drafted the original questionnaire 

through a literature review and revised it by a panel of clinicians. 

The part assessing the participants’ knowledge of CRC consist-

ed of twenty closed questions. Eighteen questions were single 

choice, and two, about symptoms and risk factors, were multiple 

choice (tab. 1). The maximum score to achieve was 16 points. In 

single-choice questions, participants were given one point for 

every correct answer. In questions with multiple correct answers, 

one point was given only when all correct answers were chosen. 

When the part was chosen correctly – for example, 4 correct out 

of 6, the person was given 2/3 (0.67) of a point. Subsequently, the 

results were converted to the percentage scale – the participants 

could gain from 0 to 100%. The questionnaire also encompassed 

demographic information, including sex, age, educational level, 

medical education (medicine, dental medicine, pharmacy, health 

sciences, nursing), residence, and family or friends’  history of CRC.

The World Health Organization (WHO) estimated that 40% of 

cancers could be avoided by prevention, and 40% could be cured 

assuming early detection [11]. Most cases of CRC develop from 

non-malignant precursor lesions called adenomas over a  long 

time, which provides an opportunity for prevention with screen-

ing programmes. Identifying premalignant lesions and detecting 

asymptomatic early-stage malignancies decrease incidence and 

mortality [12, 13]. In Poland, the CRC screening programme en-
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Statistical analysis 

Descriptive statistics helped summarise the descriptive informa-

tion about the respondents and their responses to questions re-

garding their awareness and knowledge of CRC and the screen-

ing programmes. The Kolmogorov–Smirnov test [18] detected if 

variables followed a given distribution in a population. All cate-

gorical and continuous variables were compared by chi-square 

heterogeneity tests and Student’s t-tests of independence. The 

effect size was measured with Cohen’s d [19]. Moreover, a one-

way analysis of variance with F distribution was performed in 

some comparisons. Subsequently, statistical analysis encom-

passed post-hoc tests. Differences were considered statistically 

significant if the p-value obtained was smaller than the assumed 

level of significance p <0.05. The Statistical Package for Social  

Science (SPSS) version 25.0 was used for the analysis [20]. 

Results

Demography 
Respondents (n=1546) were mainly female (81.4%) and living in 

a city with a population of over 500 thousand (36.8%). The mean 

age of the participants was 23.1 (standard deviation [SD]: 3.71, 

range: 18–35) years. 53.8% of interviewees had medical educa-

tion, including the following faculties: medicine, dentistry, die-

tetics, obstetrics, medical analysis, public health, pharmacy, nurs-

ing, and electro-radiology. 29.9% of respondents claimed to have 

a friend or family member who had CRC. Detailed characteristics 

of the participants are presented in table 2. 

The general level of knowledge 

The survey questions presented a diversified difficulty level. The 

easiest questions were associated with the mortality rate of CRC 

and Polish prevention programmes (84.5% correct answers). The 

most challenging question concerned epidemiological issues – 

CRC incidence among women in Poland (only 18.6% correct an-

swers) and the most common age of morbidity (22.4% correct 

answers). Responses to the two multiple-choice questions are 

presented in figures 2 and 3 (fig. 2, 3).

Only two respondents gained a  maximum score of 16 points. 

The lowest score was achieved by one respondent and reached 

1.63 points (10.19% of correct answers). The mean score equalled 

9 points (56.3%). The average single-choice question score was 

Table 1. Survey questions with correct answers.

Question  Correct answer

1 Who suffers from colorectal cancer (CRC) more often? Men 
2 In what age group is the disease most common? Over sixty 
3 Please evaluate the incidence of CRC in male population in Poland Third place after lung cancer and prostate cancer 
4 Please evaluate the incidence of CRC in female population in Poland Second place after breast cancer 
5 Do you think that CRC is characterised by a high mortality rate? Yes
6 Do you think that the mortality rate in a country is associated with a prevention program? Yes
7 How many new cases of CRC are identified in Poland annually? 15–20 thousand 
8 How many people die of CRC in Poland annually? 10–15 thousand 
9 What is the overall survival rate within 5-years for CRC? 29–49% 
10 Is there a screening programme for CRC in Poland? Yes
11 Are there screening programmes for other cancers in Poland? Yes
12 Is this possible that CRC might develop without causing any symptoms? Yes
13 Please choose symptoms associated with CRC (multiple choice) Iron deficiency anaemia

Abdominal pain
Changed rhythm of bowel movement
Weight loss
General weakness
Blood in stool

14 Please choose CRC risk factors (multiple choice) Obesity
Smoking
Lack of physical activity
Alcohol abuse
Genetic factors
Polyps

15 In which part of the large intestine is the cancer the most commonly located? Colon 
16 Where are distant metastases most common? Liver
17 What are the possible treatment options for CRC? All (chemotherapy, radiotherapy, surgery)
18 Do you know what it is the “per rectum” examination? Yes
19 Have you heard about CRC in the media? Yes
20 Have you heard about prevention actions associated with CRC? Yes
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swers on the age of morbidity (p=0.006), while women on Pol-

ish screening programmes for other cancers (p=0.001) and CRC 

treatment (p=0.008). The effect size of the correlation mentioned 

above was low. In multiple-choice questions, women obtained 

correct CRC symptoms more often, with a  very low size effect 

(p=0.029, Cohen’s d=0.15). For other questions, the analysis 

proved no statistically significant differences. Generally, no sig-

nificant gender-dependent differences were obtained in CRC 

knowledge described by achieved points.
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Table 2. Descriptive characteristics of the participants.

Studied group (n=1546) Women (n=1258) Men (n=288)
Variable n (%)
Residence
 Village
 Small city (<10k)
 Medium city (10k–100k)
 City (100k–500k)
 Big city (>500k)

350 (22.64%)
75 (4.86%)
252 (16.30%)
300 (19.40%)
569 (36.80%)

296 (23.53%)
60 (4.77%)
201 (15.98%)
243 (19.32%)
458 (36.40%)

54 (18.75%)
15 (5.21%)
51 (17.71%)
57 (19.80%)
111 (38.53%)

Education
 Vocational education
 Primary education 
 Secondary education
 Higher education
 Still studying 

3 (0.19%)
62 (4.01%)
72 (4.66%)
405 (26.20%)
1004 (64.94%)

3 (0.24%)
53 (4.21%)
57 (4.53%)
334 (26.55%)
811 (64.47%)

0 (0.00%)
9 (3.13%)
15 (5.21%)
71 (24.65%)
193 (67.01%)

Education
 Medical
 Non-medical

832 (53.82%)
714 (46.18%)

691 (54.93%)
567 (45.07%)

141 (48.96%)
147 (51.04%)

Family/friends history of CRC
 Yes
 No

462 (29.88%)
1084 (70.12%)

397 (31.56%)
861 (68.44%)

65 (22.57%)
223 (77.43%)

8.71 points (SD 2.63). In both multiple-choice questions, partici-

pants predominantly chose all 6 correct answers (mean 4.38, SD 

1.43, and mean 4.21, SD 1.54, respectively).

Gender and level of knowledge 

Three statistically significant differences were obtained in sin-

gle-choice questions. Men more frequently chose correct an-

Figure 2. Distribution of correctly chosen CRC symptoms. Figure 3. Distribution of correctly chosen CRC risk factors.
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Residence and level of knowledge 

One-way analysis of variance revealed that the place of residence 

differentiates knowledge about CRC (F=6.91, p <0.001). Post-hoc 

tests confirmed that village inhabitants scored fewer points in 

comparison to the inhabitants of a city (p <0.001) and a big city 

(p=0.001). Moreover, inhabitants of medium-sized cities received 

fewer points than big-city occupants (p=0.011). Analysis of par-

ticular questions proved that village inhabitants chose fewer risk 

factors and CRC symptoms than a  city (p=0.012, p=0.016, re-

spectively) and big-city occupants (p <0.001). The definitions of 

a small, medium, city, and big city are described in table 2. 

Friends/family history and level of knowledge

Respondents with a  CRC-diagnosed person in their social sur-

roundings had a  higher level of knowledge on the subject 

(95%CI: 1.89–5.39, p <0.001). However, the effect size was low 

(Cohen’s d=0.23). Having analysed the correct answers to the 

single and multiple-choice questions, we noticed that this group 

achieved better outcomes with a low effect size (tab. 3).

Medical education and level of knowledge 

The most significant difference was noticed when comparing 

medical and non-medical participants. The general knowledge, 

as described by points gathered, was higher in medical than 

in non-medical interviewees (95%CI: 2.58–3.01, p <0.001) with 

a high effect size (Cohen’s d=1.28). Medical respondents scored 

more points in single-choice and multiple-choice questions and 

chose the correct answer in 10 out of 14 single-choice questions 

more often than the other group. Both results are statistically sig-

nificant (tab. 4). 

Discussion 
The prevalence of CRC among people under 40 has increased 

rapidly over the previous two decades [2, 3]. CRC incidence at 

an early age may be correlated with modern dietary factors and 

epidemic obesity [8, 21]. Emphasis on medical education is inte-

gral to the strategy to lower CRC incidence. Therefore, we should 

intensify the effort to raise awareness of CRC symptoms, risk 

factors, and screening programmes among young people. Nu-

merous studies worldwide confirm that young people’s knowl-

edge about CRC is inadequate [22–25]. Hussain et al. (2021) [23] 

assessed Pakistan’s university students’ overall knowledge and 

attitude as quite good; however, their practices regarding CRC 

were deficient. Studies conducted among university students 

in the Caribbean Territory suggested that predictors for poor 

knowledge of CRC are frequent or excessive alcohol consump-

tion, low physical activity, and male gender. They linked poor 

overall understanding with a small number of awareness-raising 

programmes and educational materials available for the stu-

dents at the tertiary education level in the Caribbean [22]. Our 

study is not the first to underline the inadequate level of knowl-

edge in Polish society. The analysis conducted by Rucinska et 

al. (2021) [10] in Polish high schools revealed that students did 

not associate cancer development with an unhealthy lifestyle, 

nor were they familiar with cancer risk factors. Various studies 

suggest that social media campaigns may change the attitude 

towards cancer screening and early diagnosis [26–28]; neverthe-

less, current trends focus less on CRC. This subject is discussed 

less frequently than malignancies such as breast cancer, pros-

tate cancer, testicular cancer, or cervical cancer [26]. Noar et al. 

revealed the significant role of public figures in raising society’s 

Table 3. Differences in the number of correct answers between group with family/friend history of CRC and group without family/friend history of CRC.

Family/friend history 
of CRC (n = 462)

Without family/friend 
history of CRC (n = 1084)

95%CI

M SD M SD p LL UL Cohen’s d
Number of correct answers to the closed questions 9.11 2.63 8.54 2.62 <0.001 0.29 0.86 0.22
Number of correctly chosen symptoms 4.57 1.40 4.29 1.44 <0.001 0.12 0.43 0.19
Number of correctly chosen risk factors 4.37 1.50 4.15 1.55 0.008 0.06 0.39 0.15

Abbreviations: n – number of participants in the group; M – mean; 95%Cl – 95% confidence interval; SD – standard deviation; p – statistical significance; LL – lower limit; 
UL – upper limit; Cohen’s d – size effect.

Table 4. Differences in the number of correct answers between medical and non-medical group.

Medical background
(n=832)

Non-medical background
(n=714) 95%CI

M SD M SD p LL UL Cohen’s d
Number of correct answers to the closed questions 9.95 2.27 7.26 2.27 <0.001 2.45 2.91 1.18
Number of correctly chosen symptoms 5.00 1.25 3.65 1.27 <0.001 1.23 1.49 1.08
Number of correctly chosen risk factors 4.87 1.33 3.45 1.41 <0.001 1.27 1.55 1.03

Abbreviations: n – number of participants in the group; M – mean; 95%Cl – 95% confidence interval; SD – standard deviation; p – statistical significance; LL – lower limit; 
UL – upper limit; Cohen’s d – size effect.
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awareness. Famous people can influence society’s stand and 

thus its behavioural patterns [29, 30]; however, medical edu-

cators should fight confusing misinformation spread by some 

individuals [31].

Our study revealed no significant difference in CRC knowledge 

between genders. Female participants scored higher in only 

a  few questions than their male counterparts, similar to a  few 

other studies [25, 32]. However, our results suggest that young 

people are unaware of CRC morbidity in the female population 

– only 18.6% of the respondents chose the correct answer, indi-

cating that CRC is the second most common cancer in women. 

Similar observations were made by Rocke et al., in which only 

half of the respondents believed the development of CRC to be 

equally dangerous in all genders [22]. Some analyses concern-

ing CRC confirmed that women knew more about the subject 

than men [22, 23, 33, 34]. Recent studies suggest that more 

women are diagnosed with right-sided CRC at a more advanced 

stage [35]. It might be partially associated with hormonal sta-

tus. In older women, the lack of oestrogen increases the risk of 

microsatellite instability-high CRC, which more often demon-

strates the right-sided prevalence [36, 37]. In the review by Kim 

et al. (2015) [38], the authors proposed sex- and gender-specific 

strategies for screening, treatment and prevention to reduce the 

morbidity and mortality of CRC in women due to numerous dif-

ferences between genders.

We indicated that people from rural areas have less knowledge 

of CRC than those living in huge cities. Similar results were ob-

tained in several studies in different countries [39–42]. It was 

proven that patients in rural areas suffering from symptomatic 

CRC had longer diagnostic processes and health system inter-

vals than urban patients [43]. The need to travel for a long dis-

tance was correlated with increased odds of stage IV CRC [44]. 

Nevertheless, studies conducted in Iran and China claimed 

significant differences between the urbanisation level and the 

incidence rate of CRC. In this analysis, a  higher incidence rate 

was associated with a higher urbanisation level [45, 46]. The au-

thors linked these differences with urban lifestyle (low physical 

activity, processed food) and obesity. Nevertheless, despite the 

lower reported incidence ratio in rural areas, disparities in access 

to information, screening, and prevention techniques should be 

reduced. 

Our study confirmed the correlation between knowing people 

diagnosed with CRC and higher awareness in this population. 

Experiencing relative suffering from CRC resulted in greater 

knowledge of symptoms and risk factors. This group of respond-

ents chose the answer describing the possibility of a symptom-

less course of CRC significantly more frequently. The systemic 

review conducted in 2016 by Honein-AbouHaidar et al. [14] re-

vealed that people who experienced CRC tend to spread knowl-

edge about the disease and motivate others to be screened. Per-

sonal contact with someone diagnosed with CRC contributes to 

a better understanding of the problem. However, it seems that 

symptoms presented by CRC are embarrassing for individuals; 

thus, they try to avoid this subject.

Medical participants tend to be more knowledgeable about 

CRC risk factors and symptoms. In our study, 91.2% of medical 

respondents perceived CRC screening programmes as an essen-

tial and meaningful part of preventing cancer-related deaths. 

This attitude is significantly different in the non-medical group. 

Therefore, we might conclude that the attitude towards screen-

ing programmes is associated with knowledge and awareness. 

As shown in table 5, the knowledge gap between medical and 

non-medical is significant; however, some aspects, such as epi-

demiology or a personalised approach to the patients, could be 

improved. Researchers from other countries presented similar 

conclusions [24, 32, 33, 47, 48]. On the other hand, various stud-

ies from the Middle East underline limited knowledge and poor 

attitudes towards CRC screening among medical students [11, 

49, 50]. 

The uniform curriculum in academic oncology was introduced 

in 2010 in Polish universities; nevertheless, oncological educa-

tion at Polish medical universities is evaluated as fragmented 

and poorly coordinated [51]. Modern educators agree that the 

information and attitudes acquired in medical schools are crit-

ical to future practice habits. The US introduced an enhanced 

cancer education curriculum for medical students in the 1990s. 

Two independent reports have proven that students devel-

oped long-lasting cancer prevention and detection strategies 

in college. Moreover, the reports showed positive effects of an 

enhanced cancer prevention curriculum on medical students’ 

knowledge, counselling, and screening skills [52, 53].

Clinical practice is the most influential in acquiring confidence 

in primary cancer prevention and detection techniques. Clinical 

students (fourth-, fifth-and sixth-year students) achieve better 

results in tests concerning oncological awareness [33]. In the ex-

periment conducted by Hauer et al. (2008), students with more 

experience performed better in history taking, physical exami-

nation, and counselling during interaction with the simulated, 

standardised patient with CRC diagnosis [24]. Therefore, devel-

oping curricula that include more diverse clinical experiences 
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Table 5. Differences in the number and percentage of correct answers to the single-choice questions between medical and non-medical groups.

Question Medical background Non-medical background p-value
Correct answers

Who suffers from colorectal cancer (CRC) more often? N 742 558 p <0.001
% 89.20% 78.20%

In what age group is the disease most common? N 249 97 p <0.001
% 29.90% 13.60%

Please evaluate the incidence of CRC in male population in Poland N 555 364 p <0.001
% 66.70% 51.00%

Please evaluate the incidence of CRC in female population in Poland N 159 129 p=0.599
% 19.10% 18.10%

Do you think that CRC is characterised by a high mortality rate? N 666 553 p=0.213
% 80.00% 77.50%

Do you think that the mortality rate in a country is associated with 
a prevention program?

N 759 547 p <0.001
% 91.20% 76.60%

How many new cases of CRC are identified in Poland annually? N 407 282 p <0.001
% 48.90% 39.50%

How many people die of CRC in Poland annually? N 228 165 p=0.053
% 27.40% 23.10%

What is the overall survival rate within 5-years for CRC? N 383 289 p=0.028
% 46.00% 40.50%

Is there a screening programme for CRC in Poland? N 457 77 p <0.001
% 54.90% 10.80%

Are there screening programmes for other cancers in Poland? N 754 461 p <0.001
% 90.60% 64.60%

Do you think that CRC might be characterised by an asymptomatic course? N 657 368 p <0.001
% 79.00% 51.50%

In which part of the large intestine is the cancer the most commonly 
located?

N 282 128 p <0.001
% 33.90% 17.90%

Where are distant metastases most common? N 514 430 p=0.532
% 61.80% 60.20%

What are the possible treatment options for CRC? N 695 432 p <0.001
% 83.50% 60.50%

Do you know what it is the „per rectum” examination? N 768 307 p <0.001
% 92,30% 43,00%

than those found locally may become necessary. US studies 

suggest creating a  simulation-based clinical setting with a  di-

verse patient population reflecting various healthcare needs 

[32]. Another approach assumes learning by watching clinicians 

discuss their attitudes to screening and communicating with 

patients. In 2020, a 90-minute session for second-year medical 

students was conducted. Promoters provided a short lecture on 

colon cancer screening, and subsequently, a panel of practising 

gastroenterologists and a primary care physician discussed their 

approaches to 6 hypothetical cases [54]. As a  result, students 

gained clinical knowledge and communication skills. 

Study limitations encompass the basis of cross-sectional data; 

thus, causal inferences cannot be established. The survey tool 

was not a  standardised questionnaire. Voluntary participation 

in the survey could result in respondents with biases selecting 

themselves into the sample. Due to the voluntary nature of the 

study, the compared groups were unequal. The percentage of 

medical respondents is higher than average; therefore, the poor 

knowledge level for CRC may be higher for the entirety of the 

population.

Conclusions
The present study, conducted among young Polish society (age 

range: 18–25), acquired information that might aid educators 

in providing proper knowledge on CRC to young Polish society 

to minimise their educational deficit. The survey revealed a sig-

nificant knowledge gap between rural and urban inhabitants 

as well as medical and non-medical groups. There is a need to 

improve CRC awareness and healthy lifestyle campaigns among 

young adults. 
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