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ORIGINAL PAPERS

COLORECTAL CANCER SCREENING IN TUZLA CANTON: PROJECT 
AND STRATEGY FOR PATIENTS WITH AVERAGE CANCER RISK

Zlatan Mehmedović1, Fuad Pašić1

ABSTRACT

Background: Screening for colorectal cancer (CRC) can identify premalignant lesions 
and detect asymptomatic malignant tumors at an early stage that have a better chance 
of healing, but also longer-term better treatment outcomes. Screening has been shown 
to reduce mortality from CRC. The aim of this paper is comprehensive education of 
health care professionals in the Tuzla Canton about this disease, adoption of new 
guidelines and simpler route from diagnosis to surgical treatment, which ultimately 
leads to reduced mortality and better outcomes in treatment. 
Material and methods: The project included family medicine specialists, surgeons 
and gastroenterologists, 100 of them. The education project was led by two surgeons, 
who implemented the guidelines of the American College of Gastroenterology (ACG) 
2021, when it comes to screening CRC. 
Results:  None of the participants offered all correct answers in tests, prior to the train-
ing, in both groups of doctors. For a post-educational test, data suggest that there has 
been a noticeable improvement in the results. In a group of doctors with over 10 years of 
service, 71 (98.61%) answered correctly all the questions offered and only 1 (1.39%) be-
tween 5 and 9 correct answers. For a group of doctors with less than 10 years of service, 
26 (92.86%) provided all correct answers and only 2 (7, 14%) between 5 and 9 correct 
answers. 
Conclusion: This project pointed to the necessary education of healthcare profession-
als in this area, who are involved in early detection programmes for CRC, especially 
family medicine specialists, surgeons and gastroenterologists. 

INTRODUCTION

Screening for colorectal cancer (CRC) 
can identify premalignant lesions and 
detect asymptomatic malignant tumors 
at an early stage that are more likely to 
heal. Screening has been shown to reduce 
mortality from CRC [1]. Most colorectal 
cancers (CRC) occur from adenomatous 
colon polyps progressing from small (< 
8 mm) to large (≥ 8 mm) polyps, then to 
dysplasia and cancer. Progression from 
adenoma to cancer is believed to last on 
average about 10 years [2]. 
Screening tests for CRC can improve the 
prognosis of the disease by identifying the 
early stage of CRC that is easier to treat and 
has a lower mortality rate than CRC discov-
ered after the development of symptoms. 
In addition, screening can prevent CRC by 
detecting and removing premalignant pol-
yps before they advance to CRC [1.3, 4,]. In 
the multiple strategies recommended for 
screening according to the main guidelines, 
the number of prevented deaths from CRC 

appears to be relatively similar, although 
the sensitivity and specificity of the differ-
ent polyp and CRC detection tests differ 
[5.6]. The cost of various screening tests 
for CRC vary in a wide range, ranging from 
a few US dollars for a stool test for occult 
bleeding to USD 1000 or more for a colonos-
copy [7]. Although most cases of CRC occur 
at the age of 50, starting a screening at the 
age of 45 balances the benefits of detection 
and prevention. It is the American College 
of Gastroenterology Guidelines (ACG) 2021 
that also recommend starting a screening at 
the age of 45 in all adults at average risk [8]. 
The aim of this paper is to comprehen-
sively educate health care professionals 
in the Tuzla Canton and understand the 
evidence, accept new guidelines, and 
simplify the patient's path to diagnosis, 
which will ultimately lead to a reduction 
in colorectal cancer mortality in the Tuzla 
Canton. Also, the task of this education 
was to check how familiar the doctors are 
with the new guidelines of the American 
College of Gastroenterology.
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MATERIAL AND METHODS

The project included family medicine specialists, 
surgeons and gastroenterologists, 100 of them. The 
education project was led by two surgeons, who im-
plemented the guidelines of the American College of 
Gastroenterology (ACG) 2021, when it comes to screen-
ing colorectal cancer. The education was conducted 
with continuous lectures, practical tests and tests or-
ganized in Tuzla Canton health centers. 
The including criteria were doctors specialist in family 
medicine, surgeons and gastroenterologists. Excluding 
criteria were specialties of other fields, as well as resi-
dents and secondary ones. 
The education was conducted in such a way that the 
doctors were offered tests with correct answers before 
and after educationally designed lectures and knowl-
edge transfer. On each test, it was mandatory to indi-
cate the specialty of the doctor and years of service. 
The test was made up of 10 questions, concerning the 
age of patients with an average risk of colorectal cancer 
that should be covered by the screening programme 
according to the guidelines of the American College of 
Gastroenterology.  Multiple choice questions offered 
four answers marked with letters a, b, c and d, only one 
answer was correct. The results of the pre-and-post lec-
ture test and the effectiveness of education were mea-
sured.

Statistical analysis

In addition to the graphic method, the Hi-squared 
test, contingency tables, were used for analysis. Calcu-
lations and diagrams were made in MS Excel.

RESULTS

Structure by specialty

The project covers 100 doctors from three specialties. 
The data shows an emphasis on the share of family 
medicine specialists (Table 1) (Figure 1).

Table 1.  Number of doctors participating in the proj-
ect by specialty

Specialty
Number 

of specialists
Family medicine specialists 75
Gastroenterologists 5
Surgeons 20
Total 100

Figure 1: Structure by specialty

Age structure

The group had two subgroups: 72 members with over 
10 years of service and 28 members with less than 10 
years of service.

Pre-educational test

None of the participants offered all correct answers in 
tests, in both groups of doctors. In a group of doctors 

with over 10 years of service, 66 (91.67%) had fewer 
than 5 correct answers and only 6 (8.33%) between 5 
and 9 correct answers. In the case of a group of doctors 
with less than 10 years of service 27 (96.43%) doctors 
offered fewer than 5 correct answers and only 1 (3.57%) 
between 5 and 9 correct answers (Figure 2).
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Table 2.   Test results prior to education

Before the education
Number of 
replies > 10 < 10 Of  

everything

All correct
0

(0,00%)
0

(0.00%) 
0

5 to 9 corect
6

(8,33%)
1

(3,57%)
7

Less than 5 
points

66
(91,67%)

27
(96,43%)

93

Total
72

(100,00%)
28 

(100,00%) 100

On Table 2. there is the recapitulation of test results. 
Doctors with more than 10 years of service are marked 
with “> 10” and doctors with less than 10 years of ser-
vice are marked with “< 10”.

Figure 2: Presentation of the results before training.

The Hi-squared test shows that, in general, there is no 
statistically significant difference in the test result be-
tween the two groups of doctors. In both groups there 
is an extremely high percentage with less than 5 points. 
This percentage is higher for doctors with duration of 
service less than 10 years (96.43%) compared to doctors 
with duration of service more than 10 years (91.67%).

Post-educational test

For a post-educational test, data suggest that there has 
been a visual improvement in the results. In a group of 
doctors with over 10 years of service, 71 (98.61%) an-
swered correctly all the questions offered and only 1 
(1.39%) between 5 and 9 correct answers. For a group of 
doctors with less than 10 years of service, 26 (92.86%) 
provided all correct answers and only 2 (7, 14%) be-
tween 5 and 9 correct answers (Table 3).

Table 3. Post-educational test results

After the education
Number of 
replies > 10 < 10 Of  

everything

All correct
71

(98,61%)
26

(92,86%) 
97

5 to 9 corect
1

(1,39%)
2

(7,14%)
3

Less than 5 
points

0
(0,00%)

0
(0,00%)                             0

Total
72

(100,00%)
 28 

(100,00%)                     
100

There is a recapitulation of test results on the chart. 
Doctors with more than 10 years of service are marked 
with “> 10” and doctors with less than 10 years of ser-
vice are marked with “< 10” (Figure 3).

Figure 3: Presentation of the results after education

The Hi-squared test shows that, overall, there is no 
statistically significant difference in the test result be-
tween the two groups of doctors.

DISCUSSION

The first step in screening is to identify the patient's 
level of risk of colorectal cancer (CRC) as the level of 
risk affects recommendations for screening and mon-
itoring. Thus, it is generally established that patients 
are either at average or at increased risk. We estimate 
the risk of CRC for an adult, who is 20 years old or older 
on initial visit, unless the genetic risk is already known 
and documented, in order to identify high-risk pa-
tients who should start screening on CRC at an earlier 
age than on average [9]. We start screening at the age 
of 45 in most adults at average risk, in order to balance 
the benefits of detection and prevention with the bur-
den on the patient and the risk of damage of screening. 
We continue screening on CRC until the age of 75 for 
patients at average risk, as long as their life expectancy 
is 10 years or more. 
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Most guidelines recommend screening at least until 75 
years of age for patients at average risk of CRC. Screen-
ing decisions should be individualized and based 
on joint decision-making for persons aged 76-85. A 
screening until the age of 86 may be reasonable for pa-
tients who have never been to a screening, depending 
on their comorbidities[10]. Colorectal cancer (CRC) is a 
common and fatal disease. In the United States, about 
153,000 new cases of colon cancer are diagnosed annu-
ally [1]. CRC can be diagnosed after the onset of symp-
toms or through screening of asymptomatic individu-
als. In a good part of the population colorectal cancer 
occurs immediately above 35 years of age, and that col-
orectal cancer ranks second in frequency and per per-
centage of mortality from malignancies worldwide [11]. 
The education of medical personnel to timely identify 
risk groups and enable the diagnosis of precancerous 
lesions or colorectal cancer in the early stages of the 
disease is crucial. 
The project included 100 doctors of different special-
ties, dominated by family medicine specialists. One of 
the important reasons is that they make first contact 
with patients. Their education increases the chances 
of early indications of the disease, which implies fewer 
risks of coming to a phase where there are significantly 
fewer possibilities of healing or therapy that enables 
quality of life. The knowledge test was conducted be-
fore the education, in order to gain insight into the 
level of previous knowledge in the field that is the sub-
ject of the education. The fact that there is no case that 
someone gave all the correct answers points to a low 
level of knowledge in the given domain which implies a 
strong need for education of this type. This percentage 
is higher for doctors with a duration of service less than 
10 years (96.43%) compared to doctors with a duration 
of service more than 10 years (91.67%). This points to 
possible shortcomings in the knowledge of the first 
group of doctors. On the other hand, doctors with 
longer internships seem to compensate for the lack of 
education by increasing experience in practice. The 
knowledge test was also carried out after the education, 
in order to look at the success and level of knowledge 
achieved. The data indicate that there has been a tan-
gible improvement in the results. There are no cases of 
anyone having less than 5 correct answers. It should 
be noted that in this case the level of data agreement 
(0.129) is significantly lower than the pre-education 
test (0.402). This indicates differences in the level of 
knowledge adoption dynamics. In both groups there is 
an extremely large percentage of those who had all the 
correct answers. It is important to draw attention to the 
percentage structure which indicates the adoption dy-
namics and the need for additional analysis. In a group 
of doctors with a service longer than 10 years, the per-
centage of those who had all correct answers (98.61%) 
is greater than the percentage of those who did not 
have correct answers prior to education (91.67%), in-
dicating visible progress. One possible explanation is 
based on practical experiences. In a group of doctors 
with a duration of service less than 10 years, the per-
centage of those who had all correct answers (92.86%) 
is lower than the percentage of those who did not have 

correct answers prior to education (96,43%). This 
should be subject to special analysis from the point of 
view of causes, such as structure of practice, prior edu-
cation and the like.

CONCLUSION

From all of the above it can be concluded that given 
the high incidence and also high mortality, colorec-
tal cancer deserves special attention when it comes to 
the screening program in our region and country. This 
project pointed to the necessary education of health-
care professionals in this area, who are involved in early 
detection programmes for colorectal cancer, especially 
family medicine specialists, surgeons and gastroenter-
ologists. Continuous refreshing of knowledge, i.e. up-
dating guidelines and guides based on the best clinical 
experience of both gastroenterologists and surgeons 
with the transfer of the latest guidelines to family doc-
tors can make the difficult struggle with CRC more ef-
ficient, which ultimately improves the results and out-
comes of treatment. Education of this type should be 
continued in other cantons and at the entity level in 
order to ultimately reduce mortality from this deadly 
disease.
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