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Abstract

Aim: Colonoscopy is the mast important method for diagnosing of colorectal cancers worldwide. One of the
most important factors affecting the diagnostic accuracy of colonoscopy is proper bowel preparation. The aim
of this study was to determine the effect of patients' education level on bowel preparation before a colonoscopy.
Material and Methods: Patients who underwent colonoscopies performed by the same general surgeon between
January and June 2021 were included in the study. Demographic data, including age, gender, and education level
of the patients were recorded. Patients were divided into two groups according to their education level: those
with low education level and those with high education level. The adequacy of bowel cleansing of the patients
was determined by using the Boston Bowel Preparation Scale (BBPS) 4. Patients with and without adequate
bowel preparation were compared in terms of age, gender, educational status, and BBPS score.

Results: A total of 120 patients were included in the study. The mean age of the patients was 50.5 (£11.5) years.
54 (45%) were female and 66 (55%) were male. 32 of the patients had inadequate bowel preparation (26.7%).
When classified by education level, 77 (64.2%) were included in group 1 (low education level) and 43 (35.8%) were
included in group 2 (high education level). BBPS score was 71 (+1.9). The mean age was 49 years (+121) in patients
with adequate bowel preparation and 54.5 years (+8.3) in those with inadequate bowel preparation (p=0.001). The
number and proportion of patients with low education level were 52 (591%) among those with adequate bowel
preparation and 25 (781%) in patients with inadequate bowel preparation (p=0.04).

Discussions: The key factors affecting colon preparation are education level and age. It was found that bowel
preparation before a colonoscopy was better in patients with higher education level and younger patients.
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Introduction

Colorectal cancer (CRC) incidence varies by regions. Australia and New
Zealand, Europe and North America have the highest incidence rates,
while Africa and South-Central Asia have the lowest rates.[1] These
geographical differences are because of dietary and environmental
factors, low socioeconomic status and low screening program rates.
[2-4]

Mortality rates from CRC have been decreasing in the United States and
many other Western countries since the 1980s. This improvement can
be attributed to the increased number of colonoscopies performed for
screening and diagnostic purposes and the removal of colonic polyps
and the earlier detection of CRCs. [5, 6] Colonoscopy remains the most
accurate and widely used method for the diagnosis of CRCs worldwide.
[7] In addition to its visual diagnostic capabilities, the most important
advantages of colonoscopy are that it is suitable for therapeutic
procedures such as biopsy and even resection of polyps and early
stage cancers.[8] However, the diagnostic accuracy of colonoscopy
depends on the quality of bowel preparation performed before
the procedure. It has been shown in many studies that poor bowel
preparation significantly hinders the diagnostic ability of colonoscopy.
In some studies, it has been reported that especially small lesions
could not be detected, and in others, it has been reported that poor
bowel cleansing has a negative effect on the detection of all lesions,
regardless of lesion size.[9-11] It has been reported in some studies
that not only the detection of lesions, but also the rate of performing a
complete procedure in which the entire colon is examined is reduced,
the procedure time is prolonged and the duration of anesthesia
is prolonged. [11] As a result of the studies, the rate of poor bowel
cleansing has been reported to be between 10% and 20% among
patients undergoing colonoscopy.[10-13]

Various risk factors for poor bowel preparation have been identified.
Time of colonoscopy onset, failure of patients to follow preparation
instructions, inpatients, advanced age, cirrhasis, certain medications,
male gender and various comorbidities have been found to be
associated with inadequate bowel preparation in various studies [11,12,
14,15]. However, the education level of the patients was not emphasized
in these studies. The aim of this study was to determine the effect
of patients' education level on bowel preparation before colonoscopy,
which was not emphasized in previous studies.

Material and Methods

Trial Design

This retrospective study was conducted at Health Sciences University
Konya City Hospital, Department of General Surgery. Written informed
consent was obtained from all participants. All procedures performed
in studies involving human participants were in accordance with the
ethical standards of the institutional research committee and with
the 1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Participants, Eligibility Criteria and Outcomes

Patients who underwent colonoscopies performed by the same general
surgeon between January and June 2021 were included in the study. All
patients received the same standardized information from the same
general surgeon and endoscapy nurse. The same medical method was
applied to all patients for procedural preparation. Patients were given
500 cc of sennoside A+B between 19.00 and 22.00 hours the day before
the procedure. In addition oral solutions, two 210 mL rectal enemas
were administered. One enema was administered in the evening before
the procedure and the other was administered the morning of the
procedure. All patients were informed to stop consuming solid food
24 hours before the procedure and to consume plenty of clear liquids.
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Inclusion criteria: patients who underwent colonoscopy on the specified
dates, and were over 18 years of age.

Exclusion criteria: Patients under 18 years of age and those who
underwent colonoscopy outside the specified dates.

Demographic data such as age, gender and education level of the
patients were recorded. Patients were divided into two groups
according to education level. Group 1 was defined as patients with
low education level and group 2 as patients with high education level.
llliterate, only literate and primary school graduates were included in
group 1, while those with higher education level were included in group
2.

The adequacy of the colon cleansing was determined using the Boston
Bowel Preparation Scale (BBPS) 4. According to the BBPS, 3 segments
of the colon (left, transverse, right) are scored separately according
to the degree of cleanliness and these scores are summed. Points are
given according to the following conditions:

0 points: The colonic mucosa cannat be evaluated due to the presence
of solid faeces,

1 point: Presence of faecal fluid and semisolid faeces in the colon
segment,

2 points: Small amount of faecal fluid content allowing good evaluation
of the mucosa,

3 points: Mucosa can be assessed as perfectly clean without any fluid
residue.

According to the BBPS, a score of 0 indicates inadequate cleanliness
and a score of 9 indicates perfect cleanliness. As the cleanliness score
increases from zero to nine, it is understood that bowel cleanliness
approaches perfection.[16] Patients who scored 2 or more points for
each of the three colon segments were considered having adequate
bowel preparation, while those who scored less than 2 points per
segment were considered to have inadequate bowel preparation.[17]
The study was completed by comparing the patients who were divided
into two groups in terms of bowel preparation in terms of age, gender,
educational status and BBPS score.

Statistical Analysis

At the beginning of the statistical analysis, Kolmogorov-Smirnov and
Shapiro-Wilk normality tests were performed. If normality was not
achieved in any of the groups, non-parametric methods were used.
The Mann-Whitney U test was used to compare the variables obtained
by measurement between the groups. Chi-square and Fisher's Extract
tests were used to analyze associations or differences between
groups for categorical variables. Comparative results between groups
and other demographic characteristics were presented using the
ratios of qualitative variables. Quantitative variables were presented
as the mean (standard deviation). The Statistical Package for Social
Sciences (SPSS), version 22.0 (SPSS Inc., Chicago, IL, USA) was used for
the analysis and p < 0.05 was considered the threshold for statistical
significance.

Ethical Approval

This study was approved by the Hamidiye Scientific Research Ethics
Committee (Date: 2024-08-22, No: 24/430).

Results

Between January and June 2021, 120 patients who underwent
colonoscopy performed by a designated specialist were included in the
study. The mean age of the patients was 50.5 (£11.5) years. 54 (45%)
were female and 66 (55%) were male. 32 of the patients had inadequate
bowel preparation (26.7%). When classified by education level, 77
(64.2%) were included in Group 1 (low education level) and 43 (35.8%)
were included in Group 2 (high education level). BBPS scores were 71
(£1.9] (Table 1). The patients were divided into two groups as adequate
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Table 1. Demographic Characteristics and Colonoscopy Parameters of
All Patients

Patients Values

Age 50.5 (£115)

Gender (Female/ Male) 54 (% 45) / 66 (% 55)

Education Level

Low 77 (% 64.2)

High 43 (% 35.8)
BBPS Score 71(£19)
Bowel Preparation

Adequate 88 (%73.3)

inadequate 32 (% 26.7)

Data are presented as mean + standard deviation, median and frequency.
BBPS: Boston Bowel Preparation Scale

Table 2. Comparison of Groups According to Bowel Preparations

inadequate Bowel Preparation

Adequate Bowel Preparation

Age 49 (+121) 545 (+8.3) 0.001
F;;Tg;re - 39 (% 44.3) / 49 (% 557) 15 (% 46.9) / 17 (% 531) 05
Education Level 0.04
Low 52 (% 591) 25 (%781)
High 36 (% 40.9) 7% 29)
BBPS Score 79 (+12) 49(+09) 0.01

Data are presented as mean + standard deviation and frequency.
BBPS: Boston Bowel Preparation Scale

and inadequate bowel preparation and the groups were compared.
The mean age was 49 years (121) in patients with adequate bowel
preparation and 54.5 years (+8.3) in patients with inadequate bowel
preparation. (p=0.001) The number of female patients was 39 (44.3 %)
and 49 (55.7 %) in patients with adequate bowel preparation, while the
number of female patients was 15 (46.9 %) and 17 (53. 1). (p=0.5) The
number and proportion of patients with low education level was 52
(591%) in patients with adequate bowel preparation and 25 (781%) in
patients with inadequate bowel preparation (p=0.04). The mean BBPS
score was 79 (1.2) in patients with adequate bowel preparation and 4.9
(0.9) in patients with inadequate bowel preparation. (p=0.01) (Table 2)

Discussion

Colonoscopy is the most important tool for diagnosing and following
up of colorectal cancers. Many factors affect the diagnostic power of
colonoscopy. Selehi et al. reported that the most important factors
preventing a complete colonoscopy were poor bowel preperation
and excessive looping of the intestines.[18] In addition, many studies
have reported that the most important factor affecting the diagnostic
power of colonoscopy is good bowel preparation.[19, 20] Although
different rates were reported in previous studies, the rate of patients
with inadequate bowel preparation ranged between 10% and 25%.[10-
13] In our study, this rate was found to be 26.7%, which is close to the
literature.

While diagnostic colonoscopy depends on a good bowel preparation,
various factors affecting bowel preparation have been defined.
Previous studies have reported that the factors affecting bowel
preparation include the timing of colonoscopy onset, failure of patients
to comply with preparation instructions, inpatient procedures, elderly
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patients, cirrhosis, some specific drugs used, male gender and various
morbidities.[11,12, 14, 15] Lebhowl et al. also reported that increasing age
and male gender were risk factors for inadequate bowel preparation in
their study. [21] Increasing age is known to be associated with prolonged
colon transport time, more comorbidities and higher drug use, and
these are thought to have a negatively affect bowel preparation.[22] In
our study, the age of patients with inadequate bowel preparation was
found to be significantly higher. However, no significant difference in
gender was found between the groups in our study.

Another factor discussed in relation to bowel preparation is the
educational level of patients. In a study conducted by Chan et al., low
education level, a waiting time for colonoscopy longer than 16 weeks
and non-compliance with bowel preparation instructions were found
to be independent risk factors for poor bowel preparation. [23] Serper
et al. reported that education level and health literacy were not
among the independent risk factors for poor bowel preparation as a
result of multivariable analysis. [24] A study conducted in our country
reported that education level had no effect on bowel preparation.[25]
It is seen that there is no consensus in the literature about the effect
of patients' education level on bowel preparation. In our study, it was
found that BBPS scare was significantly lower in patients with a low
education level and bowel cleansing was inadequate in these patients.
This suggests that patients with higher education level understand and
perform bowel preparation procedures better and patient compliance
with colonoscopy procedures increases.

Conclusion

Colonoscopy is the most important tool for diagnosing and monitoring
CRC. Many factors influence the diagnostic quality of colonoscopy. One
of the most important factors is adequate colon preparation before
colonoscapy. The most important factors affecting colon preparation
are education level and age. It has been shown that bowel preparation
before colonoscopy is better in patients with a higher education level
and in younger patients.

Limitation

The most important limitations of the study are that its retrospective
design and the small number of cases.
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