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ABSTRACT

Colorectal cancer (CRC) is a socially significant disease. It is often looking for its relationship with
lifestyle and heredity. For its development, factors as marital status and education are also important.
The purpose of the study is to evaluate the influence of the marital status and education on the
colorectal cancer risk. The time of impact is five years, before the diagnose is made.

There are 540 persons participating in the study. Participants are separated into two groups — cases
and control group. Both groups are unified by known confounders gender and age. Information is
collected via questionnaire and as interview. Data is introduced and processed with IBM SPSS
Statistics 22.0. For the level of significance, whereby the null hypothesis is rejected, we accepted p
<0.05.

We demonstrate the definitive influence of the education as a risk factor for CRC. Participants with
secondary and primary education have higher risk of developing colorectal neoplasm, compared to
those with higher education. We also establish that marital status had protective effect in some cases
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of CRC.

Key wards: colorectal cancer, risk factors, marital status, education

INTRODUCTION

Colorectal cancer is the second most common
neoplasm in Bulgaria. (National Statistical
Institute, 2017) The frequency, big expenses
for its treatment, disability and psychic trauma
of the patient determine it as a social
significant disease.

The connection between colorectal cancer and
different risk factors is established from many
years. (1, 2). These factors may be divided into
two groups- environmental and hereditary
factors. The first group includes lifestyle (e.g.
nutrition, alcohol consumption, smoking,
physical activity), medication, concomitant
diseases, environment (3, 4). For the
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development of this cancer importance have
socio-economic factors as marital status and
the level of education. (5, 6) It is supposed that
heredity has great impact on this carcinoma
emergence. (7)

Despite of the numerous studies on this topic,
there is no certain conclusion about association
between defined risk factors and colorectal
cancer. For some factors a positive connection
is found and for others the data is inconsistent
and speculative.

Aim of the study is to find how the marital
status and educational level influenced the risk
of colorectal cancer, in males and females with
period of impact five years before the diagnose
was made. We additionally aim to determine
the meaning of the studied factors for the
different localization of the carcinoma.
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MATERIALS AND METHODS

There are 540 participants in our study with an
average age of 62, 69 years, in diapason from
22 to 86 years. Males are 307 (57%) and
females 233 (43%).

Participants of the research are divided into
two groups: cases (patients with colorectal
cancer) and controls. The two groups are
statistically uniform by known confounders’
gender and age.

The most frequent localization of the
carcinoma, among the studied people, is
rectum- 101 (37%) of cases, followed by distal
colon- 94 patients (35%). The less are patient
with proximal localization of the cancer in the
colon- 75 (28%).

The information about the patient is collected
by specially made for the goals of the study
guestionnaire, and by an interview. Data is
processed with statistical program IBM SPSS
Statistics 22.0. For the level of significance in
which the null hypotheses is rejected we
assume p<0, 05.
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RESULTS
Education is significant factor for nascence of
colorectal cancer, in our study. Secondary
education is connected with 67% higher risk than
high education, reported for entire sample. The
risk is 81% higher in men, about 2, 5 times
higher in proximal localization of carcinoma, and
2, 3 times in combination men with proximal
localization of the tumor, and 3,2 times in
women with proximal localization of the tumor.
Primary education leads to significantly higher
risk, varying between 3,3 and 13,5 times in
combination males with proximal localization of
the cancer, compared to high education. We
demonstrate the positively matter of this factor
for developing CRC. Participants with secondary
education have higher risk, compared with those
with high education. (Table 1)

We also establish that marital status have a
protective role only for the colorectal cancer
localized in the proximal colon, and it is valid
only for the comparison married man to
widower. The protective effect is about 80%.
There is no statistically significant association
between the researched factor and colorectal
cancer risk, in all other cases. (Table 2)

Table 1. Results of logistic regression analysis of the factor education

Group |Localisation Comparison OR 95% CI p
Lower Upper
border border

Al All Secondary/High 1,668 |1,150 2,420 0,007
Primary/ High 4709 |2,461 9,010 <0,001

Men Al Secondary / High 1,806 |1,116 2,922 0,016
Primary / High 8,877 |2,917 27,013 <0,001

Secondary / High 1,588 |0,846 2,980 0,150

Women | All Primary / High 3273 | 1,334 8,028 0,010

All Proximal Secondary / High 2,527 |1,370 4,660 0,003
colon Primary / High 5,835 |2,342 14,537 <0,001

Al Distal colon Se_condary /_High 1,373 10,819 2,301 0,229

Primary / High 3,358 |1,452 7,765 0,005

All Rectum Se_condary /'H igh 1,497 0,888 2,524 0,130
Primary / High 5511 |2,528 12,013 <0,001

Proximal colon Secondary / High 2,295 |1,060 4,967 0,035
Primary / High 13,538 | 3,566 51,397 <0,001

. Secondary / High 1,362 |0,692 2,681 0,371

Men | Distal colon 15 High 4,783 | 1,188 19251 |0,028

Rectum Se_condary /_High 1,989 (1,033 3,828 0,040
Primary / High 10,476 |2,991 36,691 <0,001

Proximal colon Se_condary /.High 3,176 1,023 9,863 0,046

Primary / High 3,273 |0,700 15,291 0,132

Women | Distal colon Se_condary/_High 1,412 |0,594 3,357 0,435

Primary / High 2,909 0,905 9,349 0,073

Rectum Se_condary /.H igh 1,059 (0,432 2,595 0,901

Primary / High 3,636 1,180 11,207 0,025
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Table 2. Results of logistic regression analysis of the factor marital status

Group |Localization |Comparison OR 95% CI p

Lower Upper
border border

Men Proximal colon | Unmarried/Widow 0,245 0,036 1,658 0,149

Married/ Widow 0,208 0,065 0,661 0,008

Divorced/ Widow 0,000 0,000 , 0,999

Distal colon Unmarried / Widow 1,714 0,228 12,890 0,601

Married / Widow 0,977 0,190 5,022 0,978

Divorced / Widow 1,000 0,063 15,988 1,000

Rectum Unmarried / Widow 0,286 0,023 3,623 0,328

Married / Widow 0,818 0,197 3,390 0,782

Divorced / Widow 2,000 0,241 16,612 0,521

Women |Proximal colon | Unmarried / Widow 3,000 0,170 53,051 0,454
Married / Widow 0,873 0,360 2,118 0,765
Divorced / Widow 0,429 0,046 3,974 0,456
Distal colon Unmarried / Widow 0,000 0,000 , 1,000
Married / Widow 0,736 0,334 1,621 0,447
Divorced / Widow 0,593 0,108 3,265 0,549
Rectum Unmarried / Widow 0,000 0,000 , 1,000
Married / Widow 1,025 0,429 2,452 0,955
Divorced / Widow 1,286 0,273 6,050 0,750
DISCUSSION importance of the education factor for the

Socio-economic status is directly connected
with the risk of carcinomas including
colorectal cancer. (5, 8, 9) This status is
evaluated by a number of indicators. The most
important and with highest separately meaning
is education. (5) Within a large prospective
study in USA, it is established that frequency
of colorectal cancer is considerably higher
among people with lower educational and
socio-economical level, even when other
potentially interfering factors are take into
account. It is also found that this connection is
stronger for rectal than a colon cancer. For the
proximal colon cancer such a connection is not
determined. (10) Italian study conducted
between 1985 and 1996 explore the influence
of socio-economic status on colorectal cancer
risk. Differences are observed regarding places
of habitation, calendar period and localization
of the carcinoma in the colon. The results show
that the risk of colon neoplasm is significantly
higher in individuals with lower educational
level, while for the rectal cancer such a
connection is not inspect. (11) There are
reverse results, however. European prospective
study demonstrates inverse  association
between lower educational level and colorectal
cancer risk, especially in the proximal colon,
females, and in people from Western Europe.
(12, 13) We demonstrate the explicit

colorectal cancer risk in Bulgarian population.
The positive effect of the higher education on
the risk of developing CRC (6) can be
explained with the fact that people with lower
education have lower socio-economic status,
lower medical acquirements, and lower
tendency towards performing screening and
more difficult access to medical care. (14, 15,
16) Discussing this subject, we have to note
that people with lower educational and socio-
economic status have different sanitary and
nutritional habits, who are prerequisite for
developing colorectal cancer.

Important element of social existence is marital
status. Decades of studies demonstrate that
marriage have strong positive effect on human
health and survival. (17, 18) Large research in
America proves the protective effect of the
marriage on the health. Its matter may be
connected with numerous of
pathophysiological mechanisms.  Husband
plays a critical role in observation and
modeling the health behavior. (18) Studies in
the total population declare conflicting results
in regard to influence of the marriage on the
different type of carcinomas. Some of the
investigations show positive connection of the
marriage and surviving after neoplasm in
males and females, but mostly in females. (17,
18) Little is known about the role of the
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marital status in the risk of developing
colorectal cancer. Some of surveys significates
protective effect, other report mixed effect, and
third don’t display any connection. In
retrospective longitudinal cohort study is
observed that married patients have serious
positive effect on the survival after carcinoma
operation, compared to unmarried. The
connection remains after revaluation of
demographic factors and tumor characteristics.
This study shows decreasing of overall
mortality with 23%. (19) Research in USA is
analyzing the meaning of marital status taking
into account sex, race, smoking, accompanying
diseases, tumor stage, treatment methods, type
of operation and others. It is established that
marital status has different meaning for
survival in men and women. Married men have
protective effect, while in women such effect is
not demonstrated. (20) We observed protective
effect only for the married men to widow and
proximal localization of the tumor in the colon.

The explanation for the connection between
the marital status and health can be considered
in two categories. The first one is that people
in good health are more inclined to get married
and stay married. The other one is that the
marriage is a form of a social support and
increases the propensity of the patients to look
for a medical help on time, that is why the
diseases are discovered in earlier stages. That
people more frequent conduct screening for
different diseases, take the prescribed
medicines and are subjected to earlier radical
interventions. There is increasing of the
inclination to accept radio and chemotherapy.
[17,18,19,21] The importance of the financial
help is also not too small. [19]

CONCLUSION

As a result of our study we can summarize that
not only broad studied factors from lifestyle
and heredity have impact on the development
of colorectal cancer. Marital status and
education have a great role too. Conducting
more investigations in this line, including more
people and taking under attention more factors
as well as the combination between them is
necessary. Establishing the connection
between risk of CRC and variable risk factors
(like education) gives the opportunity for
prophylaxis of this frequent and socially
significant disease.
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