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ABSTRACT

Background: Cervical cancer is a preventable cancer with various risk factors. In
this study, we assessed different risk factors involved in invasive cervical cancer in

the Northeast of Iran.

Methods: In a case-control study, 99 patients with advanced cervical cancer were
compared to 102 healthy, normal women. Cervical cancer risk factors were doc-
umented for these groups using a questionnaire and available medical notes. Uni-
variate analysis was done for each risk factor, followed by multivariate regression

analysis, to evaluate the most powerful risk factors after adjustment.

Results: Multivariate model indicated that sexual transmitted diseases (STD)
[p<0.001; OR=7.88, 95% CI (2.59-23.93)], age at first intercourse <16 [p=0.048;
OR=6.22, 95% CI (1.06-36.51)] and age [p=0.001; OR=1.11, 95% CI (1.04-1.18)]

were independently significant risk factors for cervical cancer.

Conclusion: According to this survey, the significant influence of major risk fac-
tors, including STD, age at first intercourse, and age itself, has been underlined.
Moreover, increasing the social knowledge and educating people to prevent high-
risk sexual behaviors, HPV testing, and routine use of HPV vaccine, which is nowa-
days regarded as a preventive measure in cervical cancer, may also be needed to be

implemented in our prevention program.
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Behavior
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INTRODUCTION:

ervical cancer is one of the most common

cancer diagnosed in women. The worldwide

incidence of cervical cancer was estimated
570 000 new cases, of which 311 000 women died of
the disease in 2018 (1). The distribution of this cancer is
different among societies. The most common prevalent
societies are developing countries with poor screen-
ing strategies, including the lack of regular Pap smear
tests (2). Also, the unprotected sexual relationship may
significantly increase the distribution of (human pap-
illomavirus) HPV among the at-risk population (3, 4).
Almost 87% of cervical cancer deaths occur in less de-
veloped countries (5). However, new researches have
indicated a low incidence of the disease in Iran. Con-
versely, there are many risk factors for cervical cancer
that may cause the health care system to meet the dis-
ease’s increasing rate in the future (6, 7).
There are several risk factors for cervical cancer,
without any of which women rarely develop the dis-
ease. Marriage at age below 16, being multi-partner,
multiparity, low social status, the coexistence of im-
mune-compromised conditions, oral contraceptive pill
(OCP) consumption, sexually transmitted diseases
(STD), and HPV are among suggested risk factors in
Iran and around the world (6, 8, 9). Despite the killer
nature of cervical cancer, it is known as a preventable
disease, mainly because it has a long pre-invasive du-
ration. Furthermore, screening for this cancer by Pap
smear is available for everyone, and owing to the ef-
fective treatment of pre-invasive lesions, it can be con-
trolled (10).
While cervical cancer is not common in Iran, patients
mostly refer to the physician in advanced stages (11).
According to the cultural, economic, and social status,
most Iranian women are not aware of the screening
tests and Pap smear (12). Furthermore, previous studies
in several parts of the country have reported different

causes for the disease (4, 13, 14). Therefore, it is nec-

92|

I Basic & Clinical Cancer Research, 2020; 12(2): 91-97

essary to evaluate the disease-related risk factors in dif-
ferent sub-populations in line with cultural properties.
Since there have been no documented studies about
risk factors of cervical cancer in Khorasan province, we
evaluated these factors in a case-control study for the

first time in the northeast of Iran.

METHODS:
Study population

In this hospital-based, case-control study, data of 99
patients with cervical squamous cell carcinoma (SCC)
referred to Ghaem Hospital for treatment and follow
up, from Jan 2007 to Jan 2010, were assessed and com-
pared to 102 outpatient women with normal Pap smear
and pelvic examination referred to Ghaem clinic, as the
control group. Women with no history of drug abuse
with two normal Pap smear tests during a year were
selected as control. A history of abnormal Pap smear or
cervical cancer was considered exclusion criteria in the
control group. Demographic data, obstetric and fertility
history, family history of cervical cancer, smoking, and
history of STD were assessed in both groups. The study
was approved by the ethics committee of Mashhad Uni-
versity of Medical sciences. Written informed consent
was obtained from all participants before recruitment.

Statistical analysis

Data analysis was performed using SPSS software
version 16. Depending on the assessment of normal-
ity with the Kolmogorov-Smirnov test, the normally
distributed continuous variables were examined using
an independent sample t-test. Mann-Whitney test was
used to compare non-normally distributed variables be-
tween the two groups. The categorical variables were
compared using the chi-square or Fisher’s exact tests,
accordingly.

Logistic regression was used to estimate odds ratios
(ORs) and 95% confidence intervals (Cls) in a univar-
iate model. A multivariate model was then applied to
identify the variables with an independent effect on
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cervical cancer risk. P-values less than 0.05 were con-

sidered significant.

RESULTS:

Characteristics of cases and controls have been shown
in Table 1. The mean age for patients and controls was
52.7£12.5 and 36.1+11.0 years, respectively. The re-
sult showed a significant difference in the mean age of
participants in the two groups (p<001). Furthermore,
such a significant difference was observed for the mean
age at first intercourse (15.943.1 and 18.3+£3.8 in case
and control groups, respectively, p<001) and mean age
at first pregnancy (17.5+£3.3 and 20.1£3.9 in case and
control groups, respectively, p<001). However, me-
narche’s mean age did not indicate any significant dif-
ference between the groups (p=0.382).

Similarly, the rate of abortion was significantly differ-
ent between groups with a higher proportion in patients
than the controls (p=0.001). Furthermore, the number
of marriages was also assessed, and the frequency of
women with more than one marriage in cases (16.2%)
was shown to be higher than the percentage in the con-
trol group (2%) (p<0.001). Moreover, the percentage of
women with cervical cancer whose husband had more
than one marriage was 27.9%, which had a significant
difference from the control group (5.9%) (p<0.001).
Pregnancy evaluation indicated a significant difference
between groups in the mean of parity number (p<001)
and the frequency of parity equal or more than three
(p<001) as the rate of multiparous females was 92%
and 46% in cancer and healthy groups, respectively.
The OCP use assessment indicated no significant dif-
ference between OCP consumption in controls and cer-
vical cancer (p=0.171). However, among OCP takers,
the average time of OCP use was significantly differ-
ent (p=008). Moreover, there was also an increased
risk of cervical cancer in women with long term use
of OCP (OCP use =3 years) compared to OCP use less
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than three years or lack of OCP use (p=0.001). Besides,
STDs were also strongly related to cervical cancer,
which was 78.1% in patients and 29.3 % in control
groups (p<0.001).

In this study, the mean BMI was 27.3+5.9 and 25.8+4.1
for cancer patients and healthy individuals, respective-
ly, which indicated a marginally significant difference
(p=0.043). However, there was no association between
BMI= 25 and cervical cancer (p=0.091). Furthermore,
the frequency of women with a low level of education
and smoking and passive smoking status was more in
cervical cancer than in the control group (p=0.001,
p=0.002, and p=0.016, respectively). Conversely, a
positive family history of cervical cancer did not signif-
icantly differ between the two groups (p=0.295).
Risk factors associated with cervical cancer in multi-
variate analysis included STD [p<0.001; OR=7.88,
95% CI (2.59-23.93)], age at first intercourse <16
[p=0.048; OR=6.22, 95% CI (1.06-36.51)] and age
[p=0.001; OR=1.11, 95% CI (1.04-1.18)]. Results have

been shown in Table 2.

DISCUSSION:

Cervical cancer, as an important public health issue, is
the fourth-ranked cancer in women. However, cervical
cancer development and mortality can be avoided using
the identification and limitation of its risk factors. In
this regard, previous studies in different parts of Iran
have reported marriage at a young age, multiparity, and
low age at first pregnancy as significant risk factors for
cervical cancer (4, 6). Our findings indicated that age,
early age at first sexual intercourse, and STDs were
independent factors associated with the risk of cervi-
cal cancer significantly. Other factors, such as age at
menarche and the use of OCP, were not significantly
related to the increased risk of cervical cancer.

Some researchers claimed that early age at first inter-

course due to the higher chance of infection with HPV
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Table 1. The characteristics of patients and healthy individuals and crude odds ratio (OR)

Risk factors Case (99) Healthy (102) P-value OR (95% Cl)
Age 52.7+12.5 36.1+11.0 <001 1.13 (1.09-1.17)
Age at menarche 13.72+1.50 13.51+1.84 0.382 1.09 (0.91-127)
Age at first intercourse 15.9+3.1 18.313.8 <001 1.24 (1.13-1.36)
Age at first pregnancy 17.5£3.3 20.1+£3.9 <001 1.25 (1.14-1.37)
BMI Mean (kg/m2) 27.3x5.9 25.8+ 4.1 0.043 1.06 (1.00-1.13)
Parity 6.1£2.6 29421 <001 1.77 (1.50-2.09)
Average time of OCP use 6.4+4.3 3.4+2.7 0.008 1.29 (1.07-1.56)
BMI (kg/m2):

<25 34 (34.3%) 47 (46.1%)

225 65 (65.7%) 55 (53.9%) 0.091 1.63 (0.93-2.89)
Age at first intercourse:

<16 67 (67.7%) 34 (33.3%)

>16 32 (32.3%) 68 (66.7%) <001 4.19 (2.32-7.55)
Age at first pregnancy:

<17 55 (55.6%) 25 (24.5%)

>17 44 (44.4%) 77 (75.5%) <001 4.19 (2.32-7.55)
Parity:

<3 7 (7.1%) 56 (54.9%)

23 92 (92.9%) 46 (45.1%) <001 16.00 (6.76-37.87)
History of abortion:

No 49 (50.5%) 74 (74.0%)

Yes 48 (49.5%) 26 (26.0%) 0.001 2.79 (1.53-5.07)
Use of OCP:

No 58 (59.2%) 50 (49.5%)

Yes 40 (40.8%) 51 (50.5%) 0.171 1.47 (0.84-2.59)
Use of OCP:

0-3 16 (40%) 13 (25.5%)

23 24 (60%) 38 (74.5%) 0.001 4.38 (1.80-10.70)
Family history of cervical cancer:

No 93 (93.9%) 99 (97.1%)

Yes 6 (6.1%) 3(2.9%) 0.295 2.13 (0.52-8.76)
Marriage 22:

No 83 (83.8%) 100 (98%)

Yes 16 (16.2%) 2 (2%) 0.003 9.64 (2.15-43.13)
Husband's marriage 22:

No 62 (72.1%) 95 (94.1%)

Yes 24 (27.9%) 6 (5.90%) <001 6.13 (2.37-15.85)
History of STD:

No 16 (21.9%) 70 (70.7%)

Yes 57 (78.1%) 29 (29.3%) <001 8.60 (4.26-17.38)
Smoking:

No 82(82.8%) 100 (98.1%)

Yes 17 (17.2%) 2 (1.9%) 0.002 10.37 (2.33-46.17)
Passive smoking:

No 35 (59.3%) 79 (77.5%)

Yes 24 (40.70%) 23 (22.50%) 0.016 2.35(1.17-4.73)
Level of education:

>diploma 12 (12.1%) 33 (32.4%)

<diploma 87 (87.9%) 69 (67.6%) 0.001 3.47 (1.67-7.21)
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Table 2. Association between different risk factors and occurrence of cervical cancer

(multivariable analysis)

Risk factors
Age
Age at first intercourse (<16 vs. >16)

Age at first pregnancy (<17 vs. >17)
BMI

Marriage 22 (Yes vs. No)

Husband’s marriage 22 (Yes vs. No)
STD (Yes vs. No)

Parity (23 vs. <3)

History of abortion (Yes vs. No)
Use of OCP (=3 vs. 0-3)

Smoking (Yes vs. No)
Passive smoking (Yes vs. No)

Level of education (<diploma vs. =diploma)

could be a principal risk factor for cervical cancer (15-
17). Besides, the number of sexual partners, multiple
marriages, and extramarital sex relationships of women
have been associated with increasing the risk of cervi-
cal cancer due to a higher risk of infection with human
papillomavirus (HPV) (4, 9). In line with these hypoth-
eses, we found a 6-fold risk of cervical cancer for first
intercourse <16 and an 8-fold increased risk for STDs.
According to previous studies, the risk of cervical can-
cer has been strongly associated with OCP use. This
relationship increases with duration of use (18, 19).
Similarly, two studies in Iran reported the prolonged
consumption of contraceptive pills as a risk factor for
the disease (14, 19). However, consistent with a study
conducted by Mohaghegh F. et al. (13), we did not ob-
serve a significant association after adjustment in multi-
variable analysis for OCP use. These findings identified

complexity depending mainly on the considered popu-

www.bccrjournal.com

P-value OR (95% Cl)
0.001 1.11 (1.04-1.18)
0.043 6.22 (1.06-36.51)
0.309 2.40 (0.44-13.03)
0.700 1.02 (0.92-4.10)
0.383 5.64 (0.12- 275.00)
0.074 4.10 (0.87-19.30)
0.000 7.88 (2.59-23.93)
0.580 1.61 (0.30-8.61)
0.146 2.37 (0.74-7.62)
0.158 2.53 (0.70-9.13)
0.472 2.30 (0.24-22.18)
0.139 2.46 (0.75-8.14)
0.861 1.15 (.24-5.41)

lation, study design, and confounders type.

In a meta-analysis, obesity was weakly associated with
an increased risk of cervical cancer (20). In our study,
BMI in the patients group was higher than in the control
group with a marginal association. However, no signif-
icant difference was observed between BMI less and
more than 25 kg/m2 even after adjustment.

Smoking has been an essential risk factor for SCC and
probably for the cervix’s adenocarcinoma (21). Smok-
ing weakens the immune system and exposes the body
to cancer-causing chemicals that may predispose cervi-
cal cancer (22). While we observed a direct association
between active and passive smoking and cervical can-
cer development in univariate analysis, adjusted data
did not confirm these findings.

Our results did not support the low level of education
as an independent risk factor for cervical cancer. Sim-

ilarly, another study reported no association between
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educational level and adenocarcinoma or SCC of the
cervix (9). However, yet this relation seems to be con-
troversial. In a study by Franceschi S. et al. (23), the
education level was assumed to be associated with cer-
vical cancer risk, but no relationship emerged between
education and HPV infection.

This is the first case-control study evaluating the risk
factors of cervical cancer in northeast Iran to the best
of our knowledge. Conversely, this study had limita-
tions in evaluating HPV status due to financial con-
straints. The study was not population-based, with
random sampling from the community. We, therefore,
tried to choose a control group free of the risk factors.
However, we acknowledge that cohort studies or pop-
ulation-based case-control studies may reflect a better
view of the risk profile.

Furthermore, as age is a well-known risk factor for
cancer development, it is better to choose age-matched
groups to identify related risk factors. However, we had
to work on available data that was different for this is-
sue. On the other hand, a study with a larger sample
size should be designed to confirm these findings with
considerable statistical power.

In conclusion, although most of the risk factors for cer-
vical cancer are modifiable, the significant influence of
key risk factors, including age, STD, and age at first
intercourse, has been underlined. Furthermore, social
knowledge development and sufficient education to
prevent high-risk sexual behavior may significantly
decrease the risk of cervical cancer in our population.
Besides, authors recommend screening guidelines for
high-risk women using pelvic examination and cytolo-

gy of the cervix smear samples.
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