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Prediction of Breast Cancer Risk in Women over 35 Years Old Living in
Villages of Zanjan: A Study Based on Gail Model
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Abstract

Background: Breast cancer is one of the most important malignancies in both developed and developing
countries.

Obijectives: To reduce the burden of this disease, the prediction of individuals at risk and implementation of
efficient preventive interventions can be effective. The present study was aimed at investigating five-year
and lifetime risks of the breast cancer in a rural community in Zanjan province, Iran.

Methods: A total of 435 subjects aged 35 years old were randomly selected using systematic randomization
in a rural community in Zanjan. The participation rate was 92.4% (402 women). Data collection instrument
was a questionnaire in which all associated variables of Gail model and demographic information were
included. The data were analyzed using SPSS software version 18, and mean cancer risks were reported.
Results: Family history of breast cancer and history of breast biopsy were found to be positive in 3.5% and
0.3% of participants, respectively. Out of all participants, 84.3% were under 60 years old and 13.2% were
illiterate. Five-year and lifetime mean risks were fund to be 0.74% and 7.6%, respectively. About 2% of the
participants had a higher cancer risk>1.66%.

Conclusion: The findings demonstrated that based on the Gail model, the lifetime risk of the participants
will be one out of 13 women. Given the lower estimations of Gail model in the prediction of breast cancer,
we suggest general population interventions and high-risk strategies be implemented to decrease problems
associated with the breast cancer in the future.
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Introduction

Breast cancer is deemed as the leading cause of
death in women in both developed and developing
countries [1]. The rate of this disease is increasing
worldwide, particularly in countries with a low
rate of this illness. Recently, an increased rate of
the breast cancer has been reported in Iran [2,3].
Furthermore, the breast cancer also is known as
the most common diagnosed cancer in Iran, and

25% of diagnosed diseases in Iran are attributed to
this type of cancer [4,5].

In 2015, 571,000 mortalities from breast cancer
were reported across the world [6]. Despite an
increase in the breast cancer incidence, its rate has
recently declined in Western countries [7,8]. Early
diagnosis may play a critical role in an effective
prognosis in the breast cancer. Thus, patients with
the breast cancer can enjoy long-term disease-free
survival [9].
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The breast cancer also poses a high economic
burden. For instance, the overall cost of treatment
of the breast cancer is triple as much as prostate
cancer that is the most common malignancy in
men. The annual cost of the breast cancer is
higher than that of cervical, liver, lung, and
colorectal cancers [10-12]. In one study, the
annual cost of the breast cancer was estimated to
be $947374468in Iran [13].

An individual risk assessment and associated
preventive interventions may be appropriate
approaches in reducing the burden of the breast
cancer. Thus, Gail model is widely applied in
clinical practices in Western countries [14].
Although a number of studies have been
conducted to estimate the risk of the breast cancer
in Iran through Gail model, to the best of our
knowledge, it is an under-researched area in the
context of Zanjan province. As mentioned above,
the breast cancer poses a high economic burden to
patients. On the other hand, Iran as a developing
country, is adopting the Western lifestyle leading
to the higher burden of the breast cancer in the
future. This study was carried out to estimate five-
year and lifelong breast cancer risks in a rural
community in Zanjan province.

Methods

As a descriptive study, this study is part of a
medical student’s thesis with an ethic code of
ir.zums.res.1395.2.21. We randomly selected 435
subjects aged 35 years old mostly from a rural
area in Zanjan by a multistage sampling method
from April to July in 2017. First, one healthcare
center was selected, and it’s all five affiliated
health houses were considered to be included in
this study. We randomly selected the participants
based on health records using a systematic
sampling method. The subjects were invited to
participate in the present study in collaboration
with staff of health houses. We assured all
participants that their personal information will
remain strictly confidential.

We collected demographic information and other
relevant data to calculate breast cancer risk based
on Gail model. Thus, the participants’ age, race,
age of the first menstruation, age of the first
parturition, history of breast cancer in first degree
relative, and history of breast biopsy were
collected.

We applied breast cancer risk tool to estimate
five-year and lifelong risks in the participants.
This tool reveals the risk rates based on
percentage. A cut-off of 1.66% was considered to
determine individuals with a higher five-year risk.
It is noteworthy that the Gail model was
developed based on the absolute risk. The
absolute (crude) risk is the probability that one
with a set of risk factors in an assumed age of
a develops disease (breast cancer) in an assumed
age of a + ¢ [z refers to the time based on years]
[15,16].

The data were analyzed using SPSS software, the
calculated risks, and other relevant data. In
descriptive analysis, the pertinent percentages and
frequencies were determined and reported in
tables. The mean risks and confidence intervals
were computed. Kolomogrov-Smearnov test was
run to ensure normal distribution of data. If the
normal distribution of data was verified, the
independent t-test was run to compare the data
between two groups, and one way ANOVA was
run to compare the data among more than two
groups. If the data did not have normal
distribution, the Mann-Whitney and Kruskal-
Wallis tests were run to compare data between
two groups or among more than two groups. The
significant level was set at 0.05 for all analyses.

Results

Participate rate was 92.4 % (n=402) in this study.
Mean age was 47 years old. Based on the results,
84.3% of the participants were below 60 years old
and 13.2% were illiterate. The rates of family
history of breast cancer and history of breast
biopsy were 3.5% and 0.3%, respectively.
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Table 1: Patients’

demographic information

variable Frequency(percent) n=402

Positive family history 14(3.5%)
Underwent Biopsy 1(0.3%)

Age group <60 year 339(84.3%)

>60 year 63(15.7%)

No childbirth 8(2%)

Age at first childbirth <20 year 251(62.4%)

>20 year 143(35.6%)

education literate 349(86.8%)

illiterate 53(13.2%)

. married 396(98.5%)

Marital status Single(divorced/widow) 6(1.5%)

While the mean score of five-year risk was found
to be 0.74%, the mean score of lifelong risk was
reported to be 7.6%. In other words, the findings
indicate that one out of each 13 women in this is
at the lifelong risk of the breast cancer. Whereas
the five-year risk was significantly higher in
women >60 years old than women <60 years old
(P value <0.001), the lifelong risk was

significantly higher in women <60 years old. Both
five-year and lifelong risks were significantly
higher in women with a positive family history
than other participants. More details were
presented in Table 2. Finally, 2% of the
participants were classified as patients with a
higher-risk of breast cancer based on the cut-off
of 1.66%.

Table 2: The means of 5-year and lifelong risks considering age, family history,
literacy, and age at first childbirth

iabl i 5-year risk Up to 90 risk
variable category mean+SD P value mean+SD P value
<60 year 0.64+0.58 8.25+4.17
age >60 year 131093 <0001 3950007 <0001
Family yes 0.69+0.59 7.12+2.83
history no 211150 000l viirea <0001
. literate 0.65+0.58 8.13+4.16
literacy illiterate 133:100 0001 TEgorpss - <000
Marital married 0.72+0.33 0.925 12.92+3.95 0.020
status Single(divorced/widow) 0.74+0.70 ' 7.49+4.19 '
A t first No child 0.69+0.30 12.45+3.45
Cﬂfl §birtﬁ <20 year 0.85+0.83 <0.001 6.72+4.85 <0.001
>20 year 0.56+0.28 8.81+2.10
Discussion be attributed to the higher modifiable or non-

The findings revealed that the mean score of five-
year breast cancer risk was 0.74% in women of 35
years old in a rural community in Zanjan
province. Moreover, the lifelong risk was
estimated to be 7.6%. Ewaid et al. estimated the
five-year and lifelong risks to be 0.94% and
11.5%, respectively in females in Baghdad-Iraq
[17]. The higher estimated risks in Baghdadi
women compared to those in Zanjani females can

modifiable risk factors in women in Baghdad. On
the other hand, political insecurities of the last
three decades in Irag could play a role in various
adverse medical outcomes including breast cancer
in Baghdad. However, other studies should be
conducted to focus on intervening factors
involved in the rate of breast cancer and to assess
risk factors.
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Khazaee et al. (2014-2015) reported a higher five-
year (1.61%) and lifelong risks (9.36%) in women
in Tehran than risk factor rates found in this study
[18]. They also indicated that 9.36% of their
participants had a five-year risk of more than
1.66%. These results demonstrate that there are
higher modifiable and non-modifiable risk factors
in Tehrani women than Zanjani females. In
addition, risk factors such as urbanization and air
pollution might have influenced the findings of
Khazaee et al.’s, which needs to be confirmed by
other studies.

Mirghafourvand et al. (2013-2014) found that 5-
year and lifelong breast cancer risks were 0.6%
and 8.9%, respectively in Tabriz, which is a city
in the northwest of Iran [19]. Their results were
quite similar to those found in this study, which
can be ascribed to cultural similarities between
the two populations and similarity in modifiable
risk factors applied in the Gail model in the two
studies.

Hosseinpour et al. (2008-2012) reported that five-
year and lifelong risks were 0.55% and 8.2%,
respectively in Yasouj, Iran [20]. While they
obtained a lower five-year risk than that found in
this study, they reported a higher lifelong risk
than that of this study. This can be attributed to
difference in mean age of participants in two
populations. Whereas mean age was 47 years old
in our participants, it was 41 years old in
Hosseinpour et al.’s study. Thus, we could expect
a higher five-year risk and a lower lifelong risk in
our study than Hosseinpour et al.’s study. In line
with our study, Hosseinpour et al. reported that
2.5% of their participants had a higher risk than
cut-off 1.66%.

Based on Yiiksel et al.’s study, almost 10% of
women in Istanbul-Turkey had five- year breast
cancer risk higher than 1.66% or history of family
breast cancer [21].

Although mean risk in our participants was not
very low in comparison to the findings of above-
mentioned studies, the frequency of women with a
breast cancer risk higher than 1.66% was less than
that of aforementioned studies. This finding can
be explained by a homogenous distribution of
breast cancer risk in small rural communities due
to a balanced distribution of economic and

cultural factors affecting variables in the Gail
model in these communities.

Based on health belief model, a better perceptions
of the seriousness of a disease can have a positive
impact on voluntary behavior leading to healthy
lifestyle. As a result, individual or community risk
assessments can be instrumental in an efficient
appraisal of the susceptibility to an illness. Hence,
the Gail model or similar other models may be
valuable in preventive programs if they have
appropriate predictive ability.

To evaluate the predictive ability of the Gail
model, we were required to conduct cohort studies
with at least five years follow up or several
decades to assess five-year or lifelong breast
cancer risks. Thus, other studies with a bigger
sample size need to be carried out to evaluate the
predictive ability of the Gail model in the
community investigated in this study.

Lack of outcomes to evaluate the calibration of
models was the most important limitation in this
study. As mentioned above, longitudinal studies
with a bigger sample size should be conducted.
We were also not able to suggest an optimal cut-
off point for the model, which was required to
determine the calibration of the model and its
predictive ability.

Although the data collection in this model was
carried out by conducting interviews, recall biases
may affect the estimation of risk. Furthermore,
other potential risk factors such as obesity, breast
feeding, and contraception consumption were not
considered in the analysis of data by the Gail
model.

On the other hand, this study was conducted in a
rural community, and the low literacy in
participants may have influenced the validity of
the data. However, the Gail model was developed
based on important life events, so recall biases
may not be considered a determining factor.

The non-randomized sampling method in the first
stage was another limitation in this study. Thus,
our findings should not be generalized to all rural
communities in Zanjan province. Additionally, we
may not have considered the potential effects of
some mediators such as geographical differences
and environmental pollution. Finally, to compare
breast cancer risk between rural and urban areas,
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we suggest this study be conducted in an urban
area too.

The findings demonstrated that the lifetime risk of
the participants will be one out of 13 women
based on the Gail model. Considering the lower
estimations in the prediction of the breast cancer
based on the Gail model, we recommend that
general population interventions or high-risk
strategies be implemented to reduce the burden of
disease in the future.
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