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Summary

Introduction. Understanding the factors that influence women’s 
cancer screening behavior is crucial in reducing cancer mortality 
through early detection. Therefore, the objective of this study was 
to examine the status of mammography and related factors among 
women who presented to the health centers of Khorasan Razavi 
province, Iran. 
Methods. For this study, a sample of 251,011 women who visited 
healthcare centers affiliated with Mashhad University of Medi‑
cal Sciences was selected. The study examined several variables, 
including sociodemographic information, current smoking, nutri‑
tion status, and physical exercise. All analyses were performed 
using Python programming language and SPSS software. Fur‑
thermore, to handle imbalanced data, we used SMOTE balanc‑
ing method that is an oversampling method and produce synthetic 
samples from the minority class. 

Results. The factors of age, education, being employed, hav‑
ing children, family history of cancer, physical activity, smoking 
status, and diet were all predictors of mammography screening. 
Moreover, findings showed that age and family history of breast 
cancer were most important variables to predict mammography 
status, respectively. 
Conclusions. By examining various variables such as dietary 
habits, exercise, smoking, and demographic properties, it sheds 
light on the relationships between these factors and mammogra‑
phy screening. This provides valuable insights into the associa‑
tions between breast cancer screening behavior and preventive 
lifestyle behaviors. By targeting both preventive lifestyle choices 
and breast cancer screening behaviors, interventions can effec‑
tively promote positive changes in behavior and ultimately reduce 
the incidence and impact of breast cancer.

Introduction

Breast cancer is a significant health concern globally, 
ranking as the second leading cause of death after 
cardiovascular disease [1]. In Iran, the incidence of breast 
cancer has shown an upward trend according to national 
cancer registry reports from 2003 to 2017, affecting both 
women and men. The age-specific incidence rates of 
breast cancer among women were 15.96 per 100,000 in 
2003 and increased to 40.72 per 100,000 in 2017  [2]. 
Unfortunately, the findings also indicate that Iranian 
women have low awareness of breast cancer preventive 
behaviors. Additionally, the utilization of screening 
methods such as self-examination, clinical examination, 
and mammography is also low [3].
Early detection plays a crucial role in reducing both 
the mortality and morbidity associated with cancer. 
Cancer screening techniques, such as mammography, 
have proven to be effective in identifying breast cancer 
at an early stage. Without early diagnosis, the costs 
of treatment tend to increase, resources may not be 
utilized efficiently, and the need for supportive services 
may rise  [3]. Study conducted by Uhachi et al. have 
specifically examined the rate of early detection of breast 
cancer using screening accompanied by mammography. 
Their findings indicated that with screening accompanied 

by mammography, a higher number of breast cancers 
can be identified and detected compared to screening 
without mammography [4]. These results highlight the 
importance of incorporating mammography into breast 
cancer screening programs to enhance the effectiveness 
of early detection efforts.
Previous studies have highlighted that screening behavior 
for breast cancer is influenced by various factors within 
social environments. These factors include age, income, 
marital status, education, screening service delivery, 
perception of disease risk, cultural barriers, and physician’s 
recommendation [5, 6]. Furthermore, there is substantial 
evidence indicating that lifestyle and health behaviors, 
such as cigarette smoking, diet, exercise, and mental 
well-being, play a significant role in the development of 
breast cancer and the likelihood of undergoing screening 
tests. Women who maintain a healthy lifestyle throughout 
their lives are more likely to regularly participate in 
screening tests [7]. Therefore, it is crucial to enhance our 
understanding of the factors associated with consistent 
mammography screening, particularly those related to 
lifestyle and health promotion. In this regard, in addition 
to examining sociodemographic factors, we assessed 
certain lifestyle factors, including smoking status, 
physical activity, and attention to diet, which may impact 
participation in mammography screening.
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Increasing public awareness about the risk factors 
associated with breast cancer is indeed crucial, considering 
the low awareness among women. It is important to 
educate women about these risk factors to empower 
them to take proactive measures for early detection and 
prevention  [8]. Studies conducted in Iran have shown 
that women often delay seeking medical attention for 
breast cancer diagnosis, leading to a decreased chance of 
survival. This emphasizes the need for timely detection 
and intervention to improve outcomes  [9]. Therefore, 
the objective of this study was to examine the status of 
mammography and related factors among women who 
presented to the health centers of Khorasan Razavi 
province, Iran. By understanding the current situation 
and associated factors of mammography utilization, 
appropriate interventions can be developed to improve 
screening rates and ultimately enhance breast cancer 
outcomes in the region.

Methods

This cross-sectional descriptive study, conducted in 2023, 
focused on women who sought healthcare services in the 
health centers of Razavi Khorasan province of Iran. The 
data for this study was obtained from the Sina electronic 
health record system database, which is supervised by 
Mashhad University of Medical Sciences. Since 2015, 
the Sina system has been utilized in Razavi Khorasan 
Province to electronically register health records of 
clients in the province’s health centers. The system 
contains various information, including demographic 
data, individual health records, reports from doctors and 
healthcare providers, as well as screening and care forms 
for different age groups.
For this study, a sample of 251,011 women who visited 
healthcare centers affiliated with Mashhad University 
of Medical Sciences was selected. The study examined 
several variables, including sociodemographic 
information such as age, educational level, marital 
status, employment status, family history of cancer, 
and whether they had children. Furthermore, to assess 
lifestyle behaviors, several factors were taken into 
account, including current smoking (yes or no), nutrition 
status (desirable or undesirable), and physical exercise 
(desirable or undesirable). Leisure-time physical activity 
was measured using the International Physical Activity 
Questionnaire [10]. Participants who reported engaging 
in at least 150 minutes of walking or moderate physical 
activity per week, or at least 60 minutes of strenuous 
physical activity per week, were classified as physically 
active (desirable). On the other hand, those who reported 
less than 150 minutes of walking or moderate physical 
activity per week, or less than 60 minutes of strenuous 
physical activity per week, were considered physically 
inactive (undesirable). Regarding nutrition status, the 
study examined the desirable and undesirable rankings 
of three food groups: dairy products, vegetables and 
fruits, and fast food. The desirable consumption of 
each food group, including dairy products, fruits, and 

vegetables, was defined as consuming 3-2 units per day. 
On the other hand, the undesirable definition of nutrition 
was consuming less than 3-2 units of dairy products, 
fruits, and vegetables daily. As for fast food, consuming 
it rarely or never was considered desirable, while 
consuming it more than twice a month was considered 
undesirable. 
The dependent variable was whether or not individuals 
had undergone a mammography test within the last three 
years. This variable was used to assess the frequency of 
mammography screenings among the study participants.

Data analysis
All analyses in this study were performed using Python 
programming language version 3.0 and SPSS software 
version 25. To check the normality assumption of age, the 
Kolmogorov–Smirnov test was used. Initial association 
between independent variables and outcome was studied 
using Chi-square statistical test. Before model building, 
data were preprocessed and a comprehensive review of 
the data was done. After removing inaccurate, irrelevant, 
missing, and incomplete data, a complete dataset with 9 
variables and 251,011 instances remained. Furthermore, 
to handle imbalanced data, we used SMOTE (Synthetic 
Minority Over-sampling Technique) balancing method 
that is an oversampling method and produce synthetic 
samples from the minority class [11].

Modeling
To model data, two machine learning techniques 
including binary logistic regression and binary decision 
tree were used as classifier to perform the classification 
task. Logistic regression is a widely statistical method in 
the medical researches. The popularity of the LR model 
compared to other methods among medical researchers 
is that the exponentiated slope coefficient in the LR 
model can be interpreted as an odds ratio (OR) [12, 13]. 
Decision tree algorithm are non-parametric and non-
linear methods. On the other hand, these used in the 
most fields, especially medical sciences which applies 
to classification problems (binary or multiple outcomes) 
as well as the regression problems  [14-16]. To predict 
the outcome, predictors in each nodes are split into 
hierarchical nodes based on the entropy or Gini impurity 
indices [17]. One of the reasons for the popularity of the 
decision tree among doctors and decision makers is the 
simple interpretability of it [14].

Parameter estimation techniques
The K-fold cross-validation (CV) procedure was used 
to estimate the optimal hyper parameters with respect to 
that this procedure provides almost unbiased estimates. 
The K-fold CV approaches were combined with grid 
search method to set the best model hyper-parameters 
and evaluate the performance of model on training and 
test dataset as well.
There are some hyper parameters in decision tree 
that must be tuned. The max_depth that refers to 
the maximum depth of the tree, Gini index/entropy/
information gain as a criterion for measuring impurity of 
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a node, min_samples_split, and min_samples_leaf refers 
to the minimum number of samples required to split 
an internal node and the minimum number of samples 
required to be at a leaf node, respectively.

Model evaluation
To assess the classifiers’ performance, some evaluation 
criteria are essential, such as sensitivity, specificity, and 
accuracy with the following formulas:

Sensitivity =
TP

TP + FN

Specificity =
TN

TN + FP

Accuracy =
TP + TN

TP + TN + FP + FN

TP, FN, FP, and TN are True Positive, False Negative, 
False Positive, and True Negative, respectively [18-20]. 
In addition, another important criterion is the Area 
Under the Curve (AUC) of the Receiver Characteristic 
Operator (ROC) that measures the ability of a classifier 
to classify between classes [21].

Results

A total of 251,011 records were analyzed. In this sample, 
239,695 (95.5%) of the subjects do not get mammography 
done and 11,316 (4.5%) get mammography done. We 
denote visiting and not visiting for mammography with 
mammographyì+ and mammography-, respectively. The 
average age   ±   standard deviation in mammography 
groups was 51.47  ±  7.44 years and 46.25  ±  8.98 
years in mammography- group. Further information 

regarding the research variables has been detailed in 
Table I. The Kolmogorov–Smirnov test was showed 
that the age variable was not distributed as normal in 
both Mammography+ and - groups. To assess the initial 
association of mammography status with independent 
variables, Mann-Whitney U and Chi-square test showed 
a statistically significant association. Furthermore, 
we reported the effect size for Mann-Whitney U and 
Phi coefficient for Chi-square test to show intensity of 
associations.
The logistic regression was fitted using backward 
elimination approach and the associated factors were 
showed in Table II. According Table II, individuals with 
family history of breast cancer had the highest effect in 
classifying the mammography status with an OR equal 
to 4.454 [CI: 4.189, 4.736]. After that having a university 
education had high OR equal to 2.338  [2.201, 2.484] 
and placed in the second rank in terms of effectiveness. 
Other factors such as age, having at least one child, 
occupation had a similar OR (almost the same effect) 
between OR minimum value = 1.082 and OR maximum 
value = 1.441. Furthermore, others had a protective 
effect with an OR less than one according to Table II. 
The only factor of marriage did not have a significant 
effect in predicting mammography status. The crude OR 
was showed in Table II, too. The crude OR refers to the 
presence of the desired variable alone in the model.
In the second step, we trained the decision tree and 
logistic regression models. To found the optimum 
value of hyper parameters and evaluate the model’s 
performance 5-fold CV method was applied. During 
the optimization process, we found the entropy impurity 

Tab. I. Description of demographics and clinical characteristics

Attribute Level Mammography- Mammography+
Effect size/Phi 

coefficient (p value)
 Age - 45.0 (14.0)* 52.0 (11.0)* 0.065 (< 0.001)

Having a child
No 14,009(5.6) 375 (0.1)

0.023 (< 0.001)
Yes 225,686 (89.9) 10,941 (4.4)

Family history of breast cancer 
No 231,682 (92.3) 9,832 (3.9)

0.106 (< 0.001)
Yes 8,013 (3.2) 1,484 (0.6)

Smoking 
No 220,150 (87.7) 10,468 (4.2)

-0.005 (0.012)
Yes 19,545 (7.8) 848 (0.3)

Dietary 
Desirable 221,397 (88.5) 10,650 (4.3)

-0.015 (< 0.001)
Undesirable 17,637 (7.0) 623 (0.2)

Physical Activity 
Desirable 124,665 (49.7) 5,470 (2.2)

0.015 (0.023)
Undesirable 115,030 (45.8) 5,846 (2.3)

Marriage 

Single 1,350 (0.5) 32 (0.0)

0.008 (0.001)
Married 214,883 (85.6) 10,151 (4.0)
Widow 15,023 (6.0) 710 (0.3)

Divorced 8,439 (3.4) 423 (0.2)

Occupation 
Unemployed 220,345 (87.8) 9,644 (3.8)

0.050 (< 0.001)
Employed 19,350 (7.7) 1,672 (0.7)

Education 

Not having a university 
education

209,543 (83.5) 9,019 (3.6)
0.048 (< 0.001)

Having a university 
education

30,152 (12.0) 2,297 (0.9)

Data were reported as N (%) and * referred to median (Interquartile range).
Mann-Whitney U test and Chi-square test were used. Phi coefficient was computed for Chi-square tests.
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criterion, max_depth = 4, min_samples_split = 60, and 
min_samples_leaf = 30 as the optimal hyper parameters 
and decision tree was optimized. 
The results of model’s performance have been reported 
in Table III. Performance metrics were showed the 
decision tree outperformed compared to logistic 
regression in both train and test phases. The accuracy 
values on training and testing data for decision tree 
(logistic regression) were 76.95% and 76.80% (75.95% 
and 71.15%), respectively. The sensitivity, specificity, 
and AUC were 70.50, 73.50, and 71.12 for decision tree 
on the unseen data or test dataset, respectively. On the 
other hand, logistic regression had sensitivity = 65.45%, 
Specificity = 71.42%, and AUC = 69.40% on the test 
dataset. Therefore, decision tree classifier compared to 
logistic regression can predicts mammography status 
accurately.

The trained decision tree was led to 16 rules. Extracted 
rules are expressed as if-then rules for predicting the 
positive class (mammography+) and negative class 
(mammography-) according to Table IV. As well, we have 
shown the feature importance bar plot (blue horizontal 
bars) in the construction of the tree in the background 
of Table IV. This plot is showed that age, family history 
of breast cancer, education, and dietary status were most 
important variables to predict mammography status, 
respectively.
Rule 9 are showed that you might observe that patients 
who are older than 44.5 and also have university 
education and age more than 48.5 years, and having 
favorable life style are more likely to refer for doing 
mammography test (percent of probe = 86.84%).
In another subgroup, we can see, if the age is older than 
44.5 and individuals have under university education, 

Tab. II. The associated factors with mammography status using Backward logistic regression.

Variable Crude model Full model
OR (95% CI) p value OR (95% CI) p value

Age 1.065 (1.063,1.068) < 0.001 1.082 (1.079, 1.085) < 0.001
Family history of breast cancer
No Ref. Ref.

< 0.001
Yes 4.364 (4.11, 4.62) < 0.001 4.454 (4.189, 4.736)
Smoking 
No Ref. Ref.

0.042
Yes 0.912 (0.85, 0.98) 0.012 0.927 (0.861, 0.997)
Dietary
Favorable Ref. Ref.

< 0.001
Unfavorable 0.734 (0.676, 0.797) < 0.001 0.794 (0.730, 0.864)
Physical Activity 
Unfavorable Ref. Ref.

< 0.001
Favorable 0.863 (0.831, 0.897) < 0.001 0.882 (0.848, 0.916)
Having a child
No Ref. Ref.

< 0.001
Yes 1.811 (1.63, 2.01) < 0.001 1.403 (1.258, 1.565)
Marriage 
Single Ref. Ref.
Married 0.502 (0.353, 0.713) < 0.001 0.833 (0.572, 1.214) 0.342
Widow 1.00 (0.926, 1.081) 0.991 1.431 (0.978, 2.093) 0.065
Divorced 1.061 (0.960, 1.172) 0.244 1.353 (0.935, 1.956) 0.108
Occupation
Unemployed Ref. Ref.
Employed 1.974 (1.87, 2.084) < 0.001 1.441 (1.350, 1.539) < 0.001
Education
Under university Ref. Ref.
University 1.770 (1.688, 1.856) < 0.001 2.338 (2.201, 2.484) < 0.001

Tab. III. The model’s performance evaluation using 5-fold CV

Index Decision tree Logistic regression
Train Test Train Test

Accuracy 76.95 ± 0.042 76.80 ± 0.061 75.95 ± 0.052 71.15 ± 0.067
Sensitivity 76.31 ± 0.046 70.50 ± 0.057 75.85 ± 0.050 65.45 ± 0.058
Specificity 77.59 ± 0.052 73.50 ± 0.068 76.05 ± 0.044 71.42 ± 0.063
AUC 82.10 ± 0.048 71.12 ± 0.059 80.20 ± 0.049 69.40 ± 0.069

 Indices was reported as mean  ±  standard deviation.
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and have a positive family history of breast cancer and 
also being widow then chance of reference for doing 
mammography is 85.65%. Other rules are detailed in 
Table IV.

Discussion

Understanding the factors that influence women’s cancer 
screening behavior is crucial in reducing cancer mortality 
through early detection. By gaining a comprehensive 
understanding of these factors, we can develop more 
effective interventions that encourage women to choose 
to undergo cancer screening. The objective of this study 
was to examine the current status of mammography 
screening and identify the factors that are associated 
with it among women.
In the current study, we found a positive significant 
relationship between age and having mammography. 
The risk of developing breast cancer increases with age. 
As women get older, their chances of developing breast 
cancer also increase, which makes regular mammograms 
more important for early detection and treatment; and 
the findings obtained in this study can be due to the 
above. Moreover, with advancing age, individuals 
tend to become more conscious of their health and 
take proactive measures to prevent diseases. Older 
women may prioritize their health and recognize the 
significance of mammograms as a preventive measure. 
Also, menopause and hormonal changes at older ages, 
which can increase the risk of breast cancer, may be 
another reason that makes older women more eager 
and sensitive to mammography. Studies dealing with 
woman’s cancer screening behaviors have demonstrated 
that screening behavior is affected by age  [22]. In the 
study of Ricardo-Rodrigues et al., age was found to be 
a strong predictor of breast cancer screening uptake. In 

this study, regarding mammography, uptake was found 
to increase with age up to 69 years [23]. In the study of 
Sun et al., age was positively associated with screening 
attendance, too  [6]. Despite the variability in findings 
regarding age and breast cancer screening, it is important 
to recognize that women aged 65 or older are still at risk 
of developing breast cancer, as incidence and mortality 
rates increase with age. Breast cancer incidence rates 
begin to rise after the age of 40 and are highest in 
women over the age of 70 [24]. Therefore, it is crucial 
to encourage cancer screening in high-risk groups, and 
specifically, to promote breast cancer screening among 
elderly women.
The findings of the current study indicated no 
significant association between marital status and the 
mammography for breast cancer screening. While there 
is limited evidence on the impact of marital status on 
cancer screening  [6, 23], previous studies have shown 
similar trends. For example, no association was observed 
between marital status and the mammography screening 
for Hispanics women in the study done by Borrayo et 
al. [25]. Another study also did not find any link between 
marital status and attendance for mammography  [26]. 
It should also be noted that emotional support, which 
is often present in marital relationships, has been 
identified as a factor that promotes healthy behaviors 
and may increases adherence to cancer screening [27]. 
On the other hand, it is concerning to note that non-
married women are at a greater risk of breast cancer, 
as highlighted by a recent systematic review  [28]. 
Since Iranian women did not perform mammography 
regularly, so results of studies are not comparable. To 
gain a comprehensive understanding of the impact of 
marital status on breast cancer screening, future studies 
should prioritize longitudinal analyses, focus on high-
risk groups, and explore how this factor may shape 
healthcare utilization and screening practices.

Tab. IV. The 16 rules extracted from the trained decision tree model.

Rule If (A sequence of attributes)
Then 

class is:
Probe 

(%)
1 if (age > 44.5) and (Education = under university) and (family history of breast cancer = no) and (age > 49.5) + 58.51
2 if (age > 44.5) and (education = under university) and (family history of breast cancer = no) and (age ≤ 49.5) - 51.32
3 if (age ≤ 44.5) and (age <= 39.5) and (family history of breast cancer = no) and (age > 34.5) - 80.36
4 if (age ≤ 44.5) and (age > 39.5) and (family history of breast cancer = no) and (education = under university) - 69.63
5 if (age > 44.5) and (education = university) and (age > 48.5) and (dietary = favorable) + 86.84

6
if (age > 44.5) and (education = under university) and (family history of breast cancer = yes) and 
(Marriage = widow)

+ 85.65

7 if (age ≤ 44.5) and (age ≤ 39.5) and (family history of breast cancer = no) and (age ≤ 34.5) - 89.78
8 if (age ≤ 44.5) and (age > 39.5) and (family history of breast cancer = no) and (education = university) - 51.60
9 if (age > 44.5) and (education = university) and (age <= 48.5) and (dietary = favorable) + 73.36
10 if (age ≤ 44.5) and (age > 39.5) and (family history of breast cancer = yes) and (dietary = favorable) + 74.26
11 if (age ≤ 44.5) and (age ≤ 39.5) and (family history of breast cancer = yes) and (age > 36.5) + 52.38
12 if (age ≤ 44.5) and (age ≤ 39.5) and (family history of breast cancer = yes) and (age ≤ 36.5) - 69.06

13
if (age > 44.5) and (education = under university) and (family history of breast cancer = yes) and 
(marriage = single or married or widow)

+ 64.24

14 if (age > 44.5) and (education = university) and (age > 48.5) and (dietary = unfavorable) + 57.51
15 if (age ≤ 44.5) and (age > 39.5) and (family history of breast cancer = no) and (dietary = unfavorable) - 67.27
16 if (age > 44.5) and (education = university) and (age ≤ 48.5) and (dietary = unfavorable) - 71.64
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The current study suggested that higher levels of education 
were associated with a greater likelihood of compliance 
with mammography screening. Women with higher 
education levels may have easier access to opportunistic 
cancer screening programs like mammography. This 
could be due to their increased awareness of their 
health conditions and the importance of preventive 
measures [29]. In a study by Ricardo-Rodrigues et al., 
it was found that women with higher education levels, 
particularly those who had completed university, 
were more likely to undergo mammography  [23]. A 
systematic review conducted by Islam et al., identified 
education level as one of the variables that facilitated 
breast cancer screening uptake in women  [30]. 
However, it is worth noting that some studies, such as 
Sun et al.  [6] and Charkhchi’s research  [31], reported 
no significant relationship between education level and 
screening uptake. Further research is needed to better 
understand the mechanisms through which education 
level influences screening uptake.
The results of the current study indicated that being 
employed was a statistically significant positive 
predictor of adherence to mammography screening. A 
study conducted by Sun et al. focusing on breast cancer 
screening adherence among Chinese women found that 
employed women were more likely to participate in 
screening compared to those who were unemployed or 
out of work  [6]. Similarly, Charkhchi’s study revealed 
that being employed significantly increased breast 
screening adherence  [31]. Financial independence 
in employed women can be a reason for doing more 
mammography in this group. Furthermore, this may 
be attributed to the fact that women with employment 
have greater access to information and knowledge about 
screening through interactions with colleagues and more 
opportunities for physical examinations organized by 
their workplace. Women in professional occupations 
are often more aware of their health conditions and the 
importance of preventive measures [8].
The current study suggested that having children was 
associated with a higher likelihood of compliance 
with mammography. Studies conducted by Sun et 
al.  [6] and Leinonen  [32] found that having children 
was significantly linked to screening attendance. The 
presence of childcare responsibilities among women 
with children may contribute to their heightened 
health awareness and engagement in preventive health 
behaviors  [6]. Therefore, it is crucial to strengthen 
advocacy and education efforts regarding breast cancer 
screening for women without children. However, it is 
worth noting that a few studies, such as the one conducted 
by Farshbaf et al. [33], have reported contrasting results. 
This suggests that the relationship between breast cancer 
screening and the number of children may be influenced 
by various factors that require further investigation in the 
future.
The findings of this study indicated that women 
with a family history of cancer were more likely to 
undergo mammography screening tests. This aligns 
with the observations made in Oran et al.’s study, 

where academicians who reported a family history of 
cancer were more inclined to have mammography tests 
done  [34]. In Bahrami et al.’s study, which surveyed 
the prevalence of breast cancer screening behavior and 
related factors, it was found that the family history of 
cancer was among the significant factors affecting 
screening tests  [35]. These findings highlight the 
importance of family history in influencing women’s 
awareness and participation in breast cancer screening. 
Having a family history of cancer can serve as a 
motivating factor for women to prioritize and engage in 
regular screening tests.
The findings of the study indicated that there were high 
rates of mammography screening among women with 
insufficient physical activity. This finding contrasts with 
previous research that has shown a positive relationship 
between physical activity and mammography 
screening  [36, 37]. Limited evidence suggests that 
women who engage in less physical activity are more 
likely to have undergone mammograms. For instance, 
a study by Ng’ang’a found high screening rates among 
individuals with insufficient physical activity  [38]. 
Another study by Spongier and Konen found a 
negative correlation between exercise and screening 
mammography  [39]. The inverse relationship between 
exercise and screening mammography is puzzling and 
could be attributed to various factors such as differences 
in sample size, the population under study, and the 
measurement method used. It is also possible that 
women who exercise regularly may be healthier overall, 
have fewer encounters with the healthcare system, and 
therefore may be less likely to be referred for annual 
screening mammography. Another factor that may have 
influenced these results is the method used to collect 
information on physical activity, which relied on self-
report questionnaires. It is important to note that self-
report measures of physical activity have been found 
to vary in accuracy, leading to both under- and over-
estimation of physical activity levels. A recent meta-
analysis highlighted the differences in accuracy among 
self-report measures [40]. Moreover, high screening rates 
have been observed among women who engage in little 
physical activity, suggesting that primary prevention 
programs should target all populations, including 
those with healthy habits, rather than solely focusing 
on individuals with unhealthier lifestyles. Therefore, 
it is crucial to address this factor in health promotion 
programs and interventions, particularly in the context 
of breast cancer prevention among women.
The current study indicated that being a smoker was 
associated with lower odds of undergoing mammography 
screening. This aligns with the findings of several other 
studies, which have consistently reported lower rates 
of mammography screening among cigarette smokers 
compared to non-smokers [41, 42]. For example, study 
conducted by Byrne et al. found a significant association 
between smoking status and both the likelihood of ever 
having received a specific screening test and compliance 
with national screening guidelines for breast cancer [43]. 
These findings suggest that smokers, in general, may 
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be less compliant with preventive care measures, more 
inclined to take risks, and more likely to underestimate 
the health risks associated with smoking, such as cancer. 
It is important to note that these observations are based 
on the available research and may not apply to every 
individual.
In this study, it appeared that there were high rates of 
mammography screening among women who have a 
desirable diet. While there have been limited studies 
on the relationship between diet and mammography 
screening. For example, in a study conducted by Richard 
et al., it was observed that individuals who did not pay 
attention to their diet participated significantly less 
in screening  [44]. Generally, women with unhealthy 
behaviors, such as an improper diet, may have lower 
health consciousness compared to individuals with 
healthier habits. As a result, they may be less likely to 
adhere to regular cancer screening [45]. These mentioned 
findings indicate that encouraging women to prioritize 
regular mammography screening may be influenced 
by promoting healthy behaviors, such as maintaining a 
proper diet.
It is important to acknowledge the limitations of this 
study to ensure a comprehensive understanding of the 
findings. The cross-sectional design of the study prevents 
us from establishing causality between the identified 
associations. Additionally, the use of secondary data 
restricts the analysis to variables available in the 
datasets, potentially missing important factors such as 
women’s knowledge and attitude towards preventive 
services, which could have provided a more detailed 
understanding of the associations. It is worth noting 
that factors such as lack of knowledge, low motivation, 
cultural or cognitive beliefs, attitudes, self-efficacy, and 
fear of tests are known to influence cancer screening 
behaviors in women  [46]. Therefore, examining these 
factors alongside other variables would have provided 
a more comprehensive analysis. Furthermore, caution 
should be exercised when comparing uptake data from 
different sources and countries, as variations in screening 
programs and target populations can affect the results. 
To improve breast cancer screening behaviors among 
women, it may be necessary to consider interpersonal and 
community factors in addition to individual factors. This 
broader approach can help identify additional correlates 
of prevention behaviors and contribute to more effective 
strategies for promoting breast cancer prevention.
Indeed, this study has its strengths, particularly in its 
population-based sample size of 251,011 women. By 
examining various variables such as dietary habits, 
exercise, smoking, and demographic properties, it 
sheds light on the relationships between these factors 
and mammography screening. This provides valuable 
insights into the associations between breast cancer 
screening behavior and preventive lifestyle behaviors. 
By targeting both preventive lifestyle choices and breast 
cancer screening behaviors, interventions can effectively 
promote positive changes in behavior and ultimately 
reduce the incidence and impact of breast cancer. 

Conclusions

Understanding the factors that influence women’s 
cancer screening behavior is crucial in reducing cancer 
mortality through early detection. In the current study, 
the factors of age, higher education, being employed, 
having children, family history of cancer, physical 
activity, smoking status, and diet were all predictors 
of mammography screening. By examining various 
variables such as dietary habits, exercise, smoking, 
and demographic properties, it sheds light on the 
relationships between these factors and mammography 
screening. This provides valuable insights into the 
associations between breast cancer screening behavior 
and preventive lifestyle behaviors. By targeting both 
preventive lifestyle choices and breast cancer screening 
behaviors, interventions can effectively promote positive 
changes in behavior and ultimately reduce the incidence 
and impact of breast cancer.
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