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Breast cancer screening behavior 
and its associated factors in female 
employees in South Khorasan
Zoya Tahergorabi, Mahyar Mohammadifard1, Fatemeh Salmani2, Mitra Moodi3

Abstract:
BACKGROUND: Breast cancer is a preventable disease, using three secondary preventive methods 
of mammography, clinical breast examination (CBE), and breast self‑examination (BSE) that can 
lead to early detection of breast cancer. This study was designed to assess breast cancer screening 
behavior and its associated factors in females employed in South Khorasan.
MATERIALS AND METHODS: In this analytic‑descriptive study, 2256 female personnel of 
governmental organizations were investigated in Birjand city in 2016–2017. The data collection tool 
was a three‑part questionnaire: sociodemographic characteristics, knowledge about breast cancer 
screening methods plus women’s performance, and stage of change regarding screening behaviors 
of mammography, CBE, and BSE. The data were analyzed by SPSS 16 and one‑way analysis 
variance, Tukey’s post hoc, and multiple logistic regression model statistical tests.
RESULTS: The mean ± standard deviation score of knowledge of the women was 3.45 ± 1.5. There 
was a significant difference of the mean score of knowledge between the single and married (P = 0.03) 
and age group (P = 0.04). The stage action of mammography, CBE, and BSE was 6.8%, 12.3%, 
and 16.8%, respectively. Logistic regression model showed that variables such as age and family 
history of breast cancer were highly significant related to mammography and also CBE. Knowledge 
was also highly significant in mammography, CBE, and BSE. Education level in CBE, marital status 
in BSE and mammography, and job in BSE were also significant (P < 0.001).
CONCLUSIONS: This study reveals insufficient knowledge of female workers about breast cancer 
and the negative influence of low knowledge on the practice of breast cancer screening behavior. 
Therefore, the establishment and maintenance of regular educational courses for female employees 
is essential.
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Introduction

Breast cancer is considered a chronic 
noncommunicable disease.[1] Nowadays, 

it has become a matter of serious public health 
in both developing and developed countries. 
Breast cancer is the most common female 
cancer worldwide and constitutes 23% of the 
total cancer cases and 14% of cancer death.[2]

Despite the reduction of breast cancer 
mortality rates in developed countries, 

the incidence has increased in developing 
countries like Iran (from 19% to 21.4%). 
Health‑care professionals believed that the 
majority of Iranian women with breast cancer 
are diagnosed at advanced stages of disease. 
Increasing the incidence of breast cancer and 
the difficulties in its treatment in advanced 
stages imposes a huge burden on health 
systems and creates a major challenge for health 
policymakers in developing countries.[3,4] It 
seems that the control of modifiable breast 
cancer risk factors such as long menstrual 
history, obesity after menopause, recent use 
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of oral contraceptives, postmenopausal hormone therapy, 
never having children, or having the first children after 
age 30, and exposure to radiation can impact reducing the 
incidence of breast cancer.[5]

Breast cancer can be prevented by three secondary 
preventive methods of mammography, clinical breast 
examination (CBE), and breast self‑examination (BSE) 
that can lead to early detection of breast cancer. BSE can 
be done anytime and anywhere at no cost. The American 
Cancer Society (ACS) recommends mammography in 
women aged 40 years and above annually and CBE every 
3 years by health professionals in 20s and 30s lifelong 
and after the age of 40 years every year.[6,7] Although BSE 
practice as a screening test can increase the probability 
of detecting breast cancer at an early stage by women 
themselves, it is associated with an increased number 
of biopsies for benign breast lesions and increased 
physician visits. Furthermore, mammography and CBE 
facilitate early detection and treatment of breast cancer 
and thus reduce the mortality rate.[8]

Delay in diagnosis and treatment of cancer can be due to 
patient‑mediated delay, practitioner, or hospital delay. The 
patients who delayed for more than 3 months presented 
lower 5‑year survival rates than those with <3 months 
of delay. This emphasizes the importance of screening 
methods for the early detection of breast cancer. 
Socioeconomic and demographic factors, mainly marital 
status, education, and income, influence patient delay.[9]

The transtheoretical model (TTM) was applied to the 
dynamic, motivational, and cognitive processes of 
behavioral change to study health‑promoting behaviors 
such as exercise, substance and alcohol abuse, stress 
management, AIDS prevention, colon and breast cancer 
screening, and mammography. It consists of different 
stages of precontemplation, contemplation, action, 
maintenance, and relapse that were first developed 
by Prochaska and Di Clementein 1983. Although the 
TTM model structurally is more complex than other 
models, it integrates a wide range of information and 
it is an instrument with the capacity for the design and 
management of both individual and community level 
health behavior change intervention programs.[10,11]

Therefore, since the transition between the stages of 
change is influenced by independent variables, we 
conducted this study to examine breast cancer screening 
behavior and its associated factors in female employees 
in South Khorasan.

Materials and Methods

This cross‑sectional descriptive‑analytic study was 
conducted on 2256 female employees of governmental 

agencies of Birjand city (capital of South Khorasan 
Province, Iran) in 2016–2017. The sampling method was 
a census. To increase the cooperation of organizations 
with this research project, a letter from the governorate 
was sent to all government offices to participate in a 
breast cancer screening project. In the first phase of the 
project, we requested each organization to introduce a 
trusted and interested woman as the correspondence for 
the project. Then, the correspondences of all departments 
were invited and made aware of the purpose of the 
research project. At the end of the session, we gave them 
the questionnaires to distribute to their colleagues. In 
total, 43 organizations participated in this project. Of the 
2,500 questionnaires submitted to the correspondence of 
the organizations, 2256 questionnaires were completed 
in full (response rate = 90.24%).

The data collection tool was a three‑part questionnaire. 
The f irst  section contains sociodemographic 
characteristics (age, education, marital status, marriage 
age, first gestational age, number of children, lactation 
and menopause status, family income, and insurance).

The second part of the questionnaire included 
questions about the history of difficulty and problems 
in breasts, the history of breast cancer in the first‑grade 
family, the history of referral for mammography 
or ultrasound, the status of information on breast 
cancer and its diagnostic methods, and the source 
of information and knowledge questions about 
breast cancer screening methods (8 questions), with 
a score of 1 for a correct answer and 0 for a wrong 
response. Knowledge scores were categorized to 
three levels of ≤4 as weak, 5–6 moderate, and ≥7 as 
good knowledge. To determine the content and face 
validity of knowledge questions, an expert’s panel 
including 10 experts (three health educationists, two 
radiologists, one pathologist, two gynecologists, and 
two epidemiologists) was employed. The questionnaire 
was given to these faculty members and was revised 
based on their comments. Then, the modified 
questionnaire was completed by 25 females who were 
not included in the sample and its Cronbach’s alpha 
was obtained to be 0.86.

The third section of the questionnaire consisted 
of three questions about women’s performance 
regarding screening behaviors of mammography, 
CBE, and BSE. Furthermore, to evaluate breast cancer 
screening behavior stages of change, we used the 
Rakowski Change Stages Questionnaire.[12] This scale 
has 5 questions related to breast cancer screening 
behavior (mammography, CBE, and BSE), which 
requires a person to choose one of the five options 
as a stage of behavior changes (precontemplation, 
contemplation, preparation, action, maintenance, 
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and relapse). The participants in this study were 
informed that all identifying information would be kept 
confidential.

The collected data were analyzed by the Statistical 
Package for the Social Sciences (SPSS version 16, Chicago, 
IL, USA) and were reported as mean ± standard deviation 
or as numbers and percentages for quantitative variables. 
At first, the normal distribution of the data was assessed 
by running the Kolmogorov–Smirnov test. The one‑way 
analysis of variance and Tukey’s post hoc statistical 
tests were used to compare knowledge score mean in 
terms of demographic variables. Odds ratios (ORs) 
and 95% confidence levels (CIs) were calculated using 
multiple logistic regressions to estimate relative factors 
of mammography, CBE, and BSE screening behaviors. 
P < 0.05 was considered statistically significant for all 
statistical tests.

Results

This study was conducted on 2256 female employees 
in Birjand executive agencies, with a mean age of 
38.5 ± 7.5 years and an age of marriage of 23.3 ± 3.7 years. 
The majority of them were university graduates (87.1%) 
and 88.5% were married. As many as 94.5% were not 
menopausal and only 5.5% were menopausal. In terms 
of income level, 23.4% reported good, 67.6% moderate, 
and 9% weak.

Regarding the status of breast cancer screening behavior, 
18.6% of women had a history of mammograms, 20.1% 
had a CBE, and 50.5% had a history of BSE. The results 
of the stages of screening behavior change of stage 
mammography, CBE, and BSE were 6.8%, 12.3%, and 
16.8% women in the action stage, respectively. The 
frequency distribution of change stages according to the 
screening behavior is presented in Figure 1.

The mean score of knowledge in the women studied 
was 3.54 ± 1.5 out of 8 points. Figure 2 illustrates the 
knowledge levels. The main sources of awareness were 
the Internet (36.8%), book (34.5%), and TV (34.4%).

There was no significant difference in the mean score of 
knowledge on the level of education, but in the married 
women, it was significantly higher than the singles, and 
at the age of 50 and above, it was significantly higher 
than other age groups [Table 1]. The mean score of 
knowledge in women who performed mammography 
was significantly higher than those without mammogram 
history (3.79 ± 1.4, 3.48 ± 1.5, P < 0.001). There was a 
significant increase in women with a history of CBE as 
compared to women without a CBE history (3.84 ± 1.5, 
3.46 ± 1.5, P < 0.001). Furthermore, the mean score 
of knowledge in women with a history of BSE was 

significantly higher than the women without a previous 
history (3.97 ± 1.4, 3.09 ± 1.4, P < 0.001).

Multiple logistic regression models indicated that the 
chance of mammography and CBE in women without 
a family history of breast cancer was significantly less 
than those with a family history (Mamo: OR, 0.28; 95% CI, 
0.15–0.54 and CBE: OR, 0.38; 95% CI, 0.24–0.62). For every 
10 years increasing in age, the chance of mammography 
and CBE was 1.5 times and 0.5 times, respectively; 
with increasing in the knowledge score, the chance 
of mammography, CBE, and BSE was significantly 
increased (Mamo: OR, 1.28; 95% CI, 1.06–1.35 and 
CBE: OR, 1.22; 95% CI, 1.13–1.32 and BSE: OR, 1.43; 
95% CI, 1.34–1.53). Women with marriage history had 
a significantly positive chance in mammography and 
BSE (Mamo: OR, 2.23; 95% CI, 1–5.02 and BSE: OR, 
1.58; 95% CI, 1.18–2.11); the chance of mammography 

Table 1: Comparison of knowledge score mean 
in terms of demographic variables in 2256 female 
employees of South Khorasan, Iran
Variables n Mean±SD ANOVA test/

Tukey’s post hoc
Education level

Elementary 32 3.37±1.6 P=0.73
High school 42 3.74±1.6
Diploma 216 3.56±1.5
University 1966 3.53±1.5

Marital status
Married# 1996 3.56±1.5 P=0.03*
Single## 225 3.34±1.7
Divorced and widow### 35 3.17±1.6

Age (year)
≤29a 254 3.52±1.5 P=0.04*
30‑39b 1064 3.58±1.5
40‑49c 672 3.6±1.45
≤50d 216 3.28±1.6

*P<0.05 is significant, #,## ,###  P=0.03, a,bP=0.04, c,dP=0.03. SD=Standard 
deviation, ANOVA=Analysis of variance

Figure 1: Frequency distribution of breast cancer screening behavior stage of 
change in 2256 female employees of South Khorasan, Iran
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in health workers was significantly more than other 
employees (OR, 2.73; 95% CI, 1.74–4.29), and the chance 
of BSE in health workers was significantly less than other 
workers (OR, 0.42; 95% CI, 0.34–0.51). Furthermore, 
women with university education had less chance of 
CBE (OR, 0.56; 95% CI, 0.39–0.80) [Table 2].

Discussion

The purpose of this study was to investigate breast cancer 
screening behavior and its associated factors in female 
employees in South Khorasan.

Our findings on the action stage of respective 
mammography, CBE, and BSE behavior of 6.8%, 12.3%, 
and 16.8% are lower than the study reported by Musugire 
among 226 nurses and midwives working at King Faisal 
Hospital[13] and higher than the study conducted in 
Addis Ababa.[14] However, our results are in agreement 
with Salmani et al.[15] A possible explanation for this 
result can be a significant association of environmental 
and socioeconomic factors including cost, accessibility, 
inaccurate knowledge about breast examination, or no 
knowledge about practicing BSE correctly, and also 
married status. Several studies have shown that low 
cultural perceptions and social norms can be barriers to 
breast cancer screening.[16‑18]

The low level of knowledge found in our study is similar 
to Shiryazd et al. on 438 women referring to health centers 
of Yazd city.[19] Our findings on knowledge of female 
employees are in contrast with the study by Kotepui 
et al. on female personnel, lecturers and laboratory 
scientists, and general officers that had a significantly 
higher knowledge about breast cancer screening.[20] The 
difference may be due to the study population of higher 
educated female employees in the female personnel of 
Walailak University in Nakhon Si Thammarat, Thailand, 
than South Khorasan.

Our study indicated that age ≥50 and marital status 
significantly influenced the knowledge of breast 
cancer. Our result is in accordance with the study 
by Cruz‑Castillo et al.[21] and is not compatible with 
Haghighi et al.’s study.[22] Our explanation is that older 
women do not believe that screening is a beneficial and 
essential preventive method for diagnosis in the earliest 
stages of breast cancer.

Marital status significantly influenced the knowledge 
of breast cancer as the married women had a greater 
OR of repeating mammography and BSE compared 
to single women. Our findings in this respect are in 
agreement with Abeje et al., Farhadifar et al., and 
Hanske et al.[14,23,24] but are contrary to the findings of 
Fouladi et al. on 380 women aged 30 years and above 
who had referred to health‑care centers and Yıldırım 
and Özaydın on 1271 women aged between 40 and 
69 years residing in Moda/İstanbul.[25,26] A possible 
explanation may be that married women benefit from 
the economic, emotional, and psychological support 
of their husbands and children, whereas divorced/
widowed women lack such support. Since family 
member and the spouse are considered as the most 
important components of the social networks, therefore 
positive influence of marriage on their partner health 
behavior may play an important role in creating 
positive subjective norms to encourage mammography 
and BSE.[9] In addition, age at first full‑term birth and 
the duration of breastfeeding are factors that have 
been proven for substantial influence on the incidence 

Table 2: Multiple logistic regression analysis predicting breast cancer screening behaviors in 2256 female 
employees of South Khorasan, Iran
Predictors Mammography CBE BSE

OR 95% CI OR 95% CI OR 95% CI
25% 97.5% 25% 97.5% 25% 97.5%

Age* 1.15b 1.11 1.19 1.05b 1.03 1.07 1.01 0.99 1.03
Knowledge 1.20b 1.06 1.35 1.22b 1.13 1.32 1.43b 1.34 1.53
Job (employee, health workersa) 2.73b 1.74 4.29 1.22 0.95 1.56 0.42b 0.34 0.51
Family history of breast cancer (yes, noa) 0.28b 0.15 0.55 0.38b 0.24 0.62 0.68 0.42 1.10
Education (university, othersa) 0.80 0.52 1.22 0.56b 0.39 0.80 0.90 0.67 1.20
Married (married, singlea) 2.23b 0.99 5.02 1.34 0.91 1.97 1.58b 1.18 2.11
aReference category, bP≤0.001, *In mammography population age >40. CBE=Clinical Breast Examination, BSE=Breast self‑examination, OR=Odds ratio, 
CI=Confidence interval

Figure 2: Frequency of female knowledge levels about breast cancer screening in 
2256 female employees of South Khorasan, Iran
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of breast cancer, whereas single women have no 
experience of childbirth or breastfeeding.[27]

In this study, the main source of awareness was the 
Internet search and media. Because of the limited access 
to these sources that have important roles in increasing 
knowledge and practice of breast cancer, routine proper 
counseling by health‑care providers is recommended to 
improve breast cancer knowledge.

Our study revealed that women who had previous 
mammography, BSE, and CBE behavior had significantly 
higher mean knowledge score than those who did not. 
It is not exactly clear whether breast cancer knowledge 
precedes cancer screening or, vice versa, previous 
screening behavior increases knowledge. Elobaid found a 
positive association between knowledge of breast cancer 
and screening uptake.[28] However, further studies are 
necessary to establish the direction of causality.

Age is considered as one of the most important risk 
factors for breast cancer. Several studies indicate that 
recommendation of screening behavior by doctors 
and health‑care providers is the most important 
predictive factor in mammographic screening.[29,30] ACS 
recommends mammography in women aged 40 years 
and above; its implementation by physicians and 
health‑care systems increases mammography behavior 
in women.[28,31]

It was found that knowledge about breast cancer is the 
common effective variable in BSE as well as in the practice 
of CBE. In our study, it was cleared that education level 
is an effective variable in CBE but not BSE. There are 
two reports on a higher level of education and higher 
knowledge score that are significant determinants of BSE 
and CBE practice that this can explain our result.[20,32]

The findings of our study revealed that the OR 
mammography practice was greater in women with a 
family history of breast cancer. This finding supports 
the results of previous studies that indicated the 
effect of family history on enhancing mammography 
behavior.  Examining screening behaviors in women 
with a family history of breast cancer argues that this 
history increases their risk of breast cancer and induces 
greater worry leads to enhanced screening,[33,34] whereas 
other studies have reported that anxiety decreased the 
likelihood of mammography screening practice.[35,23]

This study had several limitations that are worth noting. 
This investigation is a cross‑sectional survey and thus 
did not follow up the respondents. Another limitation 
was the lack of comparison between women who once 
or twice or even more times had screening behavior 
mammography, CBE, and BSE. Furthermore, breast 

cancer screening behavior barriers were not investigated 
in this research.

The present study has a number of strengths. First, 
the high participation rate increased the power of the 
results. Second, to our knowledge, this study is the first 
to report on screening for breast cancer behavior in 
female employees of the whole organizations of South 
Khorasan Province.

Conclusions

Our findings indicated that the rate of women in 
the action stage of mammography, CBE, and BSE 
behavior was low, and also, it revealed that the factors 
associated with mammography, CBE, and BSE practice 
in women including knowledge, level of education, 
age, family history of breast cancer, and marital 
status are important. Therefore, these factors must be 
considered for targeting and programming of efficient 
interventions on changeable barriers of screening. 
Breast cancer awareness promotion with collaboration 
among health‑care providers and government and 
nongovernmental organizations for financial and social 
supports is recommended.
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