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Introduction:
     Non-communicable diseases (NCDs): According to the World Health Organization (WHO), majority of global deaths (40.5 million, equivalent to 71%) were attributed to Non-Communicable Diseases (NCDs) in 2016.  Among four NCDs (Cancers, diabetes, cardiovascular diseases and chronic lung diseases), cancers were the second leading cause of death (9 million, 22 of all NCD deaths), in 2016 (1).
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          Figure1: Breast cancer facts(2)
Breast cancer (BC) is the most prevalent female cancer and  the main leading cause of cancer death in females worldwide (3). It is also, the most frequently diagnosed female cancer in 140 of 184 countries in the world (4). BC is the second most common cancer overall (5).Comparing countries in the world, Belgium had the highest rate of BC, followed by Luxembourg and Netherland, with 113.2, 109.3 and 105.9 (age standardized rate per 100.000), respectively. Amazingly, nine out of top ten countries with BC in the world are developed countries (5). In spite of this, 50% of cases and 58% of deaths related to BC, occur in less developed countries, signifying the fact that BC is not merely the disease of advanced countries. The trend is ascending in less developed countries (6). 
BC survival rate differs dramatically between countries, from 80% in North America, Japan and Sweden to 60% in middle-income countries (MICs) and less than 40% in low-income countries (LICs).This difference in survival rate of BC can be attributed to lack of screening programs for early detection and diagnosis of BC which is the most important determinant of survival rate (6).
 	 There is a significant positive correlation between age and BC. Under 40-years of age, BC incidence is low (e.g., 4% in the US). The rate increases with increasing age and reaches to the peak in women with more than 70 years (7).For BC, the median age at the time of diagnosis is 62, showing that 50% of women have BC before this age which impose a great burden of disease on individuals, families, health care systems and communities. It is of great importance to note that the median age of diagnosing is different according to race and ethnicity (7).
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Figure 2: Age-Specific Rate of Breast Cancer in the US (7)

BC is not merely a disease of women. Although rare, it can be identified in men, too. According to the center for disease control and prevention (CDC), 1% of diagnosed  breast cancers can be found in men in the US (8).


Different types of BC: 
 BC usually originates from the cells of lobules or ducts and based on the spread of cancerous cells, it is divided into two different types: The first type is non-invasive, in situ or BCs which stay at the same places where they are formed and do not invade normal tissues and the second type is invasive BC which does grow into healthy tissues. Most of BCs are invasive (9). 
[image: ]
Figure3: Different types of breast cancer (10)
Stages of BC: 
Classifying cancer according to how much the disease is present in the body and where it is located or how far it is from its origin is called “staging”.  Tumor size, its location, the extent to which it spreads from the place of origin and where it is located at the present time, are information obtained from tests (such as clinical breast exam, mammography, or other tests) and are used to determine the stage of BC which is inevitable to appropriately plan treatment, approximate the outcomes and significantly affect survival rate (11). BC is clinically divided into 5 stages which has been illustrated in the below snapshots (figures 4 and 5).
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Figure 4: Stages of breast cancer(12)
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Figure 5: TNM classification system for breast cancer tumors(13)

Importance of early detection:
Mortality from BC, directly and dramatically is associated with early detection of disease. Statistics shows that 5-year survival rate is much greater (80%-99%) or even 100% when disease is identified at earlier stages than when it is diagnosed at later or end stages (22%-63% or even less than 22 %). Early diagnosis can have tremendous effect on decreasing the complications of disease  (14). Early detection not only can significantly increase the rate of 5-year survival, but also can dramatically affect the costs of treatment as well. The difference in mean treatment costs is noticeable among different stages of diagnosis. Costs at stages 2, 3 and 4 are 32%, 95% and 109% higher than stage 1, respectively (15).
[image: Breakthroughs in Breast Cancer Research - Oct 23, 2018]
		Figure6: Stages of BC and association with survival rate(16)
According to the World Health Organization, the first step to increase the rate of early detection of BC, is to improve awareness of females and their access to healthcare (17).
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Figure7: Steps to BC early diagnosis (16)
Although breast self-exam (BSE) and clinical breast exam (CBE) are sometimes recommended, mammography is current BC standard technique and the most common breast cancer screening program (18). But in case of individuals less than 40-years of age ,dense breasts and tumors less than 1 mm- about 100.000 cells- mammography is less effective and other measures of diagnostic programs are recommended (19). 
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Figure8: The three most common tiers of early detection(20)

Other new methods for early diagnosis of BC are ultrasound (21), contrast-enhanced (CE) digital mammography which is more accurate than mammography and ultrasound in dense breasts (22), Magnetic resonance imaging (MRI) that is more powerful than mammography (23) and positron emission tomography (PET) which is the most accurate method. PET  is expensive and may not be available for all (24). The most recent safe and low-cost alternative technique for mammography is microwave imaging (MI) technique (25). Biomarkers are among the most recent techniques, as well (26). Of course, most of these new techniques are not available or if available they are too expensive and not affordable in Iran. 
[image: ]
Figure 9: Conventional breast screening methods and their limitations(18)
          Different organizations such as U.S. Preventive Services Task Force (UPSTF), American Cancer Society (ACS), American College of Obstetricians and Gynecologists (ACOG), International Agency for Research on Cancer (IARC), American College of Radiology (ACR), American College of Physicians (ACP), American Academy of Family Physicians (AAFP), recommend various guidelines for BC screening in women. So, there is no single accepted guideline for all (27). Below table illustrates ACS ‘s classification system which divides women into two different categories and suggests various recommendations for each group (28).
	
	Women at average risk of BC
	Women at high risk of BC

	Characteristics
	1-NOT having a strong family history 
2-NOT having gene mutation
3-NOT having personal BC history
4-NOT having chest radiation before 30
	1-having strong family history
2-having a known gene mutation
3-Having a personal BC history
4-Having chest radiation before 30
5-Having extremely or heterogeneously
Dense breasts as seen on a mammogram
6-Having Li-Fraumeni syndrome, Cowden syndrome, or Bannayan-Riley-Ruvalcaba syndrome, or have first-degree relatives with one of these syndromes

	Recommendations
	A. 40-44 years: mammography is an option; not necessary
B. 45-56 years: should have mammography every year
C. 55or older: Can continue to mammography every year or switch to every other year
D. CBEs are not recommended at any age.
	Should start screening with mammography and MRI at the age of 30 and continue.



Consequences of BC:
For a woman, being diagnosed with BC can be one of the most devastating events that she may confront with during her life span which can significantly affect the quality of her life (QOL).
 Primary consequences of BC diagnosis include a wide range of psychological distress such as anxiety, depression, avoiding communication with others, being worried about future and family responsibilities, problems related to personal relationships, having problems in concentration, self-blaming, adverse effects of treatment, losing jobs, catastrophic financial burden and so many others which in turn can dramatically affect the QOL of patient, immediate-members of the family and also close friends.
 Generally speaking, physical, social and financial problems are among the  most important consequences (29). 
Prevalence of depression in women with BC has a wide range from 1.5-50% (30). 
More than one in ten women with BC develops severe depression (30).
 Economic problems  resulting from BC can affect the whole family since they are interlinked with patient (31).
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Figure10: Impacts of BC(32)
BC in Iran:
BC is the leading cause of death in women aged 35-55 in Iran (33). Comparing the most common cancers in Iranian females, it can be derived that BC is the most prevalent one, with Age Standard Rate (ASR) of 33.2 per 100,000. The mean age of occurrence of BC in Iran is 5 years earlier in comparison to mean age of affliction in developed countries (34). Another comparison between peak incidence age of BC in Iranian females with its peak at global level showed that the peak incidence of BC among Iranian females is in the fourth or fifth decades, whereas global peak incidence is a decade later (35). It is noteworthy to mention that owing to special socioeconomic status in Iran, women are considered as the main pillar of family as mothers and they have a key role in family life. So, when a mother is diagnosed with BC, this event can significantly affect not only the patient herself, but also psychological, social and financial aspects of family life (36).
Trend of BC incidence among Iranian women is ascending (37). By increasing life expectancy in recent decades and as a result of confronting with the procedure of ageing, it can naturally be anticipated that BC incidence accelerates in the near future much more than before (37).  Ascending trend of BC incidence has been mentioned in some other researches, as well. Two age groups ( 45-65 and 80-85) had the highest BC incidence rate (38). 
 	Different areas and provinces of Iran have various BC incidence rates. Lifestyle, individual behavior and age composition are among the factors that bring about these differences (39).
In addition, Iran has diverse classifications in geography, culture, climate, ethnicity, race, nutrition and socioeconomic status which cause individuals to be exposed to different risk factors conducive to BC (40). Comparing different provinces of Iran about BC, it has been found that the age standard rate of BC is higher in central and northern provinces of country (including Golestsan province) than in others (27).
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Figure 11: Age –specific incidence year per 100.000 person-years of breast cancer among women in 5 provinces in Iran (41).

             In the snapshots below (figures 9 and10) BC deaths and disability-adjusted life years (DALYs) in women for all age groups in Iran in 2019 have been illustrated.  BC deaths were 2.82% (2.62%-3.07%) of total deaths and BC DALYs were 1.76% (1.49%-2.07%) of total DALYs (42).
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Figure 12: Iranian females - all age groups - deaths in due to BC in 2019(42)
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Figure 13: Iranian females, all age groups DALYs in due to BC in 2019(42)
            In the next 4 snapshots, age –specific deaths and DALYs for two different age categories have been depicted and are divided into two categories according to age. The first one is for age group (15-49) and the next one is for age groups (50-69) (42).
Deaths
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Figure 14:  BC deaths in Iranian females aged 15-49 in 2019, 8.18% (7.56%- 8.84%) of total deaths-(42)
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Figure 15: BC deaths in Iranian females aged 50-69 in 2019, 5.51% (5.11%-6.1%) of total deaths -(42)
Comparing figures 14 and 15 demonstrates that death rate among younger age group (15-49) is much higher than in older age group (50-69). It signifies the importance of improving knowledge, attitudes and practices of individuals in this age group about BC, to increase the rate of breast self-exam, clinical breast exam, mammography or other preventive measures so as to diagnose the disease in earlier stages in the natural history of the disease. Below figures depict DALYs.
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Figure 16: BC DALYs in Iranian females, aged 15-49 in 2019, 1.9% (1.515-2.36%) of total DALYs - (29)
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Figure 17: BC DALYs in Iranian females aged 50-69 in 2019, 2.93% (2.49%-3.42%) of total DALYs - (29)
Comparing figures 16 and 17 depicts that DALYs in older age group are roughly 50% higher than in younger age group (2.93% in older age group in comparison to 1.9%, in younger age group). It should be investigated that whether the witnessed difference is due to inappropriate time of diagnosis or the other probabilities such as comorbidities in elderly, lack of access to healthcare services, higher expenses or any other reasons.
Golestan Province:
Golestan province is located in north-east of Iran and south of Caspian Sea with a population of 1.8 million (in 2016) and an area of 20.380 km square. Its name comes from “Gol” which means “flower” and “estan” which means “land” in Persian language, so literary Golestan means “The land of flowers”. Golestan has 12 counties which are called “sharestan” in Persian language. 
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Figure 18: Map of Golestan province (43)
 BC is the most prevalent female cancer in Golestan province and the trend is ascending (44). 
Gonbade-ghaboos County:
Gonbade-ghaboos, with a population of 348744 in 97147 families, is the largest county in the province. Turkmen ethnicity is the most prominent and the most populated ethnicity in this county (45).
[image: ]
Figure 19: Symbol of the city. Tomb of Shams-ol-Mali Qaboos Ebne Voshmgir Ziyari, the ruler, in ancient times(46)
According to American Cancer Society (ACS) BC risk factors are divided into two groups. Modifiable (life-style related) and non-modifiable risk factors (47). Drinking alcohol, being overweight or obese, physical inactivity, null-parity, not breastfeeding, taking oral contraceptive pills (OCPs), hormone therapy after menopause and socioeconomic status are among the most important modifiable (life-style related) risk factors (34). 
            Being a female, inheriting certain genes, personal and also family history of BC, having early menstrual period, having dense breast tissues, age, race, ethnicity and geographic place of residence are among risk factors which can affect patterns of practicing BC screening programs, affect the rate of mortality and also have great impact on severity of complications .(34).
That is why, Gonbade-ghaboos (as the largest Turkmen city in Iran) has been considered and selected for this research to find out if there are any differences in knowledge, attitude and practices of  Turkmen women (as the most prominent ethnicity in this county) with women from other ethnicities. This knowledge and attitude can affect participation in BC screening programs and early detection of disease, if it is definitely followed by taking action.
Literature review (globally):
Since BC incidence and related-deaths are important public health problems worldwide, there are a myriad number of studies performed in different parts of the world to assess knowledge, attitude and practices of women towards BC. From among all, we can name the studies performed in  Saudi Arabia (48), Pakistan (49) , Iraq (50) , Nigeria (51), Tunisia (52), Saudi Arabia (53), India (54), Vietnam (55), India (56), Eritrea (57), Saudi Arabia (58), Vietnam (59), India (60) , Saudi Arabia (61). The goals of all these studies were to assess women’s knowledge, attitude and practices towards BC and BC screening programs in different geographic areas or in different countries so as to use the results to intervene, to improve the situation and to help early detection of BC, if necessary.
According to ACS, race, ethnicity and geographical region of residence can have great impact on socioeconomic, cultural, religious, environmental and so many other different factors involving in BC incidence and mortality. So, the study conducted in a special part of the world and in a special target population, although can provide a general overview of the problem for researchers, cannot introduce appropriate data for decision makers and health planners in other parts of the world or in a different population.
 Actually, information about each target population is specific to that special community and can help policy-makers in that  special area to make appropriate decisions, policies and plans according to the available data introduced at state, county or province or level.
Literature review in Iran:
There is no article related to study knowledge, attitude and practices of women towards BC in Gonbade-ghaboos, but there are some similar studies performed in different provinces or cities of Iran. In a study conducted by Parsa, et al in 2005 in Hamedan, 261 patients who referred to health and medical centers in Hamedan were interviewed with a structured questionnaire to explore their knowledge towards BC and their practices about breast self-examination (BSE). Two third of participants had never performed BSE, in 48% of these participants the reason for not practicing BSE was “lack of knowledge”. At the end of the study they reached this conclusion that most of the participants did not have appropriate and enough information about pertinent issues related to BC and had poor BSE practice. This article also mentioned that in western countries BC is a disease of postmenopausal period and usually cannot be seen in premenopausal females. But in Iran, premenopausal women (younger women) can be afflicted by disease, as well (62).
In another study conducted by Akhtari et al, in the same city (Hamedan), yeas later in 2014, to explore knowledge of BC and BSE practice among Iranian Women in Hamedan, 368 women were interviewed face-to-face based on a validated questionnaire. Only 26% of the participants had BSE practice and level of breast cancer knowledge was significantly associated with BSE practice. So, nine years after the first study (by Parsa in 2005) the researchers again reached the conclusion that the women had inadequate knowledge about BC and related issues, probably showing that no intervention had been implemented from the time that the first study had been performed (63).
A similar study conducted by Tazhibi et al, in Isfahan, published in 2014, to explore awareness level of  BC risk factors, early warning signs, and screening and therapeutic approaches among Iranian adult women residing in Isfahan. In this cross-sectional study 2250 women in an institute of cancer research in Isfahan were investigated with a self-administered questionnaire.  The rate of awareness about screening approaches, risk factors, early warning signs and therapeutic modalities of breast cancer was 33.2%, 31.9%, 26.7%, and 35.8%, respectively, and level of knowledge about BC was poor to moderate. The researchers reached this conclusion that  awareness of  study population about BC was low (64). 
Fouladi et al, conducted a study in Ardebil, north-west of Iran, on 380 women 30 years- old or more, in 2013, to explore beliefs and behaviors of BC screening among women referring to health care centers in Ardebil , using a modified health belief model questionnaire. The result of the study showed that only 27% of  women performed BSE, suggesting low level of awareness and knowledge among target population (65). 
In a study conducted by Atashi et al, they used a standardized questionnaire to explore knowledge, attitudes, and practices toward breast cancer among 210 midwives, aged 20-62, participating in a breast cancer educational seminar in Tehran in 2020.  The results showed that knowledge in 65.9% of the participants was excellent and 30.8% of them had regular BSE every month. So the researchers reached the conclusion that awareness and knowledge of BC is associated with educational level (66).
Importance of this study:
 BC is the cause of a constellation of consequences, including death and disability adjusted life years (DALYs). Given that BC can dramatically affect quality of life, it can be considered as an important cause of devastating problems for the individuals, families and communities. BC can impose great burden on health care systems, as well. So, it is crucial for women to have enough basic knowledge about BC. This knowledge can have huge impact to participate in BC screening programs which can lead to early detection of the disease so as to avoid a great number of deaths and DALYs. In this case and as the first step, it is necessary to assess knowledge of target population and then try to intervene in order to improve the situation according to the results. 
In this study we are going to evaluate knowledge, attitude and practices of Iranian women aged 20-70, residing in Gonbade-Ghaboos towards BC and BC screening programs. The data obtained from this study can be used by policy-makers at county or even province level to intervene, if necessary, in order to improve the situation and to decrease number of deaths or related consequences of BC.

Goals of the study:
[image: C:\Users\Ashkan\Desktop\SMARTGoals.png]
Source: Clearvoice.com

General goal:
To study knowledge, attitude and practices about BC and BC screening programs among women aged 20-70, residing in Gonbade-ghaboos, referring to one of the main reference radiology and sonography centers in the county. 

Specific goals:
· To determine level of knowledge, attitude and practices (KAP) about BC and BC screening programs among women aged 20-70, residing in Gonbade-ghaboos, referring to one of the main radiology and sonography centers in this city
· To identify practices of women aged 20-70, residing in Gonbad-ghaboos, referring to one of the main radiology and sonography centers in this city for screening BC behaviors 
· To determine association between some of the most important demographic risk factors/exposures with probability of having BSE or mammography
· To study barriers to mammography
· Note: Knowledge and attitude about BC are factors that can lead to practices. So, knowledge and attitude were considered as “main exposures” and practices were considered as “main outcomes”.
Research method:
Study design: This was a cross-sectional study design.
Sampling method: Convenience sampling method was used to recruit the participants. 

Sample size:
[image: ]
Figure 20: Sample size calculation(67)
· We used a special formula to calculate sample size in this cross-sectional study. Generally we need some factors to calculate sample size in a cross-sectional study design (68). 
· We need P which is prevalence of condition/ health state and is obtained from previous studies. If there is no information from previous similar studies, the same as the case in this research (that no study has been conducted in county of interest up to the present time), then p should be considered P=0.5(or 50%). In this study, P is rate of knowledge, attitude and practices of Iranian women, residing in Gonbadeghaboos at the time of study, towards breast cancer.
· We also need q which is 100-p (when p is in percentage terms) and 1-p (when p is in decimal terms). In this study p=q=0.5.
· We need d, as well, which is allowable error (5-20% of P).It is also called the precision of the estimate. It can be called either relative precision, or the absolute precision. In this study d=5%=0.05.
· The last factor that we need is Za [Z alpha]. The value of z is obtained from probability tables. Considering this assumption that values are normally distributed, then 95% of values falls within 2 standard deviation of the mean. The value of z corresponding to this would be 1.96 (from standard normal variate tables). 
The formula for estimating sample size (n) is: 
[image: ] (68).
             Substituting values of Za, we have n= (1.96) ^2[p*q]/d^2, where ^ is the symbol of “in power of”. We can round off value of Za (1.96) to 2, to obtain: n= (2) ^2[p*q], so n=4pq/d^2. Where * is the symbol of “multiplied by”.
            In this study, p=q=0.5.  So, n=4(0.5*0.5)/d^2= 4(0.5*0.5)/(0.05)^2= 4*0.25/0.0025=400
            Using above-mentioned formula we recruited 400 individuals to participate in this study.

Sample population& Inclusion criteria:
Sample population of the study were all recruited from females, aged 20-70, residing in Gonbade-ghaboos at the time of study, referring to a reference radiology and sonography center for any reason as a patient within one month period from 22nd August to 22 September 2020. A total number of 400 participants were recruited to enter study according to calculations which computed appropriate number of sample size. There was no financial benefit for the radiology center during whole period of study. This center was the most famous, the best equipped and the most precise center in county and people usually refer to this center from different areas of county (not only the individuals who lived near this center). In this case, researcher not only could be sure about random selection of sample population, using convenience sampling method, but also could make sure that women participated in this study were representative of  total population in this county. This could increase external validity of research and could make sure that results of this research can be generalizable to whole population of females residing in this county.  
 To avoid bias, participants were recruited from females who were totally alert and free from any aches at the time of referring to center to be able to fill in questionnaire and answer the questions carefully, completely and with maximum concentration, or they were excluded from study.
Manager of radiology center was present at all stages of data collection, supervising and evaluating whole procedure so as to make sure that the process of data collection be conducted accurately and correctly and also to solve probable problems, if there were any.
Recruiting a facilitator:
Following rules for active surveillance to achieve more accurate data, the author decided to specifically employ someone to interview candidates, assist them to fill in the structured questionnaire, if necessary and to explain them any probable misunderstanding to avoid dilemma in comprehending and answering questions. 
Taking into consideration that all participants were female, knowing the local culture of women in this area (who were more convenient to talk to a female healthcare staff about their breast than to talk to a man) and also predicting that a large number of candidates will be recruited from among Turkmen ethnicity (major ethnicity in this county) who may not be able to communicate in Persian language correctly and properly, a Turkmen girl was recruited to work as a facilitator. 
 	She was a university student of sports science, had excellent social communication abilities and was totally fluent in both Persian and Turkmen languages. The employee was trained for a week by researcher and manager of radiology center. She was trained to comprehend questions perfectly and to practice how to explain questions to sample population, if necessary.  The facilitator was also trained so as to know how to behave with individuals,  to encourage them to take part in study, to help them answer questions and to supervise the whole procedure so as to make sure that process of filling in the questionnaires being conducted appropriately and accurately. She was supervised by manager of radiology center at all stages of data collection.
 	The facilitator was paid for one month by researcher. She was asked to be present at radiology center from 8AM to 3PM during  week days to recruit considered sample population and also she was asked to send a complete daily report (number of recruited individuals and any probable problems that she was confronted with during that day) to researcher through e-mail every night at 10 PM.
Informed consent:	
A consent form was prepared. It contained a brief explanation of breast cancer and an overview about goals, risks and benefits of research project. It was clarified that they could withdraw and have their form destroyed at any point during the study.
Ethical considerations:
To regard ethical considerations, confidentiality, anonymity and voluntary nature of participation was explicitly mentioned in consent form. Also, it was being clarified that they were not obliged to answer all questions and they were free if they did not want to respond any question. Needless to say, the facilitator explained them that research team would appreciate if they answer as many questions as they can, so as to make the questionnaire more complete and assist  investigator to reach more precise results. At the end of the day they were asked to sign consent form, hand it out to facilitator and receive the questionnaire.

Questionnaire:
 The questionnaire consisted of 31 questions and was designed in 6 different parts as follow:
	Questionnaire
	Title of each part
	Number of questions
	Sub-questions

	Part 1
	Sociodemographic
	11
	NA

	Part 2
	General knowledge
	6
	NA

	Part 3
	Knowledge on risk factors
	1
	Yes-9 question

	Part 4
	Knowledge on signs & symptoms
	1
	Yes-6 question

	Part 5
	Attitudes
	4
	NA

	Part 6
	Practices
	8
	NA

	Total
	
	31
	15


*NA: Not available/applicable
            Each questionnaire took about 20 minutes, on average, to be completed and filled in. It should be mentioned that original questionnaire, written in English, was translated into Persian language by author and then was re-translated into English by an American university student of nursing. Two English versions were compared by supervisor so as to be totally the same and to make sure that original questionnaire had been carefully and accurately translated into Persian language. Given that both translations were the same, researcher could make sure that translation of Persian version was exactly in accordance with original English questionnaire. Complete English version of questionnaire is enclosed (appendix section).
Data collection:
            Data were collected via face-to-face conversation with participants to persuade them so as to take part in this study. After signing consent form, questionnaires were handed to volunteers. The facilitator was available during whole period to translate questions into Turkmen language or make any clarifications for those who were not sufficiently literate, if necessary. In the end, facilitator went through all questions to make sure that all questions have been answered, except for those that volunteers themselves did not want to answer.
Data analysis:  IBM SPSS statistical software version 23 was used to analyze data. 
We went through these steps to analyze data:
1- Encoding questionnaires and entering data into statistical software
2-  Descriptive analysis
3- Analytical analysis

Now, we go through each step-in detail. 
1- Encoding questionnaires and entering data into statistical software
             First of all, we encoded all questionnaires and allocated a number to each, from 1 to 400, so as to have the possibility to return back to each question in every questionnaire and check it out again, to correct any probable mistakes in process of entering data into SPSS and to make corrections, if necessary. Then data for each questionnaire were entered into SPSS, separately.
2- Descriptive Data and tables
            Exposures, Outcomes and covariates: The most important sociodemographic risk factor (as exposure) was ethnicity in this study. Also, age, educational level of participants, their place of residence and marital status were other important demographic risk factors considered as exposure that could affect outcomes and were analyzed in the next section.  Breast self- exam (BSE) and mammography were the final outcomes and age was considered as a covariate for all.
    In this step, for the first part of the questionnaire, descriptive analysis was performed to introduce demographic characteristics of participants. Frequency and percentage of each factor as an exposure (age, marital status, age at marriage, number of children, educational level, ethnicity, place of residence, monthly family income, occupation and family history of BC) were calculated and related tables were designed (Table 1). Afterwards, the same analysis was performed for each of six different parts of questionnaire, separately and related tables were designed as well (Tables 2 to 6). 
· Analysis→ Descriptive studies → Frequencies were the routes, used from” data view sheet” in SPSS to achieve the results for designing each table. 

3- Analytical analysis
Part A:
· To determine knowledge, attitude and practices (KAP) level of participants in quantitative terms, calculating KAP score for each and also for different categories.
In this part we went through these routes in SPSS:
Transform→ Recode into different variables→ Old and new values
            We put forward 27 questions to define a parameter as total knowledge, attitude and practices score (KAPS) for participants.          For each of these 27 questions we allocated below scoring system:
 “1” if the answer was correct and” 0” if the answer was incorrect.
Afterwards this route was followed:
Transform→ Compute variable→ Define “target variable (As total KAP)
And we computed KAP score (KAPS) for each participant.
At the next step, these KAPSs were categorized and a new grouping system was introduced and defined as follow:
	KAP score
	0-9
	10-18
	19-28

	Category
	Weak
	Average
	Good



Part B:
· To assess the association between risk factors (exposures) and odds of having BSE or mammography (as outcomes).
Following this route in SPSS we achieved the aforementioned goals:
Analyze→ Regression→ Binary logistic→ Define dependent variable and also independent variables (once the exposure alone and the second time we added age, ethnicity, education, Place of residence and marital status for adjustment.).
The results are being shown in the second part of analytical analysis in “result section (Table8 and Table9).
Results:
Descriptive results
Descriptive data for participants who took part in this study are being illustrated in 6 different tables. 
	Table 1: Sociodemographic Characteristics of participants

	
	
	Frequency
	Percent
	

	Age
	
	(n)
	(%)
	

	20-30
	
	103
	25.8
	

	31-40
	
	139
	34.8
	

	41-50
	
	98
	24.5
	

	51-70
	
	60
	14.9
	

	Marriage
	
	
	

	Single
	
	53
	13.2
	

	Married
	
	327
	81.8
	

	Others
	
	20
	5
	

	Marital age
	
	
	

	<20
	
	192
	48
	

	20-25
	
	115
	28.7
	

	>26
	
	45
	11.3
	

	Missing
	
	48
	12
	

	Parity
	
	
	
	

	None
	
	76
	19
	

	1
	
	90
	22.5
	

	2
	
	104
	26
	

	>2
	
	86
	21.5
	

	Missing
	
	44
	11
	

	Education
	
	
	

	No High school certificate
	150
	37.5
	

	High school certificate
	112
	28
	

	  Higher education
	138
	30.5
	

	Ethnicity
	
	
	

	Fars
	
	179
	44.8
	

	Turkmen
	
	125
	31.3
	

	Others
	
	96
	23.9
	

	Place of residence
	
	
	

	Urban
	
	204
	51
	

	Rural
	
	196
	49
	

	Monthly family income
	
	
	

	< 2 million Toman
	106
	26.5
	

	2-6 Million Toman
	190
	47.5
	

	Not stable
	91
	22.7
	

	Missing
	
	13
	3.3
	

	Occupation
	
	
	

	Housewife
	290
	72.5
	

	Others
	
	110
	27.5
	

	Family history of breast cancer
	
	
	

	Yes
	
	45
	11.8
	

	No
	
	355
	88.2
	

	Relatives with breast cancer
	
	
	

	Mother
	
	11
	2.8
	

	Sister
	
	14
	3.4
	

	Others
	
	20
	5
	

	Missing/No
	355
	88.8
	

	Total(N)
	400
	100
	


Table 1 describes sociodemographic characteristics of participants.
             Descriptive statistics about age indicates that more than one-third (139 individuals) of  participants were between 31-40 years of age which constitute the largest age group (34.8%). Remaining parts were categorized in other age groups, 21-30 (n=103), 41-50 (n=98) and 51-70 (n=60) equivalent to 25.8%, 24.5% and14.9% of all participants, respectively. 
            At initial category the researcher divided whole individuals into 5 age categories, but given that size of two last age groups were too small, they were aggregated.
            Most of the participants were married (81.8%) and 13.2% were single. Only 5% of sample population had other different marital status (divorced, widowed or separated). 
            Age at marriage for nearly half of participants (48%) was under 20 and 28.7% of women in sample population were married at ages between 21- 25. Age at marriage was more than 26 years for 11.3% of females.
            Considering parity, it could be found that 19% of women took part in this research had no child. 22.5% had one child, 26% had two children and 21.5% had more than two children.
            More than one-third of females in this study (37%) had no high school certificate and 28% of them had high school certificate. 30.5% of the sample population had higher education (associated, bachelor, master degree or higher).
              In regard to ethnicity, it could be found that just a little less than one-third of participants (31.3%) were from Turkmen ethnicity, the most prominent ethnicity in this county.
              48% of the participants were from Fars ethnicity and 23.9% had other different ethnicities (Mazandarani, Turk, Balouch and others).
             Frequency distribution of place of residence for women in this study was nearly the same between urban (51%) and rural areas (48.5%). 
 47.5% of candidates had monthly family income (MFI), more than2 and less than 6 million Toman (they were considered as families with an average MFI). 
The figure for 26.5% of them was less than 2 million Toman (poor MFI) and in 22.7% of individuals MFI was not constant. And 3.3% of them didn’t tend to express their monthly family income. 
Most of women participated in this study were housewife (72.5%) and the remaining 27.5% of them had various jobs (Private, civil servants, university-students or others). 
There was no report on family history of BC among 88.2% of women and only 11.8% of them had family history of BC. 
Considering the first-degree relatives, 3.4% of candidates reported a BC history for their sister and 2.8% for their mother.
	Table 2: General knowledge of participants towards breast cancer
	 

	 
	Frequency
	Percent

	 
	(n)
	(%)

	Have you ever heard of breast cancer?
	
	

	Yes
	377
	94.5

	No
	23
	5.5

	If heard, What is the source?
	
	

	TV/Radio
	160
	40

	Health staff
	66
	16.5

	Other sources/Missing
	174
	43.5

	Have you ever heard of breast self-exam?
	
	

	Yes
	307
	76.8

	No
	93
	23.2

	If heard, What is the source?
	
	

	TV/Radio
	106
	26.4

	Health staff
	91
	22.8

	Other sources/Missing
	203
	50.8

	Why should BSE be done?
	
	

	Helps BC prevention
	253
	63.3

	Health staff’s  Advice
	46
	11.5

	I don’t know/ Missing
	73
	18.2

	Do you think BC is preventable?
	
	

	Yes
	355
	88.7

	No
	45
	11.3

	Total (N/%)
	400
	100

	
	
	

	
	
	

	
	
	


Table 2 signifies general knowledge of participants towards BC. 
            Nearly all of candidates (94.3%) had heard of BC and only 5.7% of them declared that they had never heard of BC. Evaluating sources of information in former group, we found that mass media including TV/Radio (40%) and health staffs (16.5%) were the most important sources, only second to other sources (43.5%), mainly internet (there were some missing data included in this figure). TV was the main source of information about BC (39.5%). Radio’s share was only 0.5%.
Roughly four-fifth of participants (76%) had heard of breast self-exam (BSE). Health staffs were the least important source of information in this group (22.8%), TV/Radio ranked the second (26.4% totally), 25.6% TV and 0.8% Radio, and the main source of information among this group was some sources other than the aforementioned ones (50.8%), mainly internet. There were some missing data included in this figure.
When individuals were asked “why BSE should be done”, more than three-fifth (63.3%) announced that it should be done given that health-care staffs advised to do so.
 Less than one-fifth of them (18%) knew that BSE helps BC prevention, and 18.7% didn’t know the answer to the question or the question was missed. 
Most of the sample population (88.7%) believed that BC is preventable and only 11.3% of them thought that BC cannot be prevented.
	Table 3: Knowledge about risk factors(RFs) for BC

	 
	
	Frequency
	Percent

	 
	
	(n)
	(%)

	Family history of BC is a risk factor
	
	
	

	Agree
	
	248
	62

	Disagree
	
	17
	4.2

	I don't know/Missing
	135
	33.8

	Mother's BC is a risk factor
	 
	
	

	Agree
	
	271
	67.8

	Disagree
	
	18
	4.5

	I don't know/Missing
	111
	27.7

	Age is not a risk factor 
	
	
	

	Agree
	
	171
	42.8

	Disagree
	
	89
	22.2

	I don't know/Missing
	140
	35

	Giving birth after 35 is a risk factor
	
	
	

	Agree
	
	64
	16

	Disagree
	
	76
	19

	I don't know/Missing
	260
	65

	 
	
	
	

	Post-menopausal overweight is a risk factor
	
	
	

	Agree
	
	84
	21

	Disagree
	
	52
	13

	I don't know/Missing
	264
	66

	Diet & Lifestyle are risk factors
	
	
	

	Agree
	
	180
	45

	Disagree
	
	65
	16.2

	I don't know/Missing
	155
	38.8

	Using oral contraceptives>5 years is a risk factor
	
	
	

	Agree
	
	90
	22.5

	Disagree
	
	48
	12

	I don't know/Missing
	262
	65.5

	>1 alcoholic drink per day is a risk factor
	
	
	

	Agree
	
	91
	22.8

	Disagree
	
	34
	8.4

	I don't know/Missing
	275
	68.8

	No breastfeeding is a risk factor
	
	
	

	Agree
	
	218
	54.5

	Disagree
	
	31
	7.7

	I don't know/Missing
	151
	37.8

	Total (N/%)
	 
	400
	100



Table 3 illustrates participants’ knowledge on BC risk factors. 10 risk factors have been evaluated in this part.
 	More than three-fifth of participants (62%) believed that family history of BC can be a risk factor for BC. 4.2% of participants didn’t believe the same as the former group and 33.8% didn’t know the answer or question was left unanswered.  
Interestingly, when question became more specific and asked about mother’s BC as a risk factor,67.8% of candidates believed that mother’s BC is a risk factor for BC, whereas 4.5% did not believe so and 27.7% didn’t know the answer or the answer was missed. 
           42.8% believed that age is a risk factor and 22.2 % didn’t think so. In 35% of cases the answer was “I don’t know” or it was missed. 
65% of the individuals didn’t know that giving birth to a child after 35 years of age can be a risk factor for BC or not (or answer was missed). Less than one-fifth of females (16%) believed that giving birth to a child after 35 is a risk factor and nearly one-fifth (19%) announced that it is not a risk factor.
 21% of females believed that postmenopausal overweight is a risk factor and 13% believed it was not a risk factor for BC. 
66% didn’t know whether being overweight after menopause can be a risk factor for BC or not (or question was missed). 
When question asked about diet and lifestyle as a risk factor for BC, 45% of women believed that it  was a risk factor whereas 16.2% didn’t think so and 38.8% didn’t know the answer (or the answer was missed). 
 22.5% of participants knew that using oral contraceptive pills (OCPs) for more than 5 years can be a risk factor for BC.12%  believe that using OCPs> 5 years was not a risk factor and 65.5% of cases didn’t know the answer or the answer was missed.
 Consuming more than one alcoholic drink per day was considered as a risk factor for BC by22.8% of candidates. 8.4% believed that it was not a risk factor and a large number (68.8%) didn’t know or missed the answer.
 More than half of participants (54.5%) thought that no breastfeeding can be a risk factor for BC. On the contrary, 7.7% didn’t believe that it could be a risk factor and 37.8% didn’t have any idea about it (They whether didn’t know the answer or the answer was missed).
	Table 4: Participants' knowledge towards BC signs and symptoms

	
	
	
	Frequency
	Percent
	
	
	

	
	
	
	(n)
	(%)
	
	
	

	Breast paresthesia
	
	
	
	
	

	Is a sign
	
	
	122
	30.5
	
	
	

	Is not a sign
	
	34
	8.5
	
	
	

	I don’t know
	
	244
	61
	
	
	

	Changing the skin form
	
	
	
	
	

	Is a sign
	
	
	192
	48
	
	
	

	Is not a sign
	
	19
	4.8
	
	
	

	I don't know
	
	189
	47.2
	
	
	

	Bloody discharge from nipple
	
	
	
	

	Is a sign
	
	
	228
	57
	
	
	

	Is not a sign
	
	21
	5.2
	
	
	

	I don't know
	
	151
	37.8
	
	
	

	Painful breast
	
	
	
	
	
	

	Is a sign
	
	
	26
	6.5
	
	
	

	Is not a sign
	
	235
	58.8
	
	
	

	I don't know
	
	139
	34.7
	
	
	

	Wound on nipple
	
	
	
	
	
	

	Is a sign
	
	
	167
	41.8
	
	
	

	Is not a sign
	
	55
	13.8
	
	
	

	I don't know
	
	178
	44.4
	
	
	

	Suspicious mass
	
	
	
	
	
	

	Is a sign
	
	
	263
	65.8
	
	
	

	Is not a sign
	
	31
	7.8
	
	
	

	I don't know
	 
	106
	26.4
	 
	
	

	Total (N/%)
	
	400
	100
	
	
	

	
	
	
	
	
	
	
	


Table 4 shows participant’s knowledge on BC signs and symptoms. 
            30.5% of women believed that breast paresthesia can be a sign of BC. 8.5% didn’t believe so and 61% didn’t know the answer.                  About half of the candidates (48%) knew that changing skin form can be a sign of BC. 4.8% didn’t think so and approximately the same percent of the first group (47.2%) didn’t know the answer.
More than half of the individuals (57%) believed that bloody discharge from nipple can be considered as a sign of BC and only 5.2% rejected this idea. 37.8%, didn’t know the answer.
 Only 6.5% of females rejected the idea that painful breast near menopause can be considered as a sign of BC. 58.8% of them had the opposite idea and34.7% didn’t know the answer.
 They were also asked about wound on nipple as a sign of BC. 41.8% considered this fact to be true and 13.8% believed that it cannot be a sign of BC. 44.4% didn’t know the answer. 
More than three-fifth of the candidates (65.8%) believed that suspicious mass can be a sign of BC, whereas 7.8% thought vice versa. 26.4% didn’t know the answer to this question.


	Table 5: Attitude of participants about breast cancer

	
	
	
	Frequency
	Percent
	
	

	
	
	
	(n)
	(%)
	
	

	Patients should live freely in community
	
	
	
	

	Agree
	
	
	352
	88
	
	

	Disagree/not sure
	
	48
	12
	
	

	 BC is a punishment from God
	
	
	
	

	Agree
	
	
	41
	10.25
	
	

	Disagree/not sure
	
	359
	89.75
	
	

	Community should provide support for patients
	
	
	

	Agree
	
	
	352
	88
	
	

	Disagree/not sure
	
	48
	12
	
	

	BC patients should not breastfeed
	
	
	
	

	Agree
	
	
	192
	48
	
	

	Disagree/not sure
	 
	208
	52
	
	

	Total (N/%)
	
	400
	100
	
	



            Table 5 depicts attitude of participants towards BC and consisted of 4 questions. 88% of participants were agree with this opinion that patients with BC should live freely in the community and 12% were not agree or were not sure about the answer. 10.25% of sample population were agree that BC is a punishment from GOD but 89.75% disagreed or were not sure. Also, 88% agreed that community should provide support for BC patients and only 12 % were not agree or were not sure about it. 48% of individuals believed that women with BC should not breastfeed their babies whereas 52% of them disagreed or were not sure.
	Table 6 : Participants' practices on breast cancer screening programs

	
	
	
	
	Frequency
	Percent
	

	
	
	
	
	(n)
	(%)
	

	Have you ever done BSE?
	
	
	
	

	Yes
	
	
	
	214
	53.5
	

	No/missing
	
	
	186
	46.5
	

	Why did you have BSE?
	
	
	
	

	Health staffs' advice
	
	51
	12.8
	

	Noticing a lump in my breast
	
	31
	7.7
	

	One of family had BC/Warning
	
	14
	3.5
	

	Routine medical assessment
	
	110
	27.5
	

	Missing
	
	
	
	194
	48.5
	

	Why didn't you have BSE?
	
	
	
	

	Didn't know about it
	
	99
	24.8
	

	Didn't know how to do it
	
	29
	7.2
	

	I was afraid of the result
	
	66
	16.5
	

	Missing
	
	
	
	206
	51.5
	

	Have you ever had mammography?
	
	
	

	Yes
	
	
	
	84
	21
	

	No/missing
	
	
	316
	79
	

	How many times you had mammography?
	
	
	

	Only once
	
	
	52
	13
	

	Every year
	
	
	7
	1.8
	

	Every 2 year
	
	
	9
	2.2
	

	Every 3 year
	
	
	3
	0.8
	

	Whenever necessary
	
	13
	3.2
	

	Missing
	
	
	
	316
	79
	

	When was your last mammography?
	
	
	

	During last month
	
	
	12
	3
	

	During last year 
	
	
	30
	7.5
	

	> A year ago
	
	
	42
	10.5
	

	Missing
	
	
	
	316
	79
	

	Why did you get a mammography? 
	
	

	A family member had BC
	
	10
	2.5
	

	A friend had BC/Warning
	
	1
	0.2
	

	Family member's suggestion
	
	3
	0.8
	

	A friend suggested
	
	
	1
	0.2
	

	A doctor suggested
	
	
	42
	10.5
	

	Routine check-up
	
	
	14
	3.5
	

	Because of my age
	
	
	8
	2
	

	Other reasons
	
	
	5
	1.3
	

	Missing
	
	
	
	316
	79
	

	Conditions leading to mammography
	
	

	Husband agreement
	
	6
	1.5
	

	If results benefit 
	
	
	125
	31.2
	

	Results kept secret
	
	
	5
	1.4
	

	If there is a treatment for BC
	
	17
	4.3
	

	If the center is near my home
	
	1
	0.2
	

	If it is affordable
	
	
	99
	24.8
	

	If it is totally free
	
	
	64
	15
	

	If the doctor is a woman
	
	82
	2.4
	

	Missing
	 
	 
	 
	1
	0.2
	

	Total (N/%)
	
	
	400
	100
	

	
	
	
	
	
	
	



           Table 6 displays participant’s practices on breast cancer screening programs concerning BSE and mammography.
            53.5% of sample population had done BSE and 46.5% hadn’t done. (The latter figure included missing data). Afterwards, they were asked about reasons for practicing BSE. Routine medical assessment ranked first among reasons for practicing BSE (27.5%).Among the other reasons, health staffs’ advice, noticing a lump in breast, BC family history as a warning, ranked second to forth by 12.8%, 7.7 and 3.5%, respectively. 48.5% were missing (including participants who hadn’t done BSE and the ones who didn’t answer).Then, reasons for not having BSE were asked. Nearly one fourth of candidates (24.8%) didn’t know anything about BSE. 16.5% had not performed BSE because they were afraid of the results and 7.2% didn’t know how to do it. 51.5% were missing, including the individuals who did BSE (and naturally didn’t need to answer the question) and those who missed the question. Just a little more than one-fifth of sample population (21%), had done mammography and 79% of them had not performed mammography, which included missing data.
            Considering total sample size, 13% had performed mammography only once during their lifetime. The proportion of having mammography every year, every two year and every three year were 1.8%, 2.2% and 0.8%, respectively. 79% considered as missing including individuals who hadn’t done mammography and the ones who did not answer the question. From among all women took part in this study, top-three causes of having mammography were doctors’ suggestion, routine check-up and having positive BC family history with rates of 10.5%, 3.5% and 2.5%, respectively. 2% had performed mammography because of their age. Family member’s suggestion (0.8%), a friend’s suggestion (0.2%) and having a friend with BC as a warning (0.2%) were among the other reasons. 1.3% of females participated in the study performed mammography for reasons other than aforementioned reasons.
As the last and maybe the most important question in applied epidemiology related to BC, at the end of this part, women were asked about barriers to mammography and the situations under which they would accept to perform mammography. 
This is one of the most considerable and the most crucial issues for policy-makers, health care systems and the ones who are in a position to take action. The results can be used to plan and implement some interventions so as to encourage females and to facilitate   situation in order for females to increase their participation in BC screening programs and to perform mammography which in turn can significantly improve early detection of disease, decrease mortality and eliminate consequences of BC.
Among total sample population, the most important barrier to mammography was economic problem. Approximately one-fourth of the whole participants (24.8%) announced that they will have mammography if it is affordable and 15% declared that they will do so if it is totally free. To sum up, according to about 40 % of  sample population, affordability and economic costs were the main barriers to mammography.
 “If the results benefit”, was another major reason that had been put forward by 31.2% of women. If there is a treatment for BC (4.3%), if the doctor/ healthcare staff is a woman (2.4%), husband agreement (1.5%) , if the results will be kept secret (1.4%), and distance of healthcare center (0.2%) were the other reasons put forward by volunteers participated in this research.


Analytical results:
This section is divided into 3 parts.
1- To measure knowledge, attitude and practices (KAP) score for women participated in this research towards BC and BC screening programs.
2- To explore the association between  the main demographic risk factors (age, ethnicity, education, place of residence and marital status) with odds of practicing BSE or performing mammography. 
3- To study barriers to mammography.
Part 1: To measure KAP score for women included in the sample population towards BC screening programs.
	Table 7: Women's total KAP score category
	

	
	Frequency
	Percent
	Valid percent
	Cumulative percent

	Weak
	57
	14.2
	14.2
	14.2

	Average 
	187
	46.8
	46.8
	61

	Good
	156
	39
	39
	100

	Total
	400
	100
	100
	




            As what can be seen in table 7, nearly one person out of six (14.2%) had weak KAPS and approximately half of the sample population (46.8%) had average KAPS. More than one-third of participants (39%) had good KAPS. Considering cumulative percent, it can be found that a little more than three-fifth of the sample population (61%) did not have appropriate or good KAPS towards BC and BC screening programs. (They had whether average or weak KAPS). 
The results are being illustrated in figure 21, which shows frequency of the individuals in the sample population in Y-axis and total KAP score of participants in X-axis.
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Figure 21: Women’s total KAP score category in this study
Since Turkmen ethnicity is the major ethnicity of the county, we compared KAP score between women from Turkmen ethnicity with others. So, cross-tabulation was performed for ethnicity and total KAP score and the results are as follow:
	Table 8: Comparison of total KAP score between Turkmen women and others

	
	                    Total KAP score
	
	
	

	
	Weak (0-9)
	Average (10-18)
	Good (19-27)
	Total
	

	
	Frequency (%)
	Frequency (%)
	Frequency (%)
	
	

	Turkmen women
	19 (15.2)
	62 (49.6)
	44(35.2)
	125
	

	Other ethnicities
	38(13.82)
	125(45.46)
	112(40.72)
	275
	

	Total
	57
	187
	156
	400
	



            Considering women from ethnicities other than Turkmen ethnicity, it can be seen that 38(13.82%), 125 (45.46%), 112 (40.72%) had weak, average and good KAP score, respectively. 
            We computed the same for Turkmen ethnicity and we found that 19 (15.2%), 62 (49.6%), 44 (35.2%) had very weak, average and good KAP score, respectively. Afterwards, we tried to find out if difference which can be seen between KAP scores of women from Turkmen ethnicity in comparison to others was significant or not.
             Looking at Pearson Chi-square and level of significance (P-value=0.57) we reached this conclusion that the association between ethnicity and total KAP score of participants was not statistically significant.
To understand if there was any statistically significant association between place of residence and  KAPS of participants we followed exactly the same procedure and the results showed that there was a statistically significant association between place of residence and  KAPS (P-value=0.04). Accordingly, women living in urban areas had statistically significant higher KAPS than the ones living in rural areas.
             The same procedure was performed for two other main exposures (Marital status and education). The results were as follow:
            Considering total KAPS, we reached this conclusion that there was not any statistically significant association between marital status and total KAP score (P-value=0.222). 
            Considering educational level of participants and comparing total KAP score of women who had high school certificate or lower with those who had higher education, indicated that there was a positive association between educational level of individuals and total KAPS. The Association between educational level and total KAPS was statistically significant, suggesting that participants who had higher education had statistically significant higher KAPS than the ones who did not have higher education (P-value=0.000).
Part 2:  To explore the association between main demographic risk factor and odds of practicing BSE/mammography.
            In this part, researcher assessed the association between age, ethnicity, education, place of residence and marital status (as the most important demographic risk factors) with odds of practicing breast self-exam /mammography. The results are being illustrated and discussed in tables 9 and 10.
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            As table 9 depicts, unadjusted odds ratio for practicing BSE among different age groups (31-40, 41-50 and 51-70) in comparison to reference group, women aged 20-30) were 2.264, 1.940 and 1.919, respectively, suggesting that the odds of practicing BSE was the highest among  the second age group (women aged 31-40) , in comparison to reference group.
After adjusting for all other covariates, the greatest adjusted odds ratio (3.376) could be seen in the third age group (women aged 41-50), in comparison to reference group, suggesting that the women aged 41-50 had the greatest probability to perform mammography, in adjusted case.
.Considering ethnicity, we found that unadjusted odds ratio of practicing BSE was 33.4% grater for Turkmen women than for women from other ethnicities. However, the difference was not statistically significant (P-value=0.186), indicating that there was no association between ethnicity and practicing BSE in unadjusted form. 
After adjusting for age and all other covariates, odds ratio increased from 1.334 to 1.776 and this time the association was significant (P-value=0.021). This signified that although there was no statistically significant association between ethnicity and practicing BSE in unadjusted form, after adjusting for age and all other covariates, the association between ethnicity and BSE was statistically significant, suggesting that Turkmen women had a higher probability of practicing BSE than those from other ethnicities. 
Considering education, we found out both unadjusted (2.501) and adjusted (3.050) odds ratio for practicing BSE were greater than “1” for women who had higher education than for those who did not have higher education (those with high school certificate or lower). The association between educational level of participants and probability of practicing BSE was statistically significant (P-value=0.000 for both unadjusted and adjusted groups), suggesting that having higher education was associated with increasing the probability of BSE practice. 
Analyzing place of residence indicated that unadjusted odds of practicing BSE, was 12.2% greater in urban women than in rural women, although this difference was not statistically significant, before adjustment (P-value=0.566).
 After adjusting for age and all other covariates the odds ratio decreased to 0.845 which still was not statistically significant (P-value=0.461). This suggested that there was not any statistically significant association between place of residence and practicing BSE both in unadjusted and adjusted forms.
  Considering marital status, it can be found that there was a negative association between marital status and practicing BSE. Married women had lower odds ratio of BSE practice than the reference group (the ones who were single, divorced or separated), both in unadjusted and adjusted status. Negative association between marital status and practicing BSE was statistically significant in unadjusted form. (P-value=0.011), suggesting that married women had lower probability of practicing BSE than unmarried ones.
            After adjusting for age and all other covariates, the odds ratio increased from 0.499 to 0.502.  This figure, again, was less than “one”. Negative association between marital status and BSE practice was again statistically significant in adjusted form (P-value=0.014). So, it can be inferred that married women had lower probability of practicing BSE than those who were not married.
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As table 10 depicts, unadjusted odds ratio for practicing mammography among different age groups (31-40, 41-50 and 51-70 in comparison to reference group, women aged 20-30) were 3.545, 11.149 and 8.407, respectively. So, age group 41-50 had the highest probability of performing mammography.  After adjusting for age and all other covariates, the highest odds ratio of performing mammography, belonged to age group 41-50, the same as it was seen in unadjusted form. 
.Considering ethnicity, it could be seen that unadjusted odds ratio for practicing mammography was 0.719 among Turkmen women in comparison to reference group, indicating that the probability of practicing mammography was 28.1% less in Turkmen women than in women from other ethnicities. In spite of this difference, the association between ethnicity and performing mammography was not statistically significant in unadjusted form (P-value=0.230).
After adjusting for age and all other covariates, it could be seen that the association between ethnicity and performing mammography was not statistically significant (P-value=0.924), suggesting that there was no difference between behavior of Turkmen women in comparison to the behaviors of women from other ethnicities in regard to performing mammography. 
Considering education, we found out that both unadjusted (1.796) and adjusted (3.028) odds ratio for practicing mammography were greater than “1” for women who had higher education in comparison to those with no higher education (the ones with high school certificate or lower). The association between educational level of participants and performing mammography was statistically significant in unadjusted form (P-value=0.019).
 After adjusting for age and all other covariates, the association between educational level of sample population and performing mammography was statistically significant, the same as unadjusted form (P-value=0.000), suggesting that women with higher education had statistically higher probability of performing mammography than those who didn’t have higher education. 
Analyzing place of residence indicated that unadjusted odds of practicing mammography (1.245), was24.5 % greater in urban women than in rural women, although this difference was not statistically significant (P-value=0.373). 
After adjusting for age and all other covariates the odds ratio decreased to 0.842 which was not statistically significant (P-value=0.461). This suggested that there was not any statistically significant association between place of residence and practicing mammography among women in the sample population, suggesting that behavior of urban and rural women in practicing mammography was the same.
Considering marital status, it can be found that there was a negative association between marital status and practicing mammography. Married women had lower odds ratio of mammography practice than the reference group (the ones who were single, divorced or separated), both in unadjusted and adjusted status. (4.7% less in unadjusted form and 18.8% less in adjusted form).This negative association was not statistically significant in unadjusted form (P-value=0.877). 
After adjusting for age and all other covariates, the odds ratio decreased from 0.953 to 0.812. This reduction was not statistically significant (P-value=0.550), the same as unadjusted situation. So, there was no statistically significant association between marital status and performing mammography (in both unadjusted and adjusted cases).
Part 3: To study barriers to BC screening programs (BCSPs)
In this part of the study the participants were asked “under what condition they are ready to practice mammography?” in order to identify the barriers to mammography. 
Having the result of this section, policy makers can intervene in the future to eliminate problem, if possible. 
Considering the fact that early detection of BC is a crucial factor to determine the prognosis and to control or delay natural history of disease, the importance of identifying barriers to mammography would be much more justified and clear. Also, 5-year survival would be much greater if BC can be detected at earlier stages. 
One of the most important reasons for high mortality rate from BC is that unfortunately patients do not follow BC screening programs (BSE, mammography or other preventive measures) and do not refer to health care centers on time or in time. 
A large number of women usually seek care when disease is in its end stages and naturally not only the consequences are much more difficult to control, but also the probability of 5-year survival decreases significantly. 
So, understanding barriers to BC screening programs and trying to intervene so as to diminish or eliminate these barriers can effectively increase early detection, decrease mortality rate and also diminish complications and consequences of BC.
 Generally speaking, there are different barriers to BC screening programs and the barriers can be totally different in different target population given that age, race, ethnicity, place of residence, family income, culture, socioeconomic status, access to healthcare centers and a myriad number of other factors can affect the probability of participating in BC screening programs. Some of the barriers are being depicted in figure 22.
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Figure 22: some barriers to BC screening programs (Source: reasearchgate.net)

The results of exploring barriers to mammography among sample population in this study can be seen in table 11.

	Table 11: Conditions under which participants tend to perform mammography

	
	
	
	
	Frequency
	Percent
	
	

	
	
	
	
	(n)
	(%)
	
	

	If  my husband agrees
	
	6
	1.5
	
	

	If the results benefit me
	
	125
	31.3
	
	

	If the results will be kept confidential
	5
	1.3
	
	

	If there is a known cure for breast cancer
	17
	4.4
	
	

	If healthcare center is near my house
	1
	0.2
	
	

	If it is affordable for me
	
	99
	24.8
	
	

	If it is totally free
	
	
	64
	16
	
	

	If the health care stuff is a female
	82
	20.5
	 
	

	Total
	
	
	
	399
	99.8
	
	

	Missing
	
	
	
	1
	0.2
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                According to this study, three major barriers to BC screening programs (which contribute to 92.6% of total barriers) among women living in this county were as follow:
1- Economic problems (40.8%). Being affordable (24.8%) or being totally free (16%).
2- If the result of the test benefit the patient (31.3%)
3- If the health care staff is a woman (20.5%)
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 The results of our study showed that if we can intervene to overcome these three main barriers, we can significantly and effectively increase the probability of practicing mammography among females and help early detection of disease. As a result, we can decrease mortality rate, eliminate or delay complications and reduce huge burden of disease in this county.
Discussion:
              General goal of this study was to assess knowledge, attitude and practices (KAP) of women (aged 20-70, residing in Gonbade-ghaboos, referring to one of the main reference radiology and sonography centers in this county about BC and BC screening programs.
             The results suggested that 61% of sample population did not have good knowledge, attitude and practices score (KAPS) towards BC and BC screening programs. From among all participants in this study, 14.2% had weak KAPS, 46.8% had average KAPS and 39% had good KAPS. There was not any statistically significant association between ethnicity and total KAPS (P-value=0.576). Also, the association between marital status and total KAPS was not statistically significant (P-value=0.222). Considering place of residence, it was found that the association between participants’ place of residence and total KAPS was statistically significant suggesting that women from urban area had statistically significant higher total KAPS than women from rural area (P-value=0.040).   The association between level of education and total KAPS was also statistically significant and it was witnessed that women with higher education had statistically higher total KAPS than those who had high school certificate or lower (P-value=0.000).
            One of the specific goals of this study was to evaluate the practices of sample population towards BC, practicing BSE and mammography.  
            Before evaluating practices of women towards BSE and mammography, it is noteworthy to mention that the findings in this study indicated that 94.4% of sample population had heard of BC, 76.8% had heard of BSE and 63.3% of the participants knew that BSE can be effective in diagnosing BC. Also, 88.7% of candidates knew that BC is a preventable disease. In spite of having knowledge on BC and BC screening programs, (although 88.7% of women knew that BC is a preventable disease), only 53.5% practiced BSE and only 21% performed mammography. This emphasizes the fact that having appropriate and enough knowledge about something is not a guarantee to take action. So, having enough knowledge on BC is not a guarantee for practicing BSE or mammography (This should be considered by decision-makers and policy-makers if they want to implement any interventions).
            Another specific goal of the study was to determine the association between ethnicity, education, place of residence and marital status with the probability of having BSE or mammography. 
            Comparing BSE practice in different age groups, it can be found that unadjusted odds ratio was the greatest (2.264) in the second age group (31-40) and it was statistically significant (P-value=0.002). After adjusting for all other covariates the highest odds ratio (3.376) could be seen in the third age group (41-50) and it was also statistically significant (P-value=0.000).
            After adjusting for age and all other covariates it could be deduced that the associations between ethnicity, education and marital status (negative association) with practicing BSE were statistically significant (P-value= 0.021, 0.000 and 0.014, respectively), whereas the association between place of residence and practicing BSE not statistically significant (0.461).
            Then, mammography was considered as the final outcome and it was found that interestingly odds ratio was the most for age group 41-50 in both unadjusted (odds=11.149) and adjusted (17.305) form. The association between age and performing mammography was statistically significant for age group 41-50 both in unadjusted and adjusted form (P-value=0.000 for both), suggesting that women between 41-50 years of age statistically had higher probability of practicing mammography than other age groups.
            There was no association between ethnicity and performing mammography both in unadjusted (P-value=0.230) and adjusted (P-value=0.924) form, suggesting that Turkmen women had the same behavior as those from other ethnicities towards performing mammography. 
            The association between educational level of participants and practicing mammography was statistically significant both in unadjusted (P-value=0.019) and adjusted (P-value=0.000) form suggesting that women with higher education had higher probability of performing mammography.
            Also, there was no statistically significant association between place of residence and performing mammography both in unadjusted (P-value=0.373) and adjusted (P-value=0.461) form. 
            There was no statistically significant association between marital status and performing mammography in both unadjusted and adjusted case (p-value=0.887 and 0.550, respectively).

The results of this part are being summarized in below table:
	
	           Association with practicing BSE
	Association with Performing mammography

	Ethnicity
	Statistically significant association
Interpretation: The probability of practicing BSE was higher among Turkmen women than among those from other ethnicities.
	No significant association
Interpretation: The probability of performing mammography was the same among Turkmen women and among those from other ethnicities.

	Education
	Statistically significant association
Interpretation: The probability of practicing BSE was higher among women who had higher education than in those who didn’t have higher education.
	Statistically significant association
Interpretation: The probability of performing mammography was higher among women who had higher education than in those who didn’t have higher education.

	Place of residence
	No significant association
Interpretation: The probability of practicing BSE was the same among women living in Urban areas and those living in rural areas.
	No significant association
Interpretation: The probability of performing mammography was the same among women living in urban areas and those living in rural areas.

	Marital status
	Statistically significant negative association
Interpretation: The probability of practicing BSE was lower in married women than in unmarried ones.
	No significant association
Interpretation: The probability of performing mammography was the same between married women and unmarried ones.


              The last specific goal of this study was to evaluate barriers to mammography in sample population.
            Evaluation of barriers to mammography among participants in this county disclosed that economic problems Put forward by 40.8% of participants were the main barriers to mammography (24.8% of females declared that they would perform mammography if mammography was affordable and 16% said that they would perform mammography if it was totally free). Being sure that the results benefit the patient (31.3%) and also gender of health staff – to be a female- (20.5%) were second and third barriers to mammography in this county and collectively these three factors contribute to 92.6% of all barriers.
Contrasting finding in this study with existing literature:
            Since Gonbade-ghaboos is located in the North-east of Iran and has common border with Turkmenistan (Turkmenia), many Turkmen people emigrated and settled down in this county from ancient times and nowadays a large proportion of the population in this county is composed of people from Turkmen ethnicity. According to American Cancer Society (as mentioned in introduction), race, ethnicity, education and place of residence can be risk factors for cancer and cancer screening programs. Unfortunately no study has been performed to evaluate women’s knowledge, attitude and practices towards BC in this city with this population composition up to now (Before this research). So, in fact there is no existing literature on this topic in this county to be compared with our study. But there are some studies performed in other provinces of Iran with different population composition. 
            In a study published in 2014, Behbahai, et al, performed a cross-sectional study and recruited 314 women from among those referred to public health centers in Sanandaj, in south- west of Iran (69). They found out that 47.2% had poor knowledge about risk factors of early detection 38% had average knowledge and only 15% had good knowledge on BC and BC screening programs.  52.6% of the participants had never examined their breast (BSE).  Comparing this with our finding, we can conclude that generally Turkmen women had better KAPS (14.2% poor, 46.8% average and 39% good) than women participated in study in Sanandaj. (69)
            In a cross-sectional study conducted in Mazandaran province, eastern neighbor of Golestan province, 304 women aged 20-65 were recruited in Hashemi healthcare center, affiliated to Babol University of medical science, within a 6 month period in 2017. Knowledge, attitude and practices of women towards BC and BC screening programs were assessed through a questionnaire and they found that 22.3% of sample population had good knowledge about BC and BC screening programs. (70) Comparing the result of this study with our study, it can be deduced that Turkmen women residing in Gonbade-ghaboos had much more good knowledge about BC and BC screening programs than their counterparts residing in Babol. Level of education in this study was significantly associated with women’s knowledge, attitude and practices on breast BC which is consistent with findings in our study result (70).
            Our findings in this study were consistent with results from previous studies conducted by Parsa,et al, in 2005 in Hamedan(62), Akhtari,et al, in 2014 in Hamedan (63), Tabrizi,et al, in 2014 in Isfahan (64) and Fouladi, et al, in 2013 in Ardebil(65) which all suggested that interventions should be implemented for Iranian women to be more educated about BC and BC screening programs.

Strength and limitations of the study: 
Strength:
             To avoid selection bias, research team recruited sample population using convenience sampling method. Also, a facilitator was recruited to explain the participants about any probable misunderstanding in questions so as to avoid information bias. It is noteworthy to mention that the sample population referred to this center from different part of the city given that the center was a referent center. So, it could be declared with great certainty that females participated in this study were representative of total population which in turn guaranteed  external validity of this study and as a result, findings in this study can be generalizable to total population. 
Limitations: 
 There were some limitations for this study.
 First issue: Psychological conditions of the participants might have affected their responses.
 Second issue: Although facilitator was trained to try her best so as to perform her duty accurately and appropriately, lack of cooperation or weakness of connection between facilitator and participants might also have affected the answers to the questions.
Third issue: Some of participants might have some questions and they might have been ashamed to ask facilitator for more clarification because they were not convenient to talk about their breast (as a private body organ) to someone else. 
Fourth issue: Some of participants might have come to this center with their friends or one of their family members and this accompany might have affected answering some questions, since they might have discussed with each other about how to respond the questions. For the same reason, if two or more friends had come to the center simultaneously and had taken part in study at the same time, they might have discussed with each other and might have answered questions the same as each other. 
Recommendations for public health and prevention: 
            Early detection of BC is a major public health concern. Tackling this problem is not confined to only one part of society and there should be some efficient and comprehensive interventions implemented, involving different levels of community.
At personal level:
            According to our findings 88.7% of sample population knew that BC is a preventable disease. In spite of this knowledge, it was unfortunate that only a little more than half of them (53.5%) practiced BSE and only 21% performed mammography. Among those who had not practiced BSE,” Not knowing how to do BSE “was the main reason. So, first of all, there should be some interventions implemented at personal level to encourage females to take action if they have enough knowledge about the ways of prevention and early detection of disease. Also, the females should be taught how to do BSE correctly.  
At county or community level:
            Since most of the participants did not have good total KAPS, it seems that interventions should be implemented to improve the situation and educate them about BC. It can be done through public health centers or centers called “Hygiene / health house” or  any other sources..
            Given that there was statistically significant association between place of residence and total KAPS, and women living in urban areas had statistically higher KAPS than those living in rural areas, it seems that there should be some interventions implemented in rural areas to improve general knowledge about BC. This is a very important issue because this county has a huge number of villages and rural areas with a high composition of rural population. Increasing knowledge about BC and BC screening programs is inevitable to improve early detection of BC in these areas. Considering the fact that usually women living in rural areas have less monthly family income than those living in urban areas and recalling the fact that there was a statistically significant association between monthly family income and KAPS about BC in our findings, the importance of implementing some comprehensive interventions in rural areas of this county would be much more justifiable, suggesting that rural areas should be the first priority for decision-makers or policy-makers.
            Any intervention which will be implemented in the future should describe women the importance of early detection of BC and should define them different types of screening programs. Recommendations put forward by the WHO should also be explained to females precisely in order to make them more aware and more sensitive to preventive measures so as to take action and participate in BC screening programs. By screening and early detection, BC mortality rate and its consequences will surely be diminished in the future.
            In evaluating barriers to mammography it was found that the main barrier was economic. So, taking action to make mammography free or more affordable would be one of the most important steps to encourage women to perform mammography. Maybe non-governmental organizations and charities can help improve the situation at county level, if it is impossible to tackle the problem at national level. It also should be explained to females that BC is a preventable disease (and if occurs, it can be treated at earlier stages), so the results of BC screening programs will surely benefit them. 
            Since religiously and culturally women in this county are more convenient to be examined by a female healthcare staff, recruiting female healthcare staffs at mammography wards of hospitals or at private sections, can effectively and significantly increase females’ tendency (and may be an encouraging factor) to perform mammography.   
At province and country level:
            Since TV was the most important source of information reported by study participants, it seems that including educational programs about BC and BC screening programs in TV programs can markedly increase awareness and knowledge of females about this disease.

            Since economic problems have been identified as the main barriers to mammography in this study and performing mammography can have a great impact on social health of community, it may be possible to try as much as we can so as to convince insurance companies to pay for expenses pertinent to mammography and make it free or at least more affordable. 
            Nowadays, Internet and social media are among the main and the most comprehensive sources of information for a huge number of people, especially new generations. That is why these sources can be of great importance and should be considered as one of the best ways to educate people and to improve their knowledge by policy makers and those who want to implement interventions.
Conclusion: 
            Considering the findings in this research, it is strongly recommended that some comprehensive and multilevel interventions should be implemented to improve females’ knowledge on BC and BC screening and prevention methods. By increasing females’ awareness and knowledge on BC, raising their sensitivity towards regular and accurate performance of BSE/ mammography and other preventive measures, also by diminishing the barriers to mammography, early detection can be increased. The result will be a reduction in mortality rate and decreasing the complications of BC.
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English version of the questionnaire used in this study is enclosed.
Part 1: General questions
1-How old are you?
A-	Between 20-30 years 
B-	Between31-40 years
C-	Between41-50 years
D-	Between51-60 years
E-	Between61-70 years
2- What is your marital status?
A- Single
B-  Married
C-  Divorced
D- Widowed
E- Separated
F- Others
If you are single you do not need to answer questions 3 and 4.Otherwise, please answer questions 3 and 4.
3- How old were you at the time of marriage? 
A- Between20-30 
B- Between  31-40
C- Between  41-50 
D- Between 51-60
E- Between 61-70

4- How many children do you have?
A-	I have no children
B-	One child
C-	Two children
D-	Three children
E-	More than 3 children
5- What is your education level?
A-	Under high school certificate (Diploma)
B-	Diploma
C-	Associated degree
D- 	 BA
E-	 MA
F-	Higher than MA
6- What ethnicity are you from?
A-	 Fars
B-	 Torkmen
C-	 Turk
D-	 Sistani (Balouch)
E-	 Mazandarani
F-	None of the above
7- Where do you live?
A-	I live in Gonbade-ghaboos (Urban area)
B-	I live in a village near the city (Rural area)


8- What is your monthly family income?
A-	Under 2 million Toman
B-	More than 2 million Toman and less than 4 million Toman
C-	More than 4 million Toman and less than 6 million Toman
D-	More than 6 million Toman
E-	It is different in different months and is not stable 
9- What is your occupation?
A-	Unemployed
B-	Housewife
C-	University student
D-	Governmental job (Civil servant)
E-	Private job
F-	None of above
10- Have you ever had a family history of breast cancer? 
A-	Yes
B-	No
If your answer to question 10 is negative (No), you do not need to answer question 11. But if your answer to question 10 is positive (Yes) then please answer question 11.
11- Which of your family members has contracted breast cancer?
A-	Mother 
B-	Sister
C-	Maternal aunt
D-	Paternal aunt

Part 2: Questions on knowledge
Part2-A: General knowledge
12-Have you ever heard of breast cancer? 
A-	Yes
B-	No
If the answer to question 12 is negative (No) you do not need to answer question 13. But if the answer to question 10 is positive (yes), please answer question13.
13- What is/are your source(S) of information?      
A-	TV
B-	 Radio
C-	Friends
D-	Health workers 
E-	Newspaper
F-	Magazine
G-	Other sources
14- Have you ever heard of breast self-examination (BSE)?  
A-	Yes
B-	No
If the answer to question 14 is negative (No), you do not need to answer question 15 and 16. But if the answer to question 14 is positive (Yes) then please answer question 15 and 16.  
15- What is/are your source(s) of information? 
A-	TV
B-	 Radio
C-	Friends
D-	Health workers 
E-	Newspaper
F-	Magazine
G-	Other sources
16- Why breast self –examination should be done?
A-	I do not know
B-	Because health workers advise to do so
C-	Because it can be effective to diagnose breast cancer
 17- Do you think breast cancer is preventable?
A-	Yes
B-	No
C-	I do not know
Part 2-B: Knowledge on risk factors
Question 18 evaluates the knowledge on risk factors for breast cancer. Please choose the best answer for each statement. 
18-1- Having family history of breast diseases increase the risk of contracting breast cancer   
A-	True        
B-	False
C-	I do not know              
18-2-If your mother has had breast cancer, your risk of contracting breast cancer will increase 
A-	True        
B-	False
C-	I do not know

18-3- The risk of contracting breast cancer is not related to age
A-	True        
B-	False
C-	I do not know
18-4- Giving birth to the first child after 35years of age increases the risk of breast cancer
A-	True        
B-	False
C-	I do not know
18-5- Being overweight after menopause, increases the risk of breast cancer
A-	True        
B-	False
C-	I do not know
18-6- Diet and lifestyle are not the risk factor for breast cancer
A-	 True        
B-	False
C-	I do not know
18-7-Taking birth control pill for 5 years or longer, is not a risk factor of breast cancer
A-	True        
B-	False
C-	I do not know
18-8- Having more than one alcoholic drink per day, increases the risk of breast cancer
A-	True        
B-	False
C-	I do not know
18-9- No breastfeeding is a risk factor for breast cancer 
A-	True        
B-	False
C-	I do not know
Part 2-C: Knowledge on signs and symptoms
Question 19 evaluates the knowledge on and symptom of breast cancer. Please choose the best answer for each statement. 
19-1- Breast Paresthesia can be a sign of breast cancer
A-	Yes
B-	No
C-	I do not know
19-2-Changing the skin form can be a sign of breast cancer
A-	Yes
B-	No
C-	I do not know
 19-3- Purulent discharge can be a sign of breast cancer
A-	Yes
B-	No
C-	I do not know
 19-4- Breast enlargement can be a sign of breast cancer
A-	Yes
B-	No
C-	I do not know	
19-5- Painful breast near menstruation can be a sign of breast cancer 
A-	Yes
B-	No
C-	I do not know
19-6-Wound on the nipple can be a sign of breast cancer 
A-	Yes
B-	No
C-	I do not know
19-7- Suspicious mass can be a sign of breast cancer
A-	Yes
B-	No
C-	I do not know
Questions on Attitude
20- People with breast cancer should be allowed to live freely in the community
A-	I am agree
B-	I am disagree
C-	I am not sure
21- Cancer of the breast is a punishment from God?
A-	I am agree
B-	I am disagree
C-	I am not sure
22- Members of the community should provide support and home care for breast cancer patients? 
A-	I am agree
B-	I am disagree
C-	I am not sure
23-Women with breast cancer should not breast feed their babies?
A-	I am agree
B-	I am disagree
C-	I am not sure

Questions on Practice
24- Have you ever done breast self-examination?
A-	Yes
B-	No   
If the answer to question 23 is “Yes” then please answer question 24 (and you do not need to answer question 25). 
If the answer to question 23 is “No” please answer question 25 (and you do not need to answer question 24)
25- Why did you have breast self-examination?
A-	Because of an advice by a health worker 
B-	Because I noticed a lump in my breast
C-	Because one of my family members had cancer and it was a warning for me
D-	As part of the routine medical assessment
26- Why you did not have breast self-examination?
A-	Because I do not know about it.
B-	Because I know that it is effective but I do not know how to perform it
C-	I am afraid of knowing the result
28-Have you ever had a mammography?
A-	Yes
B-	No	
If the answer to question 26 is “NO” you do not need to answer questions 28-29 and 30.
If the answer to question 26 is “Yes” then please answer questions 28-29 and 30.
28-How many times did you have mammography in your lifetime?
A-	Only once
B-	I usually have mammography every year
C-	I usually have mammography every two years
D-	I usually have mammography every three years
E-	I usually have mammography whenever I think is necessary
29- When was your last mammography?
A-	During last month 
B-	During last year       
C-	More than a year ago
30- Why did you get a mammography? 
A-	Because one of the family members had breast cancer and it was a warning for me
B-	Because one of my friends had breast cancer and it was a warning for me
C-	One of my family members suggested to have mammography
D-	Because one of my friends suggested to have mammography
E-	Because my doctor suggested to have mammography
F-	As routing screening/ parts of medical check up
G-	Because of my age I thought it is better to have mammography
H-	Some other reasons 
32- Under what condition will you accept to go for breast cancer screening or mammography?
A-	 If my husband agrees
B-	 If the result of the test will be of benefit to me
C-	 If my result will be confidential
D-	If there is a known cure breast cancer
E-	If the healthcare center is near my house
F-	If breast cancer screening or mammography is affordable for me
G-	If breast cancer screening or mammography is totally free
H-	If the doctor or health worker is a woman
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Table9 : Association between women's characteristics and odds of Breast Self-Exam

                      Odds ratio(95%CI)

BSE (n) Total (N) Percent(%) unadjusted Adjusted

Age

20-30

43 103 41.75 Reference Reference

31-40

86 139 61.87 2.264 (1.346-3.809) 2.884 (1.644-5.062)

41-50

57 98 58.16 1.940 (1.107-3.399) 3.376 (1.793-6.356)

51-70

22 38 57.89 1.919 (0.903-4.077) 2.765 (1.248-6.122)

Ethnicty

others 141 275 51.27 Reference Reference

Turkmen 73 125 58.4 1.334 (0.870-2.045) 1.776 (1.092-2.856)

Education

High School Certificate or lower 119 260 45.77 Reference Reference

Higher education 95 140 67.86 2.501 (1.626-3.847) 3.050 (1.857-5.010)

Residence

Rural

102 196 52.4 Reference Reference

Urban

112 204 54.9 1.122 (0.757-1.662) 0.845 (0.540-1.323)

Marriage

Others 49 73 67.12 Reference Reference

Married 165 327 50.46 0.499 (0.292-0.851) 0.502 (0.284-0.886)
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Table10 : Association between women's characteristics and odds of mammography

                      Odds ratio(95%CI)

BSE (n) Total (N)Percent (%) unadjusted Adjusted

Age

20-30

43 103 41.75 Reference Reference

31-40

86 139 61.87 3.545 (1.397-8.997) 3.797 (1.469-9.811)

41-50

57 98 58.16 11.149 (4.454-27.912) 17.305 (6.429-46.583)

51-70

22 38 57.89 8.407 (2.905-24.327) 11.535 (3.805-34.972)

Ethnicity

others 141 275 51.27 Reference Reference

Turkmen 73 125 58.4 0.719 (0.419-1.233) 1.030 (0.565-1.877)

Education

High school Certificate or lower 119 260 45.77 Reference Reference

Higher education 95 140 67.86 1.796 (1.103-2.926) 3.028 (1.647-5.565)

Residence

Rural

102 196 52.4 Reference Reference

Urban

112 204 54.9 1.245 (0.769-2.014) 0.946 (0.546-1.638)

Marriage

Others 49 73 67.12 Reference Reference

Married 165 327 50.46 0.953 (0.515-1.762) 0.812 (0.411-1.606)
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