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Abstract

Objective: This study sought to investigate Iranian women’s preferences and willingness-to-pay (WTP) based
on the level of breast self-examination and mammography screening practice and knowledge, including risk factors,
signs and symptoms, and early detection methods via mammography screening. Methods: This is a descriptive,
cross-sectional, population-based study conducted from October to March 2020 on over 35-year-old women living
in Mashhad, selected through the convenient sampling method applied in health centers of Mashhad city. To measure
the willingness to pay, the study participants were asked for their preferred choices concerning out-of-pocket payment
for screening. Results: More than one-half (58.6%) of the study’s sample size had an intermediate level of knowledge
regarding breast cancer’s risk factors, and only 12.7% of them had an unsatisfactory level of knowledge. However,
most of the participants had a poor level of practice towards breast self-examination and mammography screening. The
results of measuring the willingness to pay (WTP) indicated that 11.5% of the participants were not willing to pay at
all for mammography breast cancer screening, while 53.3% of the participants were willing to pay 2.27 to 3.41 $U.S,
and 35.2% of the participants were willing to pay more than 3.41 $U.S for mammography breast cancer screening.
Conclusion: Any attempt to promote breast cancer screening among Iranian women should primarily focus on increasing
such indices as awareness, education, health status, and household income. It should be noted that the majority of the
participants possessed an average level of knowledge. Moreover, women lack appropriate information about breast
cancer and its’ early detection measures. However, it was found that self-employed women were more likely to practice
breast self-examination than the women employed in governmental organizations, which could be attributed to the fact
that self-employed women could dedicate more time to checking their breasts and practicing breast self-examination.
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Introduction

Breast cancer is the most common cancer in women,
imposing substantial social, economic, and health burdens
on individuals and society annually (Daroudi et al.,
2015; Sechopoulos and Mann, 2020). Considering the
demographic changes in the populations, it is predicted
that the global burden of cancers will increase from 13.3
million cases in 2010 to 21.4 million cases in 2030 (Heer
etal.,2020; Dsouza et al., 2021). Breast cancer in women
is a significant health problem worldwide. It is the most
commonly diagnosed cancer among women in developed
and developing countries and the leading cause of death
among women globally (Ferlay et al., 2010). Moreover,
breast cancer was identified as the leading cause of global
inflection with cancer in 2020, with an estimated 2.3

million newly diagnosed cases, representing 11.7% of
all cancer cases worldwide (Sung et al., 2021). It is the
fifth cause of cancer mortality worldwide, with 685,000
deaths each year (Zeng et al., 2021). In fact, breast cancer
accounts for 1 in 4 cancer cases and | in 6 cancer-induced
deaths among women, ranking first in the cases diagnosed
with cancer (Sung et al., 2021).

Early diagnosis of cancer significantly increases
the chances of successful treatment. There are two
primary components of early diagnosis of cancer: health
promotion, including education and screening. Increasing
the social awareness regarding the cancer and performing
screening for common cancers provide for the most
cost-effective approach to prevent and control different
types of cancer, bearing high public health potential(Abu,
2020; Mulmi et al., 2021).
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Physicians’ beliefs influence their breast cancer
screening recommendations and practices. Adopting
more effective strategies in empowering physicians and
preparing them to prescribe appropriate screening tests are
key factors that ultimately contribute to early diagnosis
and optimal breast cancer prognosis (Wu et al., 2020).

Three common approaches to breast cancer screening
include breast self-examination, physical examination
by a physician, and mammography (Miller and Baines,
2011; Shieh et al., 2017). Monthly breast self-examination
is currently under discussion as a screening method
(Bokaie and Lotfi, 2013). However, the American Cancer
Society (ACS) does not recommend a monthly breast
self-examination, emphasizing that the detection of
symptoms often occurs unorganized while women are
taking a shower or getting dressed (Rahman et al., 2019).
According to the ACS, self-awareness is more effective
than structured self-examination. Accordingly, over-20
women should be aware of breast self-examination’s
possible benefits and limitations (Elasbali et al., 2019).

Early diagnosis of breast cancer increases the
chances of successful treatment and survival and
reduces mortality and disease incidence trends (Francies
et al., 2020). Diagnostic strategies include breast
self-examination, clinical examination by a physician,
and mammography (Al-Mousa et al., 2020), among which
the latter is considered as an effective screening method
for diagnosing breast cancer at early stages (Grady et al.,
2017). In fact, breast cancer could be diagnosed through
mammography 1-3 years before its symptoms appear
in the patient (Venkataramanan et al., 2020). Therefore,
timely mammography screening in 40- year-old or older
women could help prevent breast cancer mortality by
15-30% (Irani et al., 2021).

The World Health Organization (WHO) has also
attracted global attention to the significant increase
in breast cancer cases in recent years and warned of
the growing trend of the cancer in the coming years,
suggesting early diagnosis as an essential strategy in
controlling breast cancer (Akinyemiju, 2012). In fact,
this strategy which could increase the chances of breast
cancer diagnosis in the early stages of the disease tends
to be more curative (Phi et al., 2018).

The breast cancer screening program seeks to diagnose
the breast masses early when they are small, and the patient
still displays no specific clinical symptom. Therefore,
early diagnosis of benign and malignant masses may
alleviate the concerns of the patient’s family. People who
get screened are those with no signs and symptoms of
breast cancer (Gardezi et al., 2019; Ginsburg et al., 2020).

According to the studies conducted from 2004 to
2015, the most common types of cancer in Iran include
gastrointestinal cancer in males and breast cancer in
females, and the age of women diagnosed with the
cancer are approximately 41-45 years old, being ten
years younger than that of the development countries
(Askarzade et al., 2019).

Willingness to pay-contingent valuation method
(WTP-CVM) has emerged as one of the most reliable tools
for pricing the early diagnosis of breast cancer. In fact, the
contingent valuation method (CVM) is used to estimate
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the willingness to pay (WTP), which itself is measured in
cost-benefit analysis in economics (Ghaderi et al., 2012).

As few studies have so far been conducted to examine
the level of knowledge, attitude, practice towards breast
self-examination and mammography screening, and
willingness to pay for early diagnosis of breast cancer
in over 35-year Iranian women, this study sought to
investigate women’s preferences and willingness-to-pay
(WTP) in terms of the level of practice towards breast
self-examination and mammography screening, and
breast cancer knowledge, including risk factors, signs
and symptoms, and early detection methods, performing
mammography screening on over 35-year-old women
living in Mashhad, the largest city in eastern Iran.

Materials and Methods

Study design, sampling, and population of the study

This study is a descriptive, cross-sectional,
population-based research conducted from October to
March 2020 among over 35-year-old women living
in Mashhad. To this end, the study’s participants were
selected from among those who visited Mashhad’s health
centers using convenient sampling.

The study’s target population comprised of Iranian
females who were 35 years old or over living in
Mashhad (Northeast of Iran). Data were collected from
five culturally and economically different regions of
Mashhad, which were selected based on expert opinions
and represented all parts of the city. The samples were
randomly collected in proportionate to the population of
each region.

Data Collection

As Mashhad has 13 urban areas, the largest health
center was selected from each municipal district. From
each center, 30 female clients who were over 35 years
old were selected. Totally, 384 people were selected as
the sample size of the study, using the Cochran formula.

In similar studies, 50% of the participants had
performed regular mammogram. Based on this proportion,
the sample size was calculated using the following
equation: Sample size (n) = (Z, ,)* x pq/d’, where,
7 =1.96 for 95% confidence interval (Prevalence (p) =0.5;
Compliment of P (q) =1-0.5= 0.5, d=0.05).

Thus, based on a 95% confidence level and 10%
p allowable error (d), the sample size included 384 cases.

The study’s participants were selected via
nonprobability purposive sampling. The data were
collected by the corresponding author and the first
author via entirely voluntarily face-to-face interviews
with women who visited the health centers. Moreover,
a researcher-developed questionnaire was administered,
comprising five parts, whose items concerning the
women’s willingness to pay, knowledge of breast
cancer, practice towards breast self-examination and
mammography screening, and preferences were derived
from previous studies (Sabermahani et al., 2017;
Mathioudakis et al., 2019; Rahman et al., 2019; AlI-Mousa
et al., 2020). The first part of the questionnaire was to
elicit demographic background regarding the respondents’



age, education, working status, marital status, housing
status, domicile, income level, health insurance coverage,
voluntary supplementary insurance, family size, health
index, knowledge index, practice index, and personal or
family history in terms of breast cancer.

The second part examined the participants’ knowledge
of breast cancer’s risk factors (13 items), the third
explored the respondents’ knowledge concerning breast
cancer’s signs and symptoms (7 items), and the fourth part
investigated the participants’ practice of breast cancer’s
carly diagnosis (3 items). Finally, the last part attempted
to examine the participants’ willingness to pay for
performing mammographic breast cancer screening tests
using the contingent valuation method. The required time
to fill out the questionnaire ranged from 5 to 20 minutes.

As mentioned before, the contingent valuation
method (CVM) was used in this study to estimate the
willingness to pay (WTP), which is theoretically based on
a cost-benefit analysis (CBA) in an economic evaluation.
The Contingent Valuation Method (CVM) is usually
employed to value goods that are not available in the
market (Phelps et al., 2018). To measure the willingness
to pay, the participants’ preferred choices concerning
the out-of-pocket payment for screening were asked.
Contingent Valuation estimates the value that a person
assigns to a product. Instead of inferring individuals’
willingness to pay (WTP) for receiving specified goods
or services based on observing their behaviors in regular
marketplaces, the approach asks people to report their
willingness to pay in that regard directly.

Statistical analysis

This study used the Excel 2013 software to summarize
and analyze the data collected by the questionnaire.
Moreover, the study used the SPSS software for
descriptive analysis of the variables involved and the
STATA 14 software for estimating the sequential logistic
regression (SLR) to examine the factors associated with
willingness to pay for breast cancer screening with
mammography.

The score of the knowledge-related items was
calculated by adding the correct answers, dividing
them by the overall number of the relevant items, and
multiplying the number by 100%. The score was used to
report the results in terms of poor (>29.99%), intermediate
(30%—65%), and good to excellent knowledge (>65%).

Results

Participants’ characteristics

Overall, 384 women participated in this study
whose average age was 44.5 £ 7.86 years. Sixty-five
percent (65%) of the participants were 20-45 years
old. The participants’ average family size was 4 + 1,
and the average income of most of the participants
ranged from 80+ 16.75 to 240+ 25.75 § U.S. per month
(1 $ U.S. =250000 Iranian Rials). The highest level of
education belonged to the bachelor’s degree. However,
less than half of the participants held bachelor’s degrees
(38.5%). Furthermore, more than half of the participants
were married (44.9%), most of whom were housewives
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Table 1. Frequency Distribution of Respondents’

Knowledge Risk Factors
Number Items No Don’t Yes
(%) Know (%) (%)

1 Increasing age 13 18 69

2 Early menarche at the age of 33 45 22
<12 years

3 Late menopause at the age of 24 48 28
> 55 years

4 Late pregnancy reduces the 28 21 51
incidence of breast cancer

5 Bearing the first child at the age 27 18 55
of >30

6 No breast-feeding 12 16 72

7 Recent long-term use of 5 72 23

hormonal replacement therapy
(estrogen and progestin)

8 Smoking 4 10 86
9 Obesity 17 44 39
10 Exposure to radiation at a young 6.2 57.5 36.5

age (adolescence and early
adulthood) in females could

11 Current use of oral contraceptive  45.6 15.9 38.5
pills

12 Positive family history of breast 3.6 5 91.4
cancer

13 Consumption of fatty foods 28 14 58.0

increases the risk of breast
cancer

YES, Refers to the correct answer; Abbreviation, %, percent

(288 women (75% of the participants)). Also, 87% of the
participants were covered by health insurance, and 35%
of them had supplementary health insurance. According
to the study’s results, 30% of the participants had a family
history of breast cancer, and only 9.4% of them were
previously diagnosed with breast diseases.

The participants’ knowledge of Breast Cancers risk
factors and signs and symptoms

Table 1 shows the respondents’ knowledge concerning
each item of breast cancer’s risk factors. According to the

Table 2. Frequency Distribution of Respondents’
Knowledge Cancer Signs and Symptoms

Number Items No Don’t Yes
(%) Know (%) (%)

1 Skin thickening and orange 24 43 33
peel texture to the skin

2 Nipple changes 29 30 40
(inversion/retraction)

3 Painless breast lump is a 2 5 93
warning sign Swollen
axillary glands

4 Redness or swelling of the 10 39 51
breast
Breast warmth and itching

5 Nipple changes Ulceration 35 20 46
over breast

6 Asymmetry of breasts 13 32 55

7 Milky discharge from the 2 10 88

nipple and bloody discharge
from the nipple

%, percent
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Table 3. Frequency of Breast Self-Examination, Clinical and Mammography among Respondents

Number  Questions Never Once a Once a Once every Total
month year 2-3 years

1 Have you ever had a breast self-examination? 178 (46.40) 144 (37.50) 49 (12.70) 13 (3.40) 384 (100)

2 Have you ever had a clinical breast exam (by a doctor / midwife)? 242 (63) 12 (3) 11 (3) 119 (31)

3 Have you ever had a mammography? 308( 80) 1(0.3) 28 (7.3) 47 (12.2)

table, participants had limited knowledge regarding the
fact that early menarche at the age of < 12 years may cause
breast cancer (22%). However, their knowledge about the
signs and symptoms of breast cancer, including family
history, smoking, aging, and late pregnancy, bearing the
first child at the age of > 30, and consuming fatty foods,
was generally good (>50%) (See Table 1).

The participants’ knowledge concerning breast cancer
and its signs and symptoms

Table 2 shows the participants’ knowledge about
each item of the breast cancer’s signs and symptoms.
Accordingly, the respondents had good knowledge
(>85%) concerning some signs and symptoms of breast
cancer such as painless breast lump, swollen axillary

glands, milky discharge from the nipple, and bloody
discharge from the nipple (see Table 2). Also, more than
half (58.6%) of the participants had an intermediate
(average) level of knowledge about breast cancer’s risk
factors, and 12.7% of them had an unsatisfactory level of
knowledge in this regard.

Table 3 shows the participants’ level of practice
towards the breast cancer screening, showing their
attempts to perform mammography. Accordingly, it was
found that 37.5 % of the participants had practiced breast
self-examination once a month, and 46.4 % had never
done that (see Table 3), indicating that the majority of the
participants had a poor level of practice in this regard. In
other words, while the participants had good knowledge
regarding breast cancer’s risk factors and warning signs,

Table 4. Frequency Distribution of Participant’s Willingness to Ppay

Marginal WTP  Rials ($US) Code Frequency %

0 1 44 11.5
<500,000 Iranian Rials (<11.9 $US) 2 129 33.5
500,000-750,000 Iranian Rials (11.9-17.86 $US) 3 76 19.8
750,000-1000,000 Iranian Rials (17.86-23.81 $US) 4 36 9.4
1,000,000-1,250,000 Iranian Rials (23.81-29.76 $US) 5 48 12.5
1,250,000-1,500,000 Iranian Rials (29.76-35.71 $US) 6 3 0.8
1,500,000-1,750,000 Iranian Rials (35.71-41.67 $US) 7 48 12.5
Total - 384 -

1 $US, 42000 Rials (https://www.cbi.ir/); Abbreviation, WTP, Willingness-to-pay

Table 5. Ordinal Logistic Regression Model

Variable coefficient Std. Err. Z P-Value
Age in years -0.044 0.018 -2.44 0.015
Marital status 0.094 0.167 0.56 0.573
Education level 0.195 0.077 2.46 0.014
Educational level of husband 0.191 0.075 2.53 0.011
Job -0.263 0.133 -1.98 0.048
Housing statuses 0.156 0.239 0.65 0.514
Housing area 0.422 0.16 2.63 0.008
Income 0.703 0.159 44 0.001
Health insurance status 0.955 0.308 3.1 0.002
Voluntary supplementary insurance 0.821 0.267 3.07 0.002
Family size -0.158 0.076 -2.06 0.039
Family history of breast cancer 0.634 0.225 2.82 0.005
previous history of breast cancer 0.549 0.341 1.61 0.108
Health Index 0.735 0.105 7.00 0.001
Knowledge Index 0.104 0.025 4.05 0.001
Practice Index 0.507 0.187 2.71 0.007

Log likelihood, 503/00; N,384; Pseudo R?, 0/72; LR chi 2 (16) , 298/93; probe > 32 =0/000; Abbreviation, P-Value, significant level / Std. Err,

Standard error
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most of them never practiced breast self-examination.
Only 15% of them had a satisfactory level of such a
practice.

The results of examining the willingness to pay (WTP)
variable indicated that while 11.5% of the participants
were not willing to pay any amount for mammography
breast cancer screening, 53.3% of them were willing to pay
from 2.27 to 3.41 $U.S, and 35.2% of them were willing
to pay more than 3.41 $U.S for that type of screening,
suggesting that most of the participants were willing to
pay higher prices for mammograms. The mean value of
the participants’ willingness to pay was 3.5 $ U.S (see
Table 4).

Table 5 shows the estimated parameters derived
from the ordinal logistic regression model, showing
the estimated coefficients of all variables. The positive
value of the constant term in the model indicated that the
participants preferred screening over no screening.

According to the results of ordinal logistic regression
(Table 5), the patient’s education, the education status
of the patient’s husband, domicile, income level, health
insurance status, voluntary supplementary insurance,
family history of the breast cancer, health index,
knowledge index, and practice index had positive effects
on the participants WTP for performing mammography
screening so that their possible breath cancer is diagnosed
at early stages of the disease.

In terms of education, it could be argued that the
participants with higher education were more aware of the
necessity of performing the screening for their own health.

The significant positive correlation between the
family income and the women’s WTP for breast cancer
screening indicated that women with higher income and
more financial strength were more willing to pay for the
screening (Coefficient:0.7; The reference group comprised
of women with the lowest income level ). Moreover, as
the supplementary insurance compensates for the costs
up to a certain amount, those covered by such insurance
were more willing to pay for the mammography screening
(Coefficient: 0.82; The women in the reference group
lacked supplementary insurance coverage). Women with
a history of breast cancer in their families were also more
willing to pay for mammography breast cancer screening.
In fact, as confirmed by the statistics, worries about being
diagnosed with cancer make people pay any amount for the
screening (Coefficient: 0.63; The reference group included
women with no history of breast cancer).

Furthermore, those who believed in and observed
health-related standards were more willing to pay for
breast cancer screening (Coefficient: 0.7; The reference
group comprised of women who were indifferent to their
health), and those with greater knowledge regarding
breast cancer and its screening were willing to pay
higher prices for mammography screening (Coefficient:
0.1; Reference group comprised of women with lower
level of knowledge regarding breast cancer). In addition,
women’s practice towards breast self-examination and
mammography screening had a significant positive
effect on the WTP variable, suggesting that women who
practiced breast self-examination at regular intervals
or had previously practiced mammography were more
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willing to pay for such a screening (Coefficient: 0.5; The
reference group included women who had not practiced
breast self-examination at regular intervals or had not
previously practiced mammography). On the other hand,
age, occupation, and family size had negative effects on
WTP for screening with the aim of early detection of
breast cancer.

In terms of occupation, housewives and women with
an occupation that required higher education were more
willing to pay for the screening (Coefficient: 0.26; The
reference group comprised of self-employed). In addition,
age and family size had significant negative effects on the
participants’ willingness to pay, with the older women and
those with larger families being less willing to pay for
mammography screening. In other words, younger women
paid more attention to their health and were more willing
to pay for the screening than the older ones (Coefficient:
-0.04; The Reference groups comprised of smaller families
and younger women).

Discussion

This study sought to investigate preferences and
willingness to pay for mammographic breast cancer
screening tests in 2020 among Iranian women living
in Mashhad (northeast of Iran), measuring health,
knowledge, and practice indices. The majority of the
participants possessed an average level of knowledge
regarding breast cancer. Self-employed women were
more likely to practice breast self-examination than the
women working in governmental organizations, which
could be attributed to the fact that self-employed women
had more free time to check their breasts and practice
breast self-examination. Previous studies have revealed
that most women have an intermediate level of knowledge
concerning breast cancer’s risk factors and that only a low
percentage of people have a good to an excellent level of
knowledge in this regard (Al-Mousa et al., 2020; Pal et
al., 2021).

The variables of age and occupation had significant
negative effects on WTP, with the WTP decreasing as the
age increased, indicating that young women had a better
understanding of the need for mammography screening.
Also, Kristina et al., (2020), Zhao et al., (2018), and Sana
etal.,(2020) reported a significant correlation between age
and willingness to pay. However, in a study carried out
by Wong and Saengow (2018), no significant correlation
was found between the two. This difference between
the findings of the current study and those of Wong and
Saengow (2918) concerning the correlation between
age and WTP could be attributed to the difference in the
subject of the study. It is clear that younger women are
more willing to pay for mammography screening than
other health services so that they may prevent breast
cancer.

Family size and financial ability were found to have
both negative and positive effects on willingness to pay,
which are confirmed by the results found in another study
(Yang et al., 2018; Reckers-Droog et al., 2021).

While previous studies have reported that the health
index was around 75% in those women who had practiced
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mammography breast cancer screening, the current study
found the index to be 89% among such women, indicating
that the WTP increased with an increase in the importance
of health index for women.

The majority of the study’s participants were highly
aware of breast cancer screening, with their reported
average score being 14.4. Moreover, according to the
study’s results, the willingness to pay will significantly
increase with the increase in knowledge regarding breast
cancer.

A study conducted by Al-Mousa et al., (2020)
to investigate the relationship between the level of
knowledge on risk factors, signs and symptoms, breast
cancer early detection methods, breast cancer curability,
and socio-demographic characteristics found that
those who live in urban areas have significantly higher
knowledge concerning the breast cancer’s signs and
symptoms compared to those who live in rural areas. These
findings are consistent with the ones found by Kotepui et
al., (2014), showing that the female medical and health
personnel acquired adequate knowledge on breast cancer
due to the daily interactions made between academic and
non-academic staff. Furthermore, the knowledge of this
study’s participants regarding the breast cancer’s signs
and symptoms, including painless breast lump, swollen
axillary glands, bloody discharge from the nipple, and
nipple change, was generally good (>70.0%) (Al-Mousa
et al., 2020). It should be noted that all of the study’s
participants were living in urban areas.

According to the results obtained from the logistic
regression model, there was a significant positive
correlation between income and health insurance status
and willingness to pay. Also, people with higher financial
ability tended to pay higher prices for breast cancer
screening, with the demand for the screening increasing
with an increase in income level (Wright et al., 2018;
Lew et al., 2020). In addition, indices such as health,
knowledge, and practice of mammography screening
directly affected the willingness to pay, with younger
people typically paying much more money for the
screening than do the older people.

The mean value of the willingness to pay was
3.5 $U.S. Moreover, there was a significant positive
relationship between education and the willingness to
pay, with the WTP for mammography breast cancer
screening increasing with an increase in education level
(Venkataramanan et al., 2020), suggesting that the higher
the women’s education was, the more likely they would be
to practice breast cancer screening test. These results are in
agreement with findings of the previous studies that found
a significant correlation between the level of knowledge
on breast cancer screening level of education, according
to which women with higher education had a higher level
of knowledge on breast cancer as they tended to engage
more in health improvement activities. Similarly, a study
conducted on people living in Kerman province (2017)
reported that the factors were involved in WTP for breast
cancer screening.

In conclusion, it could be argued that any promotion
of breast cancer screening among Iranian women should
primarily focus on increasing such indices as awareness,
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education, health status, and household income level. It
should be noted that willingness to pay is a hypothetical
measure of a person’s stated preference. Indeed, some
consider it as a less reliable index of people’s actual
behavior. Therefore, promoting the practice of breast
cancer screening tests requires careful planning and
more attention to removing the barriers. The majority
of the study’s participants possessed an average level
of knowledge. However, some participants lacked
appropriate information concerning breast cancer and
its’ early detection methods. Self-employed women were
more likely to practice breast self-examination compared
to those employed by governmental organizations, as they
had had more free time to check their breasts and practice
breast self-examination.
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