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Abstract: Background: Regular mammogram screenings have contributed to early breast cancer (BC)
diagnoses and lowered the mortality rate by 40% in the United States of America (USA). Nonetheless,
ethnic women living in developed countries, such as immigrant Muslim Arab women (IMAW), are
less likely to get mammograms. Aim of the study: In our study, we aimed to understand health
behaviors among IMAWs as understudied populations in the USA. Methods: We conducted a
cross-sectional study on a convenience sample of IMAW living in southern California. We used
logistic regression and multivariate logistic regressions to analyze the data. Results: The total number
of participants who completed the survey was 184 IMAW. Participants who had a higher level of
knowledge about BC signs and symptoms and mammogram knowledge were more likely to have
obtained a mammogram at some point compared with their counterparts (OR = 1.23, p = 0.03, CI:
1.07–1.42; OR = 2.23, p = 0.23, CI: 1.11–4.46, respectively). Conclusions: Our results provide more
evidence emphasizing the important influence of BC and mammogram knowledge on immigrant
women’s behavior regarding mammogram utilization. The average level of knowledge in all three
domains (BC risk factors, BC signs and symptoms, and mammogram use) reported in this study is
considered low.
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1. Introduction

Breast cancer (BC) is the most common cancer, and it is the second leading cause
of death among women, killing about 685,000 women per year globally [1]. Regular
mammogram screenings have contributed to early BC diagnoses and lowered its mortality
rate by 40% from 1987 to 2017 in the United States of America (USA) [2]. Nonetheless,
ethnic women living in developed countries, such as immigrant Muslim Arab women
(IMAW), are less likely to undergo mammograms [3,4].

Few researchers have attempted to evaluate mammogram screening rates among
IMAW. Those who have reported biennial mammogram rates lower than the Healthy People
2030 target, which is 77.1% [5]. Ayyash et al. [6] and Schwartz et al. [7] reported that in the
preceding two years, 58% (n = 365) and 51% (n = 102) of IMAW, respectively, had undergone
a mammogram. A significant proportion of the immigrant Muslim women in Chicago were
IMAW, with a biannual rate of 37% (n = 240) [8]. According to Hasnain et al. [9], 35% of
immigrant Arab women (n = 207) underwent mammograms within the previous two years.

Knowledge about BC and its screenings was found to have an impact on Arab and
Muslim women’s behaviors regarding mammograms. However, these populations were,
in general, found to have inadequate knowledge of BC. In qualitative studies, the women
reported that BC could be caused by breast trauma, infection, the evil eye, God’s will, not
drinking enough camel milk, or not getting enough sun exposure [10–13]. Additionally,
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women reported that a mammogram was a diagnostic procedure and should be recom-
mended when signs and symptoms appeared. Some IMAW even believed that radiation
from mammograms could increase their risk of developing BC [11–13]. Misunderstandings
or inadequate knowledge about BC and mammograms could have resulted in delayed
screening among these populations.

Studies that quantitively explored the relationship between immigrant Arab and
Muslim women’s level of knowledge about BC and BC screenings and their mammogram
use are scarce. To date, only three studies (in California, Illinois, and Michigan) have
revealed positive associations between immigrant Muslim and Arab women’s levels of
knowledge and whether they have ever obtained a mammogram, the regularity with
which they obtain mammograms, or their intention to obtain a mammogram [6,14,15]. Our
results expand the body of the literature by exploring the association between the level of
knowledge of BC signs and symptoms, BC risk factors and mammograms, and IMAW’s
mammogram utilization in California.

Moreover, we are filling the gap in understanding health behaviors among Arab and
Muslim immigrants as understudied populations in the USA. Despite Arab and Muslim
people having lived in the USA since 1875, published health-related research on this
population is scarce [16]. We conducted our study in California, which is home to the
largest population of Arabs (both Muslim and Christian) in the USA [17,18]. To the best
of our knowledge, no study has examined the association between BC and mammogram
knowledge and IMAW’s mammogram utilization in California.

Theoretical Framework

In our research, we were guided by a socioecological model that has been used to
guide several studies and national programs targeting health promotion and disease pre-
vention. According to the socioecological model, there is a range of factors that influence
individuals’ well-being and health behaviors, including intrapersonal, interpersonal, com-
munity, and organizational factors. Intrapersonal factors, such as knowledge, influence
individuals’ behaviors toward disease prevention. Based on the theoretical underpinning
of intrapersonal factors, IMAW’s level of knowledge about BC and mammograms has an
impact on their mammogram utilization. Hence, our hypothesis is as follows: Compared
to their peers, IMAW who claim higher levels of BC and mammography awareness will be
more likely to have received mammograms within the past two years.

2. Materials and Methods
2.1. Study Design

This is a cross-sectional study conducted on a convenience sample of IMAW.

2.2. Recruitment and Data Collection

Our study was approved by the University of California, Los Angeles institutional
review board (IRB #19-001971). Due to the COVID-19 pandemic, recruitment and data
collection were conducted via social media using two private groups on Facebook and
three WhatsApp groups for immigrant Arab and Muslim women living in Southern Cal-
ifornia. The primary investigator contacted the administrator of each group to post an
announcement of the study information, including the study’s introduction and aim along
with links to the survey in Arabic and English. Data were collected between March 2020
and August 2020.

Qualtrics was used for data collection. We obtained study consents and conducted
screening electronically. Participants were screened by answering questions to determine
their eligibility for the study. Enrollment was limited to women who (a) were 45 years or
older, (b) self-identified as Muslim, (c) lived in California, (d) had immigrated from an
Arab country, (e) had not been previously diagnosed with BC, and (f) were able to speak
Arabic or English. The reasoning behind including woman who were 45 years or older
was based on the age recommended by the American Cancer Society in 2020 for starting
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regular mammograms. Women who did not meet the inclusion criteria were automatically
prevented from participating in the study.

2.3. Instruments

Both Arabic and English surveys included (a) demographic questions, such as the age
of the participants, education level, working status, and ability to read and write in English;
(b) history of mammogram utilization; (c) a modified breast cancer awareness measure;
and (d) level of knowledge about mammograms.

2.3.1. Mammogram History

The two main outcomes in the study were measured as self-reported: (a) having ever
had a mammogram and (b) having had a mammogram in the previous two years.

2.3.2. Breast Cancer Level of Knowledge

A modified breast cancer awareness measure (breast CAM) was used to measure the
level of knowledge about breast cancer. The tool includes two subscales: (a) a BC signs and
symptoms subscale (10 items) and (b) a BC risk factors subscale (10 items). Each item has
three response options: “Yes”, “No”, and “I do not know”. The scoring system is (1) for
each correct answer and (0) for “each incorrect answer or if the participant reported they
do not know the information”. For each subscale, the score ranges from 0 to 10 points. A
higher score indicates a higher level of knowledge about BC signs and symptoms and BC
risk factors [19].

The tool was modified and translated into Arabic and was used among Arab women
in Oman by Al-Khasawneh et al. in 2016 [19]. The tool demonstrated an acceptable level
of relatability. The breast cancer signs and symptoms subscale and breast cancer risk
factors subscale reported excellent reliability (α = 0.89 and 0.85, respectively). The tool also
reported robust criterion validity (R = 0.58, p < 0.01) among Omani women [19].

2.3.3. Mammogram Level of Knowledge

The primary investigator developed three questions to measure IMAW’s level of
knowledge about mammograms. These questions were as follows: Is mammography a
useful tool for the early detection of breast cancer? Can mammography be performed on
any X-ray machine? Which of the following techniques is the most effective way to detect
breast cancer at an early stage?

The questions were viewed by a researcher who holds a PhD degree and has research
experience focused on mammogram utilization among immigrant populations in the
USA. Additionally, after translating the three questions into Arabic, fourteen immigrant
Arab women reviewed the questions for clarity. According to the reviewers, no changes
were required.

To calculate the score for mammogram level of knowledge, each question has three
response options. Questions one and two may be answered by “Yes”, “No”, or “I do not
know”. Zero points are assigned to the wrong answer or “I do not know” for the breast
CAM scoring. For question three, a point is assigned to the correct answer “mammogram”,
and zero points are assigned to “breast self-examination” or “clinical breast examination”.
Thus, the maximum score in this section is three points; the minimum score is zero. Higher
scores indicate a higher level of knowledge about mammogram screening. These three
questions were translated into Arabic by a professional translator and then evaluated by
two bilingual nurses (Arabic and English) who hold PhD degrees in nursing.

2.4. Data Analysis

SPSS 26.0 was used for data analysis. Descriptive analyses (percentage, mean, range,
standard deviation) were used to summarize sample demographic characteristics. The as-
sociations between the outcomes (mammogram history) and level of BC and mammogram
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knowledge were measured by logistic regression. Cronbach’s alpha was also calculated for
each subscale in the breast CAM.

Data analysis involved several steps. In the first step, simple bivariate logistic regres-
sions were run to examine the association between each outcome: (a) having ever had
a mammogram and (b) having had a mammogram during the previous two years; and
all of the independent variables: (a) BC signs and symptoms, (b) BC risk factors, and (c)
mammogram knowledge.

In the second step, multivariate logistic regressions were conducted to evaluate the
association between each outcome and each independent variable, controlling for selected
sociodemographic covariates. If a covariate had a p ≤ 0.2 and was linked to each outcome, it
was included in the regression model. Three covariates were included for the first outcome
(if the participants ever had a mammogram). These covariates were age, income, and length
of residence in the United States. For the second outcome (having had a mammogram
within the previous two years), two covariates were included in the multivariate analysis:
income and length of residence in the United States. To avoid multicollinearity, age at
immigration was not included as a covariate for both outcomes because it was highly
correlated with length of residency in the USA (r = −0.8, p < 0.01).

3. Results
3.1. Sample Characteristic

The total number of participants who completed the survey was 184 IMAW. The
average age of the participants was (M = 50.4, SD = 5.58); 60.9% were between the ages
of 45 and 50, and 39.1% were aged 51 years or older. All the participants were married;
139 (76.2%) of the participants had two or more children, 30 (16.4%) had one child, and 12
(6.6%) did not have any children.

Regarding employment and annual income, 90 (49%) of the participants were not
working, 56 (30.7%) had a part-time job, and 30 (16.4%) had a full-time job. Even though the
number of full-time working women was not high, 74 (40.2%) of the women reported an
income of more than USD 55,000, and 176 (95.7%) reported that they had health insurance.

The vast majority of participants had immigrated from Syria, Jordan, or Palestine, and
about 34% of participants had been in the United States for 11 to 20 years. The participants’
ages at the time of immigration ranged between 5 and 45 years, and the mean was (M = 31,
SD = 9.2).

Most of the participants, 159 (86.4%), had obtained a mammogram at least once in
their lifetimes, and 124 (67.4%) reported that they had not had a mammogram within
the previous two years. Table 1 presents the other demographic characteristics of the
study’s sample.

The women revealed average levels of knowledge about BC risk factors (M = 4.1,
SD = 2.8) and BC signs and symptoms (M = 6.4, SD = 1.6). In our results, each subscale
demonstrates acceptable levels of internal consistency reliability. The Cronbach’s alpha for
BC signs and symptoms and BC risk factors was 0.80 and 0.61, respectively (Table 2).

3.2. Association between BC and Mammogram Levels of Knowledge and Ever Having Obtained
a Mammogram

Data analysis showed a positive correlation between mammography use and knowl-
edge level. Bivariate analysis revealed that participants who knew more about the symp-
toms and signs of BC were more likely than their peers to have ever had a mammogram
(OR = 1.23, p = 003, CI: 1.07–1.42; Table 3). Additionally, participants who had more aware-
ness of mammograms were twice as likely to have ever undergone a mammogram than
their counterparts (OR = 2.23, p = 023, CI: 1.11–4.46; Table 3). In the multivariate models,
while controlling for annual income, length of residence in the USA, and age, both predictors
remained significant for ever having had a mammography (Table 4, Models 2 and 3).
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Table 1. Sample characteristics (n = 184).

Characteristics Frequency (n) Percentage %

Country of origin *
Egypt 22 12
Jordan 44 24
Palestine 34 18.5
Syria 46 25
Other countries 38 20.5

Length of stays in USA *
≤10 years 49 26.7
11 to 20 years 62 33.8
21 to 30 years 53 28.8
>30 years 20 10.7

Age of women at the time of immigration *
≤31 years 109 59.2
>31 years 75 40.8

Education **
High school and below 22 12.1
Diploma or associate degree 53 29.1
Bachelor’s degree and higher 107 58.8

Annual income ***
<USD 16,000 28 16.2
USD 16,001–35,000 38 22.0
USD 35,001–55,000 32 18.6
>USD 55,000 74 43.0

Length of marriage (in years) *
≤10 21 11.4
11–20 58 31.5
21–30 74 40.3
≥31 31 16.8

Speaking proficiency in English (self-rated) **
Excellent 65 35.7
Good 100 55
Poor 17 9.3

Reading proficiency in English (Self rated) **
Excellent 76 41.8
Good 89 48.9
Poor 17 9.3

* n = 184, ** n = 182, *** n = 172.

Table 2. Descriptive analysis and Cronbach’s alpha of breast cancer awareness measure (breast CAM)
(n = 184).

Scale/Subscales Range Mean SD Cronbach’s Alpha

• Breast Cancer signs and symptoms
• Breast Cancer risk factors
• Mammogram knowledge

0–10
0–10
0–3

6.4
4.1
1.6

1.6
2.8

0.71

0.80

0.61
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Table 3. Association between BC and mammogram level of knowledge (BC and mammogram) and
mammogram utilizations (n = 184).

Variables Ever Obtained a Mammogram
OR (CI)

Obtained Mammogram within the Last
Two Years

OR (CI)

Breast cancer risk factors, n = 184 1.19 (0.91–1.55) 1.29 * (1.05–1.58)

Breast cancer Signs and symptoms, n = 184 1.23 ** (1.07–1.42) 1.12 * (1.01–1.25)

Knowledge about mammogram, n = 184 2.23 * (1.11–4.46) 1.99 * (1.24–3.22)

* p < 0.05, ** p < 0.01.

Table 4. Association between level of knowledge (BC and mammogram) and ever having had
mammogram in IMAW, controlling for covariates 1 (Models 1–3, n = 172) 1.

Variables Model 1
OR (CI)

Model 2
OR (CI)

Model 3
OR (CI)

Breast cancer risk factors level of knowledge
Breast cancer signs and symptoms level of knowledge
Mammogram level of knowledge

1.16
(0.87–1.53)

1.23 **
(1.05–1.44)

2.48 *
(1.12–5.46)

Annual income

<USD 16,000 0.212 *
(0.05–0.85)

0.23 *
(0.05–0.98)

0.30 *
(0.06–1.33)

USD 16,000–35,000 0.59
(0.15–2.23)

0.45
(0.11–1.82)

0.755
(0.19–3.00)

>USD 35,000–55,000 0.274 *
(0.07–0.982)

0.25 *
(0.06–0.92)

0.34
(0.09–1.28)

>USD 55,000 Reference Reference Reference

Age 1.12
(1.00–1.26)

1.10
(0.97–1.24)

1.13 *
(1.01–1.28)

Length of residence in the USA 1.015
(0.95–1.07)

1.02
(0.96–1.08)

1.01
(0.96–1.07)

* p < 0.05, ** p < 0.01, 1 Each model includes one main independent variable, controlling for covariate.

3.3. Association between BC and Mammogram Levels of Knowledge and Having Had a
Mammogram within the Last 2 Years

High levels of mammography knowledge were found to be positively associated
with participants having had a mammogram during the past two years in the bivariate
analysis (OR = 1.99, p = 0.023, CI: 1.24–3.22; Table 3). The likelihood that a participant
had a mammogram within the previous two years increased by 12% for participants with
knowledge of BC signs and symptoms with each additional unit of knowledge (OR = 1.12,
p = 0.01, CI: 1.01–1.25). Finally, participants were more likely to have had screening within
the previous two years if they had higher levels of knowledge about BC risk factors (OR
= 1.92, p = 0.013, CI: 1.13–3.25; Table 3). All three predictors remained significant for the
second outcome after annual income and time of residency in the United States were taken
into account in the multivariate analysis (Table 5, Models 1–3).
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Table 5. Association between level of knowledge (BC and Mammogram) and having had a mammo-
gram in the previous two years in IMAW controlling for covariates 1 (Models 1–3, n = 172).

Variables Model 1
OR (CI)

Model 2
OR (CI)

Model 3
OR (CI)

Breast cancer risk factors level of knowledge
Breast cancer signs and symptoms level of knowledge
Mammogram level of knowledge

1.26 *
(1.02–1.57)

1.12 *
(1.01–1.26)

1.92 *
(1.13–3.25)

Annual income

<USD 16,000

USD 16,000–35,000

>USD 35,000–55,000

>USD 55,000

0.46
(0.16–1.27)

0.787
(0.31–1.96)

0.64
(0.25–1.63)

Reference

0.44
(0.16–1.24)

0.66
(0.26–1.63)

0.57
(0.22–1.45)

Reference

0.58
(0.19–1.68)

0.88
(0.35–2.21)

0.71
(0.27–1.86)

Reference

Length of residence in the USA 1.03
(0.99–1.07)

1.03
(0.97–1.01)

1.05 *
(0.98–1.12)

* p < 0.05, 1 Each model includes one main independent variable, controlling for covariates.

4. Discussion

Our study results provide more evidence emphasizing the importance of BC and
mammogram knowledge to immigrant women’s behavior regarding mammogram uti-
lization. The average level of knowledge in all three domains (BC risk factors, BC signs
and symptoms, and mammogram use) we explored in this study is considered low. Other
studies conducted on immigrant Arab and Muslim women reported similar levels of knowl-
edge [6,20,21]. Williams et al. [21] reported a low level of knowledge among immigrant
Arab women for BC screenings. Study participants also included African American women
(n = 116) and Latina women (n = 112); however, the immigrant Arab women (n = 112)
reported the lowest scores regarding mammography [21]. Notably, the researchers did not
measure any association between level of knowledge and mammogram utilization.

Findings from our study suggest a positive association between levels of knowl-
edge and mammogram utilizations among IMAW, aligning with findings reported by
Badr et al. [14], who found that Lebanese American women (Muslim and Christian) who
reported a higher knowledge of mammogram screening guidelines had increased odds
of having had a mammogram at least once [14]. In the Arab world, Muslim and Arab
women in Jordan and Palestine who reported higher levels of BC knowledge were more
likely to have obtained a mammogram within the last two years compared with their
counterparts [22,23]. In Yemen, low levels of BC knowledge were negatively associated
with Muslim and Arab women’s mammogram use [24].

High levels of knowledge about BC risk factors predicted that a participant would
have had a mammogram within the last two years. It appeared that participants who were
aware of factors that increased their risk of BC were more likely to obtain mammograms
regularly. Researchers could speculate that a high level of knowledge about BC risk factors
may have also increased participants’ perceptions of BC susceptibility, a health belief that a
person is at risk for a certain disease, which may have increased their mammogram use.
Therefore, further studies could explore the relationship between the level of BC knowledge
and health beliefs related to mammogram screenings.

All three multivariate models displayed a significant negative association between
annual income and mammogram history (Table 4, Models 1–3). When controlling for
knowledge levels (each domain separately) and selected demographic variables, partici-
pants who reported an annual income of <USD 16,000 were less likely to have ever had
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a mammogram compared with those who reported an annual income of >USD 55,000.
These findings may suggest that although the level of knowledge is an important variable
affecting mammogram utilization, other demographic factors may also impact IMAWs’
levels of knowledge and, consequently, their mammogram utilization. Our findings are too
limited to expand on that conjecture. Therefore, future studies must examine the effect of
knowledge levels on IMAWs’ mammogram use, taking their sociodemographic contexts
into account.

As shown in Table 5, Model 3, levels of knowledge about mammograms and the
number of years spent in the USA predicted whether participants had obtained a mam-
mogram within the last two years. It is worth mentioning that other studies also reported
a positive association between duration of residency in the USA and mammogram uti-
lization. A longer residency in the USA was not only associated with the likelihood that
immigrant Arab and Muslim women would have had at least one mammogram but it was
also associated with the likelihood that women would adhere to a mammogram screenings
schedule [8,9,13,25].

Additionally, scholars could speculate, based on a finding from a qualitative study by
Islam et al. [26], that participants who had spent a longer time in the USA may have been
subjected to BC educational campaigns to enhance their level of knowledge, resulting in
enhanced adherence to mammograms. This suggests a gap for future researchers to explore
in more detail—the possibility that level of knowledge is a mediator between duration of
residency in the USA and mammogram utilization among IMAW.

5. Limitations

We must consider several limitations when interpreting our findings. Selection bias
may have resulted from recruiting participants via social media, and women may have
been exposed to virtual BC educational campaigns, which may have enhanced their level
of knowledge. Thus, the actual level of knowledge among IMAW about BC and mammo-
grams may be lower than what is reported in our results. Additionally, about 60% of the
participants reported having a bachelor’s degree. Hence, results from this study may not be
generalizable for women with low levels of education. Finally, the three items developed
by the researcher to measure participants’ levels of knowledge about mammograms have
not been psychometrically tested. Thus, findings regarding mammogram knowledge levels
should be interpreted with caution.

6. Implications

According to the results from this study, IMAW demonstrated low levels of BC and
mammogram knowledge. These findings suggest the need for interventions to improve
the level of knowledge among IMAW. Higher knowledge levels in all three domains (BC
risk factors, BC signs and symptoms, and mammogram use) predicted that the women
had received mammograms within the last two years, suggesting that these interven-
tions may help to enhance women’s adherence to mammogram screenings. Interventions
should be tailored to women’s social and cultural contexts to assure their acceptability
and effectiveness.

Author Contributions: For research articles with several authors, Conceptualization, S.A.; methodol-
ogy, S.A.; software, S.A.; validation, S.A.; formal analysis, S.A.; investigation, S.A.; resources, S.A.;
data curation, S.A.; writing—original draft preparation, S.A.; writing—review and editing, S.A. and
H.B.; visualization, S.A.; supervision, S.A.; project administration, S.A.; All authors have read and
agreed to the published version of the manuscript.

Funding: Sigma Theta Tau Gamma Tau At-Large Chapter. Grant number (80890).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of University of California, Los Angeles
institutional review board (IRB #19-001971).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Healthcare 2022, 10, 2526 9 of 10

Data Availability Statement: The data are available from the authors upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. Breast Cancer. 2021. Available online: https://www.who.int/news-room/fact-sheets/detail/breast-

cancer (accessed on 1 June 2022).
2. American Cancer Society. Breast Cancer Early Detection and Diagnosis; American Cancer Society Recommendations for

the Early Detection of Breast Cancer; American Cancer Society: Atlanta, GA, USA, 2021; pp. 1–55. Available online:
https://www.cancer.org/content/dam/CRC/PDF/Public/8579.00.pdf (accessed on 1 June 2022).

3. American Cancer Society. Breast Cancer Racts and Figures 2019–2020; American Cancer Society: Atlanta, GA, USA, 2020; pp. 1–43.
4. Ghafoor, A.; Jemal, A.; Ward, E.; Cokkinides, V.; Smith, R.; Thun, M. Trends in breast cancer by race and ethnicity. CA Cancer

J. Clin. 2003, 53, 342–355. [CrossRef] [PubMed]
5. Centers for Disease Control and Prevention (CDC). Increase the Proportion of Females Who Get Screened for Cervical Cancer—

C-09—Healthy People 2030. CDC. 2022. Available online: https://health.gov/healthypeople/objectives-and-data/browse-
objectives/cancer/increase-proportion-females-who-get-screened-cervical-cancer-c-09 (accessed on 1 July 2022).

6. Ayyash, M.; Ayyash, M.; Bahroloomi, S.; Hamade, H.; Makki, M.; Hassouneh, S.; Blackwood, R.A. Knowledge assessment and
screening barriers for breast cancer in an Arab American Community in Dearborn, Michigan. J. Community Health 2019, 44,
988–997. [CrossRef] [PubMed]

7. Schwartz, K.; Fakhouri, M.; Bartoces, M.; Monsur, J.; Younis, A. Mammography screening among Arab American women in
metropolitan Detroit. J. Immigr. Minor Health 2008, 10, 541–549. [CrossRef] [PubMed]

8. Padela, A.I.; Murrar, S.; Adviento, B.; Liao, C.; Hosseinian, Z.; Peek, M.; Curlin, F. Associations between religion-related factors
and breast cancer screening among American Muslims. J. Immigr. Minority Health 2015, 17, 660–669. [CrossRef] [PubMed]

9. Hasnain, M.; Menon, U.; Ferrans, C.E.; Szalacha, L. Breast cancer screening practices among first-generation immigrant muslim
women. J. Womens Health 2014, 23, 602–612. [CrossRef] [PubMed]

10. Alatrash, M. Prevalence, Perceived Benefits, and Perceived Barriers Regarding Breast Cancer Screening Among Three Arab
American Women Subgroups. J. Transcult. Nurs. 2020, 31, 242–249. [CrossRef] [PubMed]

11. Al-Amoudi, S.; Cañas, J.; Hohl, S.D.; Distelhorst, S.R.; Thompson, B. Breaking the silence: Breast cancer knowledge and beliefs
among Somali Muslim women in Seattle, Washington. Health Care Women Int. 2015, 36, 608–616. [CrossRef] [PubMed]

12. Raymond, N.C.; Osman, W.; O’Brien, J.M.; Ali, N.; Kia, F.; Mohamed, F.; Mohamed, A.; Goldade, K.B.; Pratt, R.; Okuyemi, K.
Culturally informed views on cancer screening: A qualitative research study of the differences between older and younger Somali
immigrant women. BMC Public Health 2014, 14, 1188. [CrossRef] [PubMed]

13. Shirazi, M.; Champeau, D.; Talebi, A. Predictors of breast cancer screening among immigrant iranian women in California.
J. Women’s Health 2006, 15, 485–506. [CrossRef] [PubMed]

14. Badr, L.K.; Bourdeanu, L.; Alatrash, M.; Bekarian, G. Breast cancer risk factors: A cross-cultural comparison between the West
and the East. Asian Pac. J. Cancer Prev. APJCP 2018, 19, 2109. [PubMed]

15. Padela, A.I.; Malik, S.; Ally, S.A.; Quinn, M.; Hall, S.; Peek, M. Reducing Muslim mammography disparities: Outcomes from a
religiously tailored mosque-based intervention. Health Educ. Behav. 2018, 45, 1025–1035. [CrossRef] [PubMed]

16. El-Sayed, A.M.; Galea, S. The health of Arab-Americans living in the United States: A systematic review of the literature. BMC
Public Health 2009, 9, 272. [CrossRef]

17. Arab American Institute. How do Arab Americans Identify Themselves? Where do Arab Americans Live? Census Estimated
Arab American Population. 2010. Available online: http://www.aaiusa.org/pages/demographics/ (accessed on 27 June 2018).

18. Arab Anti-Discrimination Committee. 2009. Available online: http://www.adc.org (accessed on 18 October 2018).
19. Al-Khasawneh, E.M.; Leocadio, M.; Seshan, V.; Siddiqui, S.T.; Khan, A.N.; Al-Manaseer, M.M. Transcultural adaptation of the

breast cancer awareness measure. Int. Nurs. Rev. 2016, 63, 445–454. [CrossRef] [PubMed]
20. Kawar, L. Jordanian and Palestinian immigrant women’s knowledge, affect, cultural attitudes, health habits, and participation in

breast cancer screening. Health Care Women Int. 2009, 30, 768–782. [CrossRef] [PubMed]
21. Williams, K.P.; Mabiso, A.; Todem, D.; Hammad, A.; Hamade, H.; Hill-Ashford, Y.; Robinson-Lockett, M.; Palamisono, G.;

Zambrana, R.E. Peer reviewed: Differences in knowledge of breast cancer screening among African American, Arab American,
and Latina women. Prev. Chronic Dis. 2011, 8, A20. [PubMed]

22. Petro-Nustas, W. Young Jordanian Women’s Health Beliefs About Mammography. J. Community Health Nurs. 2001, 18, 177–194.
[CrossRef] [PubMed]

23. Soskolne, V.; Marie, S.; Manor, O. Beliefs, recommendations and intentions are important explanatory factors of mammography
screening behavior among Muslim Arab women in Israel. Health Educ. Res. 2007, 22, 665–676. [CrossRef] [PubMed]

24. Bawazir, A.; Bashateh, N.; Jradi, H.; Bin, B.A. Breast cancer screening awareness and practices among women attending primary
health care centers in the Ghail Bawazir District of Yemen. Clin. Breast Cancer 2019, 19, e20–e29. [CrossRef] [PubMed]

https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.cancer.org/content/dam/CRC/PDF/Public/8579.00.pdf
http://doi.org/10.3322/canjclin.53.6.342
http://www.ncbi.nlm.nih.gov/pubmed/15224974
https://health.gov/healthypeople/objectives-and-data/browse-objectives/cancer/increase-proportion-females-who-get-screened-cervical-cancer-c-09
https://health.gov/healthypeople/objectives-and-data/browse-objectives/cancer/increase-proportion-females-who-get-screened-cervical-cancer-c-09
http://doi.org/10.1007/s10900-019-00671-4
http://www.ncbi.nlm.nih.gov/pubmed/31055704
http://doi.org/10.1007/s10903-008-9140-8
http://www.ncbi.nlm.nih.gov/pubmed/18392934
http://doi.org/10.1007/s10903-014-0014-y
http://www.ncbi.nlm.nih.gov/pubmed/24700026
http://doi.org/10.1089/jwh.2013.4569
http://www.ncbi.nlm.nih.gov/pubmed/24865517
http://doi.org/10.1177/1043659619859058
http://www.ncbi.nlm.nih.gov/pubmed/31253074
http://doi.org/10.1080/07399332.2013.857323
http://www.ncbi.nlm.nih.gov/pubmed/24351062
http://doi.org/10.1186/1471-2458-14-1188
http://www.ncbi.nlm.nih.gov/pubmed/25410824
http://doi.org/10.1089/jwh.2006.15.485
http://www.ncbi.nlm.nih.gov/pubmed/16796477
http://www.ncbi.nlm.nih.gov/pubmed/30139209
http://doi.org/10.1177/1090198118769371
http://www.ncbi.nlm.nih.gov/pubmed/29673255
http://doi.org/10.1186/1471-2458-9-272
http://www.aaiusa.org/pages/demographics/
http://www.adc.org
http://doi.org/10.1111/inr.12265
http://www.ncbi.nlm.nih.gov/pubmed/27307406
http://doi.org/10.1080/07399330903066111
http://www.ncbi.nlm.nih.gov/pubmed/19657816
http://www.ncbi.nlm.nih.gov/pubmed/21159232
http://doi.org/10.1207/S15327655JCHN1803_04
http://www.ncbi.nlm.nih.gov/pubmed/11560110
http://doi.org/10.1093/her/cyl132
http://www.ncbi.nlm.nih.gov/pubmed/17138612
http://doi.org/10.1016/j.clbc.2018.09.005
http://www.ncbi.nlm.nih.gov/pubmed/30497929


Healthcare 2022, 10, 2526 10 of 10

25. Salman, K.F. Health beliefs and practices related to cancer screening among Arab Muslim women in an urban community.
Health Care Women Int. 2012, 33, 45–74. [CrossRef] [PubMed]

26. Islam, N.; Patel, S.; Brooks-Griffin, Q.; Kemp, P.; Raveis, V.; Riley, L.; Gummi, S.; Queano Nur, P.; Ravenell, J.; Cole, H.; et al.
Understanding barriers and facilitators to breast and cervical cancer screening among Muslim women in New York City:
Perspectives from key informants. SM J. Community Med. 2017, 3, 1022. [PubMed]

http://doi.org/10.1080/07399332.2011.610536
http://www.ncbi.nlm.nih.gov/pubmed/22150266
http://www.ncbi.nlm.nih.gov/pubmed/29629435

	Introduction 
	Materials and Methods 
	Study Design 
	Recruitment and Data Collection 
	Instruments 
	Mammogram History 
	Breast Cancer Level of Knowledge 
	Mammogram Level of Knowledge 

	Data Analysis 

	Results 
	Sample Characteristic 
	Association between BC and Mammogram Levels of Knowledge and Ever Having Obtained a Mammogram 
	Association between BC and Mammogram Levels of Knowledge and Having Had a Mammogram within the Last 2 Years 

	Discussion 
	Limitations 
	Implications 
	References

