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Mammography Screening of Chinese Immigrant 
Women: Ever Screened Versus Never Screened

Purpose/Objectives: To compare the differences in mam-
mogram completion rates over time between Chinese 
American women with and without a history of mammo-
gram screening.

Design: Secondary analysis of a randomized, controlled 
intervention study.

Setting: Metropolitan areas of Portland, Oregon.

Sample: 300 foreign-born Chinese immigrant women aged 
40 years or older. Of these, 83 women (28%) had never 
had a mammogram.

Methods: Participants who had not been screened with 
a mammogram within the past 12 months were random-
ized into either an education group or a control (brochure) 
group. All participants completed a baseline survey, which 
was administered again at 3, 6, and 12 months.

Main Research Variables: Mammography history, breast 
cancer knowledge, perceived risks, susceptibility, benefits, 
and common and cultural barriers.

Findings: Women who had never been screened were less 
likely to have insurance, a regular healthcare provider, or to 
have been instructed to have a mammogram. Postinterven-
tion in the education group, mammogram completion was 
not significantly different between those with or without 
a history of screening (p = 0.52). In the control brochure 
group, significantly more women with a history of screening 
had a mammogram (p = 0.03).

Conclusions: Practitioners must be aware of differential 
effects of education on mammography cancer screening 
based on women’s history of screening. 

Implications for Nursing: Print material may not be as 
effective with women who have never been screened with 
a mammogram. Targeted approaches based on such un-
derstanding has the potential to decrease the breast cancer 
screening disparity among Chinese immigrant women.

Key Words: mammography screening; Chinese immigrant 
women; cancer screening education; breast cancer screening
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Article

E
arly breast cancer detection through regular 
mammography screening reduces morbid-
ity and mortality (American Cancer Society 
[ACS], 2013). In the United States, Asian 
Americans (AAs) are the fastest-growing eth-

nic group, and breast cancer is the most commonly di-
agnosed cancer for women in this population. However, 
AA women’s mammography rates are well below the 
national Healthy People project goal of 81% and consis-
tently lower than rates for all other U.S. ethnic groups 
(ACS, 2013; Gomez et al., 2013; HealthyPeople.gov,  
2015; Partnership for Prevention, 2007). 

The target population for this study, Chinese Ameri-
cans (CAs), is the largest of the AA subgroups (Humes, 
Jones, & Ramirez, 2011). Similar to other AA women, 
CA women have much lower rates of mammography 
screening than the general population. Several stud-
ies in the past 30 years have reported on breast can-
cer screening among CA women (Lee-Lin & Menon, 
2005). The mammogram use and adherence rates have 
been reported in three different ways in the literature: 
at least once in a lifetime, mammogram in the past 
year, and mammogram in the past two years. For CA 
women, 12%–86% of women reported having had a 
mammogram at least once in their lifetimes (Lee, Lee, 
& Stewart, 1996; Lee-Lin et al., 2007; Tang, Solomon, 
& McCracken, 2000; Tu et al., 2003; Yu, Kim, Chen, & 
Brintnall, 2001), and 49%–61% reported having had one 
mammogram within the past one to two years (Lee et 
al., 1996; Lee-Lin et al., 2007; Tang et al., 2000; Tu et al., 
2003; Yu, Seetoo, Tsai, & Sun, 1998; Yu & Wu, 2005). 
These rates are much below the national targeted goal 
of 81%.   

CA immigrant women have higher breast cancer 
incidence than their counterparts living in Asian 
countries, and data from 1990–2008 indicate that CA 
women experienced a statistically significant 1.2% 
annual increase in breast cancer (Gomez et al., 2013). 
Cultural beliefs may influence screening behaviors 
among CA immigrant women. In a focus group study 

assessing perceptions of health, illness, and cancer 
screening knowledge and beliefs of 54 CA women 
aged 50 years or older, zero women mentioned the 
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Table 1. Demographic Characteristics at Baseline by Never and Ever Screened Groups (N = 300)

Never 
Screened 

Ever 
Screened

WRSCharacteristic n M n M p

Age (years) 83 53 217 59 2.02 < 0.05
Age moved to the United States (years) 83 49 215 46.08 –1.17 NS
Number of years living in the United States 83 5 215 12 5.68 < 0.001

Total  

Never 
Screened  
(n = 83)

Ever 
Screened  
(n = 217)

Characteristic n % n % n % c2 p

Country of birth 8.92 (df = 1) < 0.01
Mainland China 251 84 78 31 173 69
Other 49 16 5 10 44 90

Marital status 0.45 (df = 1) NS
Partnered 232 77 62 27 170 73
Not partnered 68 23 21 31 47 69

Education 0.77 (df = 1) NS
Some high school 217 72 61 28 156 72
College, graduate school, or professional degree 83 28 22 27 61 74

Employment 0.65 (df = 2) NS
Full-time 68 23 20 29 48 71
Part-time 62 21 19 31 43 69
Not employed 170 57 44 26 126 74

Income before taxes ($) 0.59 (df = 3) NS
Less than 15,000 150 50 44 29 106 71
15,000–30,000 60 20 15 25 45 75
More than 30,001 30 10 9 30 21 70
Not sure 58 19 15 26 43 74
Missing data 2 1 – – 2 100

How well do you speak English? 5.23 (df = 3) NS
Not at all 126 42 41 33 85 68
Poorly 76 25 18 24 58 76
Average 78 26 22 28 56 72
Well or fluently 20 7 2 10 18 90

Do you have a regular HCP? 17.33 (df = 1) < 0.001
No 155 52 59 38 96 62
Yes 145 48 24 17 121 83

In the past one or two years, has your HCP ever told 
you that you should have a mammogram?

28.74 (df = 2) < 0.001

No 129 43 54 42 75 58
Yes 140 47 18 13 122 87
Not sure 28 9 8 29 20 71
Missing data 3 1 3 100 – –

Do you have any kind of healthcare coverage? 19.93 (df = 2) < 0.001
No 143 48 52 36 91 64
Yes 146 49 24 16 122 84
Not sure 10 3 6 60 4 40
Missing data 1 < 1 1 100 – –

Does your healthcare plan cover mammograms? 2.1 (df = 2) NS
No 18 6 3 17 15 83
Yes 104 35 17 16 87 84
Not sure 37 12 10 27 27 73
Missing data 141 47 53 38 88 62

Has anyone in your immediate family had breast 
cancer?

4.52 (df = 2) NS

No 273 91 77 28 196 72
Yes 21 7 3 14 18 86
Not sure 5 2 3 60 2 40
Missing data 1 < 1 – – 1 100

df—degrees of freedom; HCP—healthcare provider; M—median; NS—not significant; WRS—Wilcoxon rank sum normal approximation

Note. Because of rounding, percentages may not total 100.
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importance of having regular health checkups or 
cancer screening (Liang, Yuan, Mandelblatt, & Pasick, 
2004). In addition, CA women have misconceptions 
and inaccurate knowledge about breast cancer and 
screening, and many view themselves as having a 
much lower susceptibility to developing breast cancer 
than European American women (Lee-Lin et al., 2007; 
Lee-Lin, Menon, Leo, & Pedhiwala, 2013). As a result, 
many of these women may never seek mammography 
screening. 

Very few researchers have explored reasons why 
CA women rarely participate in mammography 
screening (Lee-Lin & Menon, 2005), and even fewer 
have assessed any interventions that could improve 
mammography screening among CA women who 
have never obtained a mammogram. To the authors’ 
knowledge, only one research group has compared 
CA women’s status of ever versus never screened in 
mammography screening. In the single study, women 
without a history of screening were more likely to be 
recent immigrants, to have lower income and limited 
English proficiency, and to lack regular sources of care 
(Wang et al., 2009). Never screened women had lower 
knowledge about breast cancer, had more Eastern 
cultural views, perceived higher barriers to screening, 
and reported lower intention to obtain mammograms 
than those with a screening history (Wang et al., 
2009). However, the current authors do not know if 
past screening history influences how women might 
respond to an educational intervention designed to 
increase mammogram use.

To address this gap in the literature, the authors 
conducted a secondary analysis of a previous random-
ized, controlled educational intervention study to in-
crease mammogram screening among CA immigrant 
women (Lee-Lin, Nguyen, Pedhiwala, Dieckmann, 
& Menon, 2015). In the current article, the authors 
report the results of the secondary analysis on the dif-
ferences between CA women (N = 300; aged 40 years 
or older) who had never been screened versus those 
who had been screened, with respect to demographic 
characteristics, breast cancer knowledge, cultural and 
health beliefs, and mammography uptake in response 
to the educational intervention over time (at 3, 6, and 
12 months). The primary study results are reported in 
Lee-Lin et al. (2015). 

Methods
Participants

The authors recruited a convenience sample of CA 
immigrant women from Asian community organiza-
tions in the Portland metropolitan area in Oregon. 
Criteria for inclusion were (a) foreign-born Chinese 
woman, (b) aged 40 years or older, (c) no history of 

breast cancer, (d) understands and reads English or Chi-
nese, (e) no mammogram within the past 12 months, 
(f) willing to provide telephone and mailing address, 
and (g) willing to be randomized into one of two study 
groups.

For this study, foreign-born Chinese women was de-
fined as those who had immigrated to the United States 
and self-identified as Chinese or Chinese American. Im-
migrants are more likely to have diverse cultural beliefs 
about health and health behavior (ACS, 2009; Lee & 
Pacheco, 2004), and about 70% of CAs are foreign-born 
immigrants (Reeves & Bennett, 2004). 

Design 

In the parent study, the authors used a random-
ized, controlled trial design to test the efficacy of the 
intervention, a targeted breast health educational pro-
gram (TBHEP), to increase mammography screening 
compared to a brochure control group. In this article, 
the authors focus on the differential effect of the inter-
vention on women in both study groups, with respect 
to their history of ever having been screened with a 
mammogram. The intervention was divided into two 
parts: a one-hour group TBHEP education session 
preceded by individual counseling sessions with each 
participant within 10 days of the group class, and it 
was targeted to the participants’ stage of readiness to 
change behavior (e.g., precontemplation, contempla-
tion) and commonly held cultural and health beliefs 
about breast cancer and mammography screening. 
The entire intervention is reported in detail elsewhere 
(Lee-Lin et al., 2015).

Women in the control group received a brochure 
that was developed by the National Cancer Institute. 
The brochure emphasized the woman taking care of 
herself now, so she can be there to care for her family 
later. 

Procedures

Chinese community partner agencies and trained 
staff recruited participants and obtained their informed 
consent, following approval from the institutional re-
view board at Oregon Health and Science University in  
Portland. For 17 months from April 2010 to September 
2011, CA women were recruited and enrolled into the 
study. Eligibility, screening history, and stage of readi-
ness were assessed with the following questions.
• Have you had a mammogram in the past 12 months? 
• Have you had a mammogram any time before the 

past 12 months? 
• Do you plan to have a mammogram in the next 6 

months? 
According to the transtheoretical model (Pro-

chaska & Velicer, 1997), these questions are sufficient 
to assess stage of readiness (precontemplation and 
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relapse precontemplation versus contemplation and 
relapse contemplation), and have been successfully 
used in previous studies with a similar target sample  
(Lee-Lin et al., 2013). Each participant was randomly 
assigned to the control or intervention group using a 
prepared randomization list after determining her stage 
of readiness to change (precontemplation and relapse 
precontemplation versus contemplation and relapse 
contemplation). At the completion of the baseline and 
each follow-up survey (TBHEP questionnaire), an in-

centive of a local supermarket gift certificate (valued at 
$10) was provided to each intervention and brochure 
group participant. 

Women in the brochure group completed a 20-minute 
self-administered baseline survey that measured breast 
cancer screening knowledge, practices, perceived sus-
ceptibility, benefits, barriers, and cultural beliefs. They 
were also given a mammogram informational brochure 
and a telephone call reminder about the follow-up sur-
vey after three months. 

Table 2. Perceived Risk, Breast Cancer Knowledge, and Cultural and Health Belief Measures at Baseline  
by Never and Ever Screened Groups (N = 300)

Total  

Never 
Screened  
(n = 83)

Ever 
Screened  
(n = 217)

Characteristic n % n % n % c2 p

Bumping or bruising the breasts 1.63 (df = 1) NS
Yes 61 21 13 21 48 79
No 237 80 70 30 167 71
Missing data 2 1 – – 2 100

Touching, fondling, or squeezing the breasts 0.35 (df = 1) NS
Yes 64 22 16 25 48 75
No 233 79 67 29 166 71
Missing data 3 1 – – 3 100

Environment 0.26 (df = 1) NS
Yes 162 54 43 27 119 74
No 137 46 40 29 97 71
Missing data 1 < 1 – – 1 100

Stress 0.11 (df = 1) NS
Yes 178 59 48 27 130 73
No 122 41 35 29 87 71

Having large breasts 0.31 (df = 1) NS
Yes 49 16 12 25 37 76
No 250 84 71 28 179 72
Missing data 1 < 1 – – 1 100

Having a negative mental attitude 0.00 (df = 1) NS
Yes 145 49 40 27 105 72
No 153 51 42 28 111 73
Missing data 2 1 1 50 1 50

Breastfeeding 1.21 (df = 1) NS
Yes 51 17 11 22 40 78
No 247 83 72 29 175 71
Missing data 2 1 – – 2 100

Never Screened 
(n = 83)

Ever 
Screened
(n = 217)

WRSVariable n M n M p

Breast cancer knowledge 83 4 217 4 1.68 NS
Perceived breast cancer susceptibility 82 2 217 2.33 –0.6 NS
Cultural barrier: Crisis orientation 83 2 216 2 –0.05 NS
Cultural barrier: Modesty 83 2 217 2 1.13 NS
Cultural barrier: Rely on others 83 3.33 217 3 3 < 0.01
Cultural barrier: Use of Eastern medicine 83 3.3 216 3 2.46 < 0.01
Perceived breast cancer and mammography barriers 83 2.81 217 2.48 3.13 < 0.01
Perceived breast cancer and mammography benefits 83 4 217 4 –1.03 NS

df—degrees of freedom; M—median; NS—not significant; WRS—Wilcoxon rank sum normal approximation

Note. Because of rounding, percentages may not total 100.
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Overall, the TBHEP intervention had a large effect 
(71%) on mammogram completion at 12 months pos-
tintervention. Detailed intervention effect is reported 
elsewhere (Lee-Lin et al., 2015). 

Measures

The TBHEP Foreign-Born Chinese Women’s Ques-
tionnaire, developed and tested in previous studies 
(Lee-Lin et al., 2007, 2008), was used in this study. The 
93-item questionnaire has four subscales: perceived 
susceptibility, perceived benefits, perceived barrier, 
and perceived cultural barriers. The Cronbach alphas of 
each subscale used in this survey ranged from 0.71–0.89 
in previous tests for reliability (Lee-Lin et al., 2008). The 
Cronbach alphas of each subscale ranged from 0.64–0.9 
for the current study. The detailed development and 
validity of the original questionnaire was reported 
elsewhere (Lee-Lin et al., 2008).

Statistical Analysis 

The authors needed 270 women to complete the study, 
so 300 participants were enrolled to account for a 10% 
attrition rate based on prior studies with AAs for a mini-
mum of 135 per group for 80% statistical power (Lee-Lin 
et al., 2007, 2015; Lee-Lin, Menon, Nail, & Lutz, 2012). 

Descriptive data for all demographic and background 
variables were computed using SAS®, version 9.2.2. 
The authors compared the never screened and ever 
screened groups on demographic and background 
characteristics at baseline using chi-square and Fisher’s 
exact test for categorical data (Freeman & Halton, 1951) 
and Wilcoxon rank sum tests for continuous data. The 
never and ever screened groups were compared for the 
intervention and control brochure groups, with respect 
to breast cancer knowledge and cultural and health 
beliefs measured at baseline and 3, 6, and 12 months 
using the Wilcoxon rank sum tests. The authors also 
compared mammogram completion rates between the 
never and ever screened groups for the TBHEP inter-
vention and brochure control groups at 3, 6, and 12 
months using chi-square and Fisher’s exact test. 

Results
Sample Demographics

From April 2010 to September 2011, the authors en-
rolled 300 women with a response rate of 58%. Eighty-
three women (28%) had never had a mammogram in 
their lives (never screened), and 217 women (72%) 
reported being screened at least once in their lives but 
not in the past 12 months (ever screened). The attrition 
rate at 12 months for the never screened was 7.2% and 
6.5% for the ever screened.

As summarized in Table 1, the majority of women were 
married (77%), had emigrated from mainland China 

(84%), and reported having received some high school 
education (72%). At the time of the study, the median age 
of the ever screened group was significantly older than 
the never screened group (59 years versus 53 years, p = 
0.04). The ever screened group had lived longer in the 
United States (12 years versus 5 years, p < 0.001). Within 
the control group (n = 153), 24% had never been screened, 
and, in the intervention group (n = 147), 31% had never 
been screened. Women who had never been screened 
were less likely to have a regular healthcare provider 
(p < 0.001), not been told to have a mammogram by a 
healthcare provider (p < 0.001), and reported no insur-
ance coverage for having a mammogram (p < 0.001). 

Breast Cancer and Mammography Knowledge 
and Cultural Beliefs 

Women who had never been screened (compared to 
ever screened), reported higher median scores on per-
ceived barriers (2.81 versus 2.48, p = 0.001), use of East-
ern medicine (3.33 versus 3, p = 0.01) and reliance on 
others (3.33 versus 3, p < 0.01) at baseline (see Table 2). 

Substratification analysis on each treatment group 
at baseline and 3, 6, and 12 months (see Table 3) indi-
cated that never screened women (compared to ever 
screened) in the control group reported significantly 
higher scores on the following barrier ratings: mod-
esty concerns at 12 months, use of Eastern medicine at 
baseline and 6 and 12 months, reliance on others at all 
four time points, and breast cancer and mammography 
barriers at all four time points. 

Intervention group: Never screened women reported 
significantly lower breast cancer knowledge and per-
ceived susceptibility at 3 months and fewer breast 
cancer and mammography benefits at 6 months. They 
reported significantly higher scores on the following 
barriers: modesty concerns at 3 months, crisis orienta-
tion at 6 months, and breast cancer and mammography 
barriers at 12 months. 

Postintervention, women with a screening history 
had significantly higher knowledge at 3 months when 
compared to the never screened group (p < 0.01). Simi-
lar patterns were noted at 3 months postintervention in 
susceptibility (p < 0.05) and the modesty concerns barrier 
(p < 0.05). Significant differences of the crisis orientation 
barrier (p < 0.05) and breast cancer and mammography 
benefits (p < 0.05) occurred at 6 months. At 12 months, 
significantly lower breast cancer and mammography 
barriers were noted in the screened group when com-
pared to the never screened group (p < 0.05). At 12 
months postintervention, mammogram completion was 
not significantly different among women who had never 
been screened when compared with those who had been 
screened in the past (75% versus 66%; p = 0.3).

Brochure control group: Use of Eastern medicine (p <  
0.05), breast cancer and mammography barriers  
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(p < 0.01), and reliance on others (p < 0.05) were sig-
nificantly different at all three time points postinterven-
tion. At 12 months, the modesty concerns barrier score 
decreased significantly in the screened group when 
compared with the never screened group (p < 0.05). 

The authors compared never and ever screened wom-
en within each treatment group, control or intervention, 
on mammogram completion. Mammogram completion 
was significantly different in the control group never 
and ever screened categories of women at all three time 

points postintervention (3 months: c2 [1, n = 28] = 5.69, 
p = 0.02; 6 months: c2 [1, n = 41] = 8.68, p = 0.003; 12 
months: c2 [1, n = 63] = 4.77, p = 0.03). In the TBHEP 
intervention group, the comparisons in completing 
their mammograms were not significantly different 
at all three time points postintervention (3 months: 
c2 [1, n = 86] = 0.04, p = 1; 6 months: c2 [1, n = 97] = 
0.46, p = 0.5; 12 months: c2 [1, n = 99] = 1.08, p = 0.3)  
(see Table 4). Women with no screening history 
were significantly less likely to have a mammogram  

Table 3. Breast Cancer Knowledge and Cultural and Health Belief Measures From Baseline to 12 Months 
Between Control and Intervention Groups

Brochure Control (N = 153) TBHEP Intervention (N = 147)

Never 
Screened

Ever 
Screened

Never 
Screened

Ever 
Screened

Measure n M n M WRS p n M n M WRS p

Breast cancer knowledge
Baseline 37 4 116 4 0.79 NS 46 3 101 4 1.41 NS
3 months 37 4 113 4 –1.05 NS 44 4 99 5 2.61 < 0.01
6 months 35 3 111 4 –0.28 NS 43 5 93 5 1.11 NS
12 months 32 4 108 4 0.2 NS 44 4 94 5 1.11 NS

Perceived susceptibility
Baseline 37 2.33 116 2.33 0.05 NS 45 2 101 2.33 –1.13 NS
3 months 37 2 113 2.33 –0.55 NS 44 2 99 2.67 –2.2 < 0.05
6 months 35 2 111 2 –0.17 NS 43 2 93 2.67 –0.39 NS
12 months 31 2 108 2.33 –0.34 NS 43 3 94 2.33 –0.89 NS

Cultural barrier: Crisis orientation
Baseline 37 2 115 2 0.79 NS 46 2 101 2 –0.64 NS
3 months 37 2 113 2 –0.05 NS 44 2 99 2 1.09 NS
6 months 35 2 111 2 1.23 NS 43 2 93 2 2.24 < 0.05
12 months 32 2 108 2 0.21 NS 44 2 94 2 1.07 NS

Cultural barrier: Modesty
Baseline 37 2 116 2 0.49 NS 46 2 101 2 1.35 NS
3 months 37 3 113 2.5 0.99 NS 44 2 99 2 2.17 < 0.05
6 months 35 3 111 2 1.71 NS 43 2 93 2 1.77 NS
12 months 32 2.5 108 2 2.1 < 0.05 44 2 94 2 1.1 NS

Cultural barrier: Use of Eastern medicine
Baseline 37 3.33 115 3 2.08 < 0.05 46 3 101 3 1.64 NS
3 months 37 3.67 113 3 1.84 NS 44 3 99 3 0.79 NS
6 months 35 3.67 111 3 2.87 < 0.01 43 3 93 3 1.5 NS
12 months 32 3.33 108 3 2.12 < 0.05 44 3 94 3 0.74 NS

Cultural barrier: Rely on others
Baseline 37 3.33 116 2.83 1.97 < 0.05 46 3.33 101 3 2.21 < 0.05
3 months 37 3.33 113 2.67 2.72 < 0.05 44 3 99 3 1.48 NS
6 months 35 3.33 111 3 2.61 < 0.01 43 3 93 3 0.41 NS
12 months 32 3.67 108 2.37 3.62 < 0.001 44 3.17 94 2.67 1.1 NS

Perceived breast cancer and mammography barriers
Baseline 37 2.86 116 2.52 3 < 0.01 46 2.67 101 2.48 1.63 NS
3 months 36 2.79 113 2.52 2.93 < 0.01 44 2.6 99 2.48 1.58 NS
6 months 35 2.76 111 2.57 1.95 < 0.05 43 2.57 93 2.43 1.3 NS
12 months 32 2.95 108 2.46 3.64 < 0.001 44 2.5 94 2.38 1.98 < 0.05

Perceived breast cancer and mammography benefits
Baseline 37 3.86 116 4 –1.84 NS 46 4.07 101 4 0.17 NS
3 months 36 4 113 4 0.15 NS 44 4 99 4 –1.68 NS
6 months 35 4 111 4 1.87 NS 43 4 93 4 –2.45 < 0.05
12 months 32 4 108 4 0.87 NS 44 4 94 4 0.07 NS

M—median; NS—not significant; TBHEP—targeted breast health educational program; WRS—Wilcoxon rank sum normal approximation
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(50% versus 28%; p = 0.03). History of mammography 
screening mattered in the brochure control group but 
not in the TBHEP intervention group. 

Discussion

At 12 months postintervention, mammogram com-
pletion was not significantly different among women 
who had never been screened when compared with 
those who had been screened in the TBHEP group. 
When women received an intensive in-person inter-
vention, screening history was not a factor in post-
intervention mammogram completion. However, in 
the control group, women with no screening history 
were significantly less likely to undergo screening. In 
the current study, the in-person intervention appears 
to have washed out the influence of past screening 
behavior; however, past screening was a factor in mov-
ing women to mammogram completion in the group 
that only received printed educational material. Given 
that many public programs use educational materials, 
such as print media, practitioners must differentiate the 
effects of that material based on women’s historic expe-
riences with mammography. Print material may not be 
as effective with women who have never been screened 
before. Targeted approaches based on such understand-
ing will go a long way toward decreasing the breast 
cancer screening disparity among CA women. Clini-
cians may want to assess past mammogram comple-
tion (even if women are not current with screening)  
because it may take more intensive counseling or 
education to encourage women who have never had a 
mammogram in the past.

Consistent with previous results (Wang et al., 2009), 
women who had never been screened with a mammo-
gram were more likely to be recent immigrants, have 
Eastern views, use Eastern medicine, and perceive 
more barriers to getting a mammogram. They were 
also less likely to have a regular healthcare provider or 
regular sources of care and to be told to have a mam-

mogram by a provider. However, unlike Wang et al.’s 
(2009) findings, knowledge and susceptibility scores 
at baseline in the current study were not different be-
tween the two groups with and without screening his-
tory in the sample of Chinese immigrant women. The  
TBHEP intervention differentially influenced knowl-
edge postintervention between women who had ever 
been screened versus never been screened. Women who 
had ever been screened and received TBHEP improved 
in knowledge significantly at 3 months. Women who 
had never been screened improved their knowledge 
scores at 6 and 12 months. At 6 and 12 months, there 
were no longer any significant differences in knowledge 
scores between the two groups. A similar pattern was 
noted with susceptibility scores. Consistent with the 
authors’ past study (Lee-Lin et al., 2013), perceived 
breast cancer susceptibility scores increased signifi-
cantly postintervention. Women in the ever screened 
group increased their breast cancer perceived suscepti-
bility immediately after the TBHEP. However, the score 
dropped by the 12-month time point. Booster education 
may be needed to sustain the intervention effect.

In general and cultural barriers, women who had 
never been screened had higher barriers scores and 
relied more on others at baseline. It seemed to take 
longer for the intervention to take effect on barriers 
except for the modesty barrier (significant change at 3 
months) in the TBHEP group. The crisis orientation bar-
rier was significantly different between the two groups 
at 6 months, and the breast cancer and mammography 
barriers were significantly different between the two 
groups at 12 months. In the brochure control group, 
women had significantly lower modesty barrier scores 
when compared with women who had never been 
screened at 12 months. 

In a previous study (Lee-Lin et al., 2007), perceived 
breast and mammography benefits did not predict 
mammography completion. Although CA women 
have a tendency to respond positively to benefit items, 
this did not necessarily mean they took action to have 

Table 4. Mammogram Completion Over Time by Never and Ever Screened Control and Never and Ever 
Screened Intervention Groups

Brochure Control (N = 153) TBHEP Intervention (N = 147)

Total
Never 

Screened
Ever 

Screened Total
Never 

Screened
Ever 

Screened

Time n % n % n % c2 p n % n % n % c2 p

3 months 28 18 2 7 26 93 5.69 (df = 1) < 0.05 86 58 27 31 59 69 0.04 (df = 1) NS
6 months 41 27 3 7 38 93 8.68 (df = 1) < 0.01 97 66 29 30 68 70 0.46 (df = 1) NS
12 months 63 41 9 14 54 86 4.77 (df = 1) < 0.05 99 67 29 29 70 71 1.08 (df = 1) NS

df—degrees of freedom; NS—not significant; TBHEP—targeted breast health educational program

Note. Because of rounding, percentages may not total 100.
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a mammogram (Lee-Lin et al., 2008). However, in this 
study, among those who received the TBHEP educa-
tion, women who had been screened in the past had 
significantly higher benefit scores when compared to 
women who had never been screened.

Limitations

There were several limitations to this study. First, the 
authors used self-report to assess mammogram up-
take, which may have led to under- or overreporting.  
Self-report of beliefs and screening behavior may be 
influenced by social desirability. Second, because the 
authors enrolled a convenience sample, participants 
in the study may have been more motivated to get 
mammograms. CA women who have low income or 
financial challenges may enroll in such a study be-
cause of the prospect of free mammography screening. 
Third, study participants were randomized to one of 
two groups. However, because all study participants 
were members of the Chinese community, there may 
have been contamination between groups, minimizing 
true between-group differences in study outcomes. 
Fourth, because the participants were a convenience 
sample recruited exclusively from the Chinese com-
munity in a single northwestern city in the United 
States, the results cannot be generalized to immigrant 
CA women living in other areas. Finally, the authors 
conducted multiple statistical tests given the number 
of study outcomes and the three time points, which 
increases the chances of finding differences because 
of chance alone. These findings should be replicated 
in future studies. 

Implications for Nursing Practice 
and Research

Practitioners and policy makers must be aware of 
how a woman’s cultural background and past screen-
ing history affects her decision to have a mammo-
gram. For CA women, assessment of what they have 
been told about mammography, both by healthcare 
providers and by their support systems, is important. 
Assisting them to find a regular healthcare provider 
and supporting them through a first mammogram 
may be crucial to their future screening behavior. In 
addition, differentiating the effects of printed media 
material based on women’s historic experiences with 
mammography could be helpful. Women who had 
never been screened reported higher barriers, lower 
breast cancer knowledge, and more reliance on others 
for assistance in obtaining health and screening care. 
Therefore, print educational materials may not be as 
effective with women who have never been screened. 
Assessing women’s mammography history at the initial 
encounter is vital. 

In addition, the authors have found a consistent pat-
tern in that many CA women view themselves as hav-
ing low susceptibility to developing breast cancer (Lee-
Lin et al., 2007, 2013). Simply giving printed screening 
material to CA women with no mammography history 
may not be helpful to facilitate understanding of breast 
cancer risk. They may need face-to-face interaction 
with practitioners who can explain the importance of 
having a mammogram, who will listen to their con-
cerns and barriers, and provide assistance or needed 
navigation in obtaining screening. Growing evidence 
indicates that patient navigation significantly increases 
screening among low-income minorities (Christie et al., 
2008; Freeman & Rodriguez, 2011). Navigators could 
be available at the community level and the hospital 
or clinic level to promote easy access to mammogra-
phy screening (Paskett, 2012). Navigators can provide 
emotional support, necessary resources and guidelines, 
or logistic assistance on women’s journeys through 
health promotion or the cancer trajectory if it is found. 
Future research may need to focus on such targeted ap-
proaches to help decrease the breast cancer screening 
disparity among CA women. 

Conclusions 

Women with no mammography screening history 
may have distinctive needs and barriers to obtaining a 
mammogram, and breast cancer educational programs 
may influence them differently. Practitioners must dis-
tinguish the effects of such programs based on women’s 
mammography screening history. Targeted approaches 
based on such understanding may help to decrease 
breast cancer screening disparity among CA women. 
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Knowledge Translation 

Women who had never been screened reported higher bar-
riers, lower breast cancer knowledge, and more reliance on 
others for assistance in obtaining health and screening care. 

Simply giving printed screening material to women with no 
mammography history may not be helpful. 

Assisting women to find a regular healthcare provider and 
supporting them through a first mammogram may be crucial 
to their future screening behaviors.
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