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Abstract

Background—ABreast cancer is the second leading cause of cancer mortality among women in
the developed world. Mammaography screening is especially important for African Americans
because they experience a greater mortality (OR=1.38) than Caucasians despite having a lower
incidence of breast cancer.

Purpose—The purpose of this study was to compare the effects of two interventions with usual
care on mammaography adherence among African American women.

Methods—A subsample of African American women (n=244) aged 41-65 years who had not had
a mammogram in the last 15 months and no history of breast cancer were randomly assigned to
receive: 1) mailed interactive DVD, 2) computer-tailored telephone counseling, or 3) usual care.

Results—The DVD intervention was 5 times more effective than usual care for promoting
mammography screening at 6 months follow-up among women who earned less than $30,000
(OR=5.3). Compared to usual care, neither the DVD nor phone produced significant effects for
women with household incomes >$30,000.

Conclusion—Use of a mailed DVD for low-income African American women may be an
effective way to increase mammaography adherence.
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BACKGROUND

Breast cancer is the most common cancer and the second leading cause of cancer mortality
among women in the developed world [1-3]. In 2013, an estimated 232,340 new cases of
breast cancer and 39,620 breast cancer deaths were expected to occur in the United States of
America. The 2006-2010 incidence rates across all racial/ethnic groups declined or remained
stable, with a slight increase (0.2% per year) among African American women [4, 5].
Although the incidence of breast cancer across all age groups is lower in African American
women as compared to Caucasian women (121.4/100,000 v.127.4/100,000) [6-8], the
incidence for ages 45 and younger is highest among African American women as compared
to Caucasian women [7]. Additionally, African Americans have a higher breast cancer
mortality rate than their Caucasian counterparts (30.8/100,000 v. 22.1/100,000). In
summary, breast cancer in African American women is characterized by occurrence at an
early age, less favorable clinical outcome, and a more aggressive tumor phenotype [6-8].

Although race plays an important role in breast cancer mortality, studies have found that
income also impacts breast cancer outcomes. The incidence of breast cancer is higher among
high income women compared to low income women [9, 10], but the mortality rate is
reversed. Low income women have higher mortality rates of breast cancer compared to high
income women [4]. Race and socio-economic disparity can partly be attributed to barriers
that impede access to timely, high-quality medical care [5]. However, it is clear that both
race and income affect mammography rates.

Early detection remains our most important strategy for addressing breast cancer disparities,
as evidenced by prospective studies showing mortality reduction benefit [11-14]. Breast
cancer mortality can be reduced by up to 49% for women who were screened compared to
those who were not screened [14] and population screening rates have been associated with
early diagnosis [15]. Late stage diagnosis complicates the outcome because few and less
effective treatment choices are available [1, 5]. Mammography screening rates among
African American women (73%) and Caucasian women are equivalent, but remains below
the 81% healthy people 2020 objective [16-19] and is lowest among African American
women living below 200% of the poverty level [20]. In 2008, 51% of women living below
the poverty level threshold, including women earning less than $30,000, were adherent to
mammaography screening compared to 73% of higher-income women [1]. Therefore, low-
income African American women are a priority for increasing mammography screening.

Overall, tailored interventions have been used and documented to be effective in increasing
mammography adherence [21]. Fewer tailored interventions have been tested among African
American women. These studies have shown tailoring to be effective in increasing
mammography screening rates among African American women [22-28]. A major question
about differences in intervention efficacy must be answered before we can begin translation
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METHODS

Sample and

to this population. In our previous work, when all races were included (h=1681) we found a
significant interaction between intervention and household income, such that the DVD was
more effective (OR=1.51; 95% C.I. 1.08-2.13) than usual care for women with household
incomes less than $75,000 [29]. The role of socioeconomic status and intervention efficacy
within the African American population remains understudied; only a few researchers have
assessed the relationship between income and mammography adherence. It is under this
premise that we conducted a subset analysis of African American women (n=244) enrolled
in a randomized controlled trial to increase mammaography adherence. Specific research
questions included:

1.  What are the differences in mammography adherence among African American
women who received a mailed tailored DVD intervention, a tailored telephone
counseling intervention, or usual care?

2. Does intervention effectiveness vary by household income?

Recruitment

The sample of 244 African American women was recruited from two locations: a large
health maintenance organization in the Midwest and a large insurance plan in North
Carolina. Two sites were important to increase sample size as well as enhance
generalizability of the interventions across states and in two types of insurances-managed
care and a traditional insurance plan. The study was approved by institutional review boards
at Duke and Indiana Universities. This controlled study was registered in a public registry,
clinicaltrials.gov, registration number NCT00287040.

The women were included if they were: aged 41-65 years, could read English, and had no
previous breast cancer or bilateral mastectomies. Women were included if they did not have
a mammogram during the last 15 months; a cut off that was consistent with US annual
screening guidelines at the time of enrollment [30]. For these women, the cost of
mammography was covered with no co-pay or out-of-pocket funds thus eliminating cost as a
confounding variable.

Women who met the inclusion criteria were mailed introductory letters with a brief study
description and instructions for opting out of contact. Those who did not want to be
contacted could opt out by calling a toll-free number within two weeks of receiving the
letter. Women who did not opt out were called by research assistants (RAs) who used a
standard protocol and a computerized tracking system. The RAs explained the study and
assessed their interest in participating. Verbal consent was sought from women willing to
participate in the study, and baseline data collected during this call or during another
scheduled phone call. Women who consented to participate were mailed the written Health
Insurance Portability and Accountabitlity Act (HIPAA) form to allow the researchers to
access their medical records. Thereafter, the women were randomly assigned to one of the
three groups: 1) mailed tailored interactive DVD, 2) tailored telephone counseling, or 3)
usual care.
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This paper's analysis is based on a sample derived from the original study (n=1,681) where
power had been predetermined. The original study was a random sample of women from
urban health care centers according to the distribution of Caucasians and African Americans,
representative of those in the Health care system and were needing a mammography. A total
of 1,681 sample size was calculated and would yield adequate power to detect clinically
significant effects, as well as detect an overall difference of 10% in mammaography
adherence among any of the three groups. Simple random assignment to the three groups
was performed with a computer using a random number generator (SQL randomizing code).
The allocation assignment was concealed by the computer program until interventions were
assigned. The investigators generated the random allocation sequence, enrolled the
participants (in collaboration with The Center for Survey Research, Indiana University) and
assigned participants to interventions.

Measurements

Data were collected on the phone by trained interviewers at three time points: baseline (T1),
4 weeks [intervention groups only] (T2), and six months (T3). Time 2 measurements
assessed satisfaction with the intervention, thus usual care was not included in T2
assessment. Intervention groups received either the mailed DVD, or phone intervention. The
usual care group completed surveys at baseline and 6 months but received no intervention.
Details of recruitment and data collection have been discussed elsewhere [29, 31].

Demographics, insurance information, medical history, personal experience, media exposure
and family history were assessed at baseline using standard questions. Key demographic
questions included age, race, religious background, education, marital status, occupation,
and number of children. Participants were queried regarding any mammography
recommendations or counseling outside of the study protocol. Perceived barriers, perceived
benefits, perceived risk of breast cancer, breast cancer fear, cancer fatalism and self-efficacy
for mammography were measured using scales that are reliable and have been validated
[32]. For example, barrriers included two subscales reflecting logistic and perceived
barriers. Perceived barriers included a 10-item subscale with an internal consistency
coefficient of .88 and test-retest coefficient was.86. Logistical Barriers included an 11-item
subscale including barriers that are logistical in nature such as transportation, costs, time etc.

Outcome. Mammography adherence (the outcome variable) was computed as a combined
score using both medical records and six-month self-report data. Women were classified as
being adherent if either self-report or medical records indicated they had a mammogram
between baseline and six months. These outcome data were 97% complete for
mammography adherence with only 3% missing. A validation test of self-reported and
medical records was conducted and the overall kappa coefficient of agreement was 0.82.

Development, Tailoring and Implementation of Interventions

The development of tailored interventions was framed by the Health Belief and
Transtheoretical Models (TTM) previously associated with promoting mammography use
[32-47]. The messages contained in both the DVD and phone counseling were tailored on:
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1) perceived and actual risk; 2) perceived benefits, 3) barriers, 4) self-efficacy; and 5)
knowledge. Intervention content has been explained in detail elsewhere [31].

Tailoring was done by first asking participants to respond to a question about each of the
beliefs as well as provide demographic information using the arrow keys on the DVD
remote. Message responses were selected based on algorithms built into the DVD program.
There were more than 36 combinations of messaging. By answering the questions
throughout the program, messages specific to the individual woman's beliefs were delivered.
For example, If an individual did not believe there was benefit to screening, a message about
the benefits of early screening would be delivered.

The DVD began with a narrator introducing the program. Four women characters
representing different demographic profiles, including an African American woman,
delivered the intervention messages. All women viewed an animation of breast cancer
developing and spreading throughout the body which illustrated metastasis. Women who
never had a mammogram were shown a video of the mammography process starting with an
appointment. Finally, women were queried and received messages about individual barriers
that would prevent them from receiving a mammogram. The DVD program ended with the
narrator encouraging viewers to make a mammography appointment.

The telephone intervention was developed using the same tailoring variables. Messages used
in the interactive DVD and the telephone intervention were kept as consistent as possible so
that intervention content varied only by media delivery. The main differences between the
two interventions were that in the DVD program, women were able to view illustrations and
the message was delivered by an African American woman, which could not be attained via
telephone. The telephone intervention was delivered by counselors who were graduate
students. The students (RAs) were trained to deliver tailored content that reflected each
woman's responses to questions (counseling sessions were recorded for quality control). To
ensure consistency, all the RAs were rigorously trained and followed a telephone script. All
phone interviews were recorded and one of the investigators evaluated a sample of the
recordings using a check-list. To keep both content and time consistent for each participant,
the interveners were trained to politely terminate attempts at extraneous dialogue. An
analysis of the average length of time women spent using the interactive DVD was 10
minutes while women in the telephone intervention took, on average, 11.3 minutes. Usual
Care.

Women randomized to the usual care group did not receive any intervention. Usual care
varied depending on location but ranged from nothing to a post-card reminder when it was
time to schedule a mammogram. These women would receive standard care from their
health care providers.

Statistical Strategy

All statistical analyses were conducted using SAS (version 9.3). Chi square distribution test
and ANOVA statistics were performed to compare frequency distributions and means of
covariates by intervention arms. We used binary logistic regression analysis adjusted for
various demographic and other theoretical variables to test the effect of the intervention on
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RESULTS

Sample

mammography adherence (see results section and Table 2). In addition, we tested
interactions between the intervention and baseline covariates for potential moderating
effects. P-values less than .05 were considered statistically significant. To satisfy the 10
participants/parameter rule, we have reported the binary logistic regression model adjusting
only for demographic variables (age, education, and income) as well as doctor
recommendation and the woman's stage of change (pre-contemplation vs contemplation).
However, as a sensitivity analysis, we also ran binary logistic regression models while
adjusting for all demographic factors and TTM construct scale scores. Variables associated
with mammography adherence and their effect sizes were very similar in both models.

A total of 244 women were randomly assigned to: DVD (n=87), telephone (n=85), or usual
care group (n=72). Randomization was effective in rendering groups similar in age,
demographic variables, TTM constructs, and intention to have a mammogram (Table 1).
However, more women in the telephone group were currently employed (94%) compared to
the usual care group (81%). There were no significant mean differences for any of the belief
constructs by intervention group.

Research Question 1

Analyses unadjusted for covariates across groups showed that overall mammography uptake
increased similarly among all three groups — 41% for DVD, 42% for telephone counseling,
and 35% for usual care (p=.6491). Logistic regression testing intervention efficacy in
increasing mammaography adherence while adjusting for baseline demographic
characteristics (Table 2) showed neither the DVD (OR=1.64; 95% CI 0.80-3.39) nor
Telephone (OR =1.24; 95% C.I. 0.61-2.50) intervention was more efficacious when
compared to usual care.

However, two covariates were associated with having a mammogram: baseline stage-change
(pre-contemplation vs contemplation) and physician recommendation. Women who were in
the contemplation stage had a higher odds (OR = 8.8) of adherence compared to those in the
pre-contemplation stage. Women who had mammography recommended by their physicians
were 3.2 times more likely to have a mammogram compared to women who did not have a
recommendation.

Research Question 2

The second research question sought to determine whether intervention efficacy to increase
mammography adherence varied by income group. The DVD intervention was more
effective than usual care for African American women with the lowest household incomes
(< $30,000), but not for those with higher household incomes (Table 3). African Americans
with household incomes of less than $30,000 who received the DVD were 5 times more
likely to be adherent at 6 months, compared to women in usual care (Table 3). The
Telephone intervention was not effective for African American women at any of the three
income levels.

Ann Behav Med. Author manuscript; available in PMC 2017 February 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gathirua-Mwangi et al. Page 7

DISCUSSION

The findings from analyses of this African American subgroup yielded important insights
into applicability of a tailored mammography intervention delivered via DVD. When
considering all income groups neither the DVD nor telephone intervention was effective in
increasing mammography adherence among African American women. These findings are
similar to the full dataset (n=1,681) that included Caucasian women [29]. However,
household income demonstrated a moderating effect on the DVD intervention in the full
dataset which led us to investigate this moderating effect in African American women.
African American women with household incomes of $30,000 or below who received the
DVD intervention were 5 times more likely to get a mammogram than those in the control
group. For the middle and upper income groups the odds ratios were not significant for
DVD compared to usual.

Results from analyses using only the African American sample were compared to results
using both Caucasian and African American women. For the original study which included
Caucasians, women in both the lowest (<$30,000) and middle income ($30,000-$75,000)
groups revealed significant intervention effects for DVD. Therefore, the low and middle
income groups were combined yielding an odds ratio of 1.5 (95% C.I; 1.03-2.27) [29]. In the
African American sample, the DVD's significant intervention effect was only significant for
those in the lowest income group (<$30,000). However, efficacy of the DVD in the lowest
household income group was much greater in African American women (OR=5.3) than in
the larger study (OR= 1.2). These results are consistent with other studies that have shown
that tailored interventions have been effective for low income African American populations
[22-28, 48]. In fact, in the first-ever tailored mammography intervention study published
two decades ago [49] tailoring was more effective only for African Americans and those
with lower incomes. But, the five-fold effect size (OR=5.3) we found in the lowest-income
subgroup of African American women is exceptional. Post hoc power analysis indicated that
we detected a very large effect size with only 35% statistical power (2-sided test) which is
great.

The large odds ratio for DVD vs usual care in the African American sample has important
implications for increasing mammography rates in this at risk population. Studies have
shown that African American women with lower incomes are generally less likely to be
screened [50]. Several factors may explain the moderating effect of income. We wondered
whether women's reactions to the DVD intervention might help explain the differences in
intervention effect by income and therefore conducted additional analysis with some of the
process outcomes data [31]. We found a suggestion that low income women paid the most
attention to the DVD content (pvalue=0.0373). A full 100% of the lowest income women
reported having no trouble paying attention to the DVD compared to 97% of the middle
income group and 75% of those with the highest incomes (75%). This additional attention
may have maximized their learning about breast cancer and persuasion about benefits of
mammography adherence and subsequently alleviated their fears and barriers encouraging
them to go on to actually getting a mammogram.
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Employment status was different between the intervention groups and usual care. In the
usual care group, 81% of the women reported that they worked for pay compared to the
DVD (91%) and Telephone (94%) intervention groups. Women who worked, especially
those with higher household incomes, reported having less time available to get a
mammogram, both at baseline and follow up, a barrier which may have prevented them
receiving a mammogram, partially explaining why the intervention was not effective for the
women who had a higher household income. We did not adjust for work for pay in the
logistic models because income was in the model and was correlated with work for pay.

Varying education levels may also partially explain why the intervention was more effective
among the lowest income group. There were fewer women with a four year college
education in the low income group (1.5%) compared to the middle (19.6%) and high
(72.7%) income group. Having a low education has been associated with lower health
literacy, less knowledge about screening, and higher barriers making the messages in the
DVD important or relevant for them [50-52]. The DVD was developed to overcome the
problem of low health literacy as well as barriers to mammography associated with low
health literacy. A tailored program was delivered in narrative format which could have
resulted in greater understanding of the importance of screening. Additionally, the lowest
income group had a higher mean barrier score (45) at baseline compared to the middle
(43.1) and high income groups (42.9), perhaps providing more opportunity for the
intervention to reduce barriers and lead to behavior change.

Other reasons why the DVD was the most effective in low income women may be intrinsic
to the DVD as a mode of communication. Engagement in the intervention is an important
factor in intervention efficacy. Communication theory- has demonstrated that interventions
that engage users are more likely to have an effect [51]. The DVD was interactive and
further analysis did reveal that women who received the DVD felt the intervention related
more to them (88%) when compared to those receiving Telephone intervention (74%). The
DVD with its combination of audio and video may have been a more effective
communication channel. The mechanism in which the video may have motivated the women
may be through increased literacy and fear. For example, perhaps when women watched the
animation of the cancer development process and metastasis, this may have evoked fear and
led the women to seek a mammogram. The use of narratives also have been found to be
effective in increasing intention to get a mammogram among low income African American
women [52]. The DVD also has the advantage of potentially being used several times and
shared among family and friends which potentially increases its impact.

Limitations: Generalizing the results of this study is limited to the women similar to those
who agreed to participate. Also, this was sub-sample generated from a larger study that was
randomly selected; the study was not designed to recruite African American women only.
Although participants were randomly assigned to the intervention groups, the usual care
group had significantly higher education levels. Also, fewer women in the usual care group
were currently working for pay compared to women in the telephone group. As is common
in intervention studies, loss to follow-up occurred, however, mammography adherence
information was collected based on either self-report or medical records. As a result, 97%
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complete data were attained for this primary outcome, overcoming the problem of lost
information due to attrition.

Conclusion

The tailored DVD intervention was very effective in promoting receipt of a mammogram
with African American women whose household income was $30,000 or less. The DVD,
once produced, can be easily disseminated to women in need of mammography. Therefore,
it can be an inexpensive method to promote mammography adherence in the most
economically vulnerable population in the African American community. Indeed, our
preliminary analyses indicates that the DVD was 3-times less expensive ($6.84/person) than
the telephone ($22.50/person) intervention. Since women with low household incomes
report low mammography screening rates, the findings of this study have significant
translational potential. In addition, moving women forward to contemplating having a
mammography and receipt of a physician recommendation are paramount to increasing
mammaography adherence in all women. Further research in larger studies is needed to
explore the role of household income in promoting mammography adherence in African
American women. Lastly, it will be important to conduct comparative studies between racial
groups on the efficacy of tailored interventions in increasing mammography adherence.
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Total Sample Study
Assessed for eligibilityt (n=5240)

[ African American women Enrolled ] Other races Enrolled &

& Randomized (n=244) Randomized (n=1437)

l T 1

Allocation to DVD intervention (n=87) Allocation to Phone intervention (n=85) Allocation to Usual care (n=72)
* Received allocated intervention (n=87) o Received allocated intervention (n=85) o Received allocated intervention (n=72)

 Did not receive allocated intervention (n=0)  Did not receive allocated intervention (n=0)  Did not receive allocated intervention (n=0)

6 Month Follow-up \L

Excluded from intent to treat analysis Excluded from intent to treat analysis Excluded from intent to treat analysis
because no self-report or medical record because no self-report or medical record because no self-report or medical record

data on 6 month outcome (n=4) data on 6 month outcome (n=2) data on 6 month outcome (n=1)

l/—FAna lysis ﬁ
Analyzed (n=83) Analyzed (n=83) Analyzed (n=71)
Intent-to-treat Intent-to-treat Intent-to-treat

Fig 1. Consort Flow Diagram for African American Sample obtained from larger study
This diagram shows the number of women who were eligible, those allocated to each

intervention group-DVD, Telephone and Usual Care and those who were analyzed. TNo race
data was collected from those who were eligible; race data is only available for those who
consented to participate and enrolled in the study.
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Table 1

Participant Characteristics and Baseline Beliefs by Group (N=244)

Page 14

Characteristics/Beliefs

DVD Group (N = 87)

Telephone Group (N = 85)

Usual care Group (N = 72)

Mean (SD) P value
Age 51.3(7.4) 51.7 (7.7) 50.6 (6.7) 0.6161
Number of media sources 3.2(1.8) 3.4(1.8) 3.3(1.8) 0.8831
Constructs
Barriers 43.7 (9.82) 45.6 (11.66) 43.1(9.51) 0.2841
Benefits 16.6 (2.34) 16.2 (2.48) 16.2 (2.22) 0.5556
Fatalism 24.9 (6.44) 24.8 (5.8) 24.8 (5.55) 0.9940
Fear 24.6 (7.43) 22.45 (8.0) 23.1(7.0) 0.1446
Knowledge 5.2 (1.41) 5.2 (1.05) 5.6 (1.12) 0.0623
Optimism 16.9 (3.76) 17.1 (4.0) 16.4 (3.58) 0.5482
Susceptibility 13.2 (3.91) 13.1(3.33) 12.9 (2.82) 0.8904
Self-Efficacy 41.1 (4.88) 40.4 (5.04) 40.8 (4.47) 0.6872
n (%)
Education: = 4 year college degree 17 (19.5) 14 (16.5) 23 (31.9) *0_0512
Doctor ever suggested a mammograms 73 (83.9) 69 (81.2) 61 (84.7) 0.8189
Married or living with a partner 53 (60.9) 46 (54.1) 40 (55.6) 0.6394
Currently working for pay 79 (90.8) 80 (94.1) 58 (80.6) 0.0206
Household income
<$30,000 27 (31.8) 23 (27.4) 17 (23.6) 0.3494
$30,000 - $75,000 50 (58.8) 48 (57.1) 40 (55.6)
>75,000 8(9.4) 13 (15.5) 15 (20.8)
Mammography stage (baseline)
Pre-contemplation 19 (21.8) 10 (11.8) 12 (16.7) 0.2098
Contemplation 68 (78.2) 75 (88.2) 60 (83.3)
Site
Duke University 26 (29.9) 35 (41.2) 22 (30.6) 0.2246
Indiana University 61 (70.1) 50 (58.8) 50 (69.4)
Mammography Adherence (outcome) 34 (41.0) 35 (42.2) 25 (35.2) 0.6491

*
Groups that were significantly different are bolded
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Logistic Regression Model of Mammography Adherence Behavior

Table 2

Intervention Effect
DVD vs usual care

Telephone vs usual care

1.64 (0.80-3.39)
1.24 (0.61-2.50)

Covariates
Baseline Stage (Contemplation vs. Pre-Contemplation)
Age
Education 4 yrs. college or more
Married
Media source
Doctor recommendation
Household income (>75K vs <30K)
Household income (30-75K vs <30K)

8.78 (2.91-26.52)
1.03 (0.99-1.07)
1.06 (0.48-2.36)
0.61 (0.34-1.09)
1.10 (0.93-1.29)
3.16 (1.32-7.58)
1.78 (0.57-5.56)
1.39 (0.68-2.83)

*Groups that were significant are bolded
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Table 3

Pre-planned Test of Intervention Efficacy on Mammaography adherence among African American Household
income groups

<30K
DVD vs Telephone 1.38 (0.39-4.88)
DVD vs Usual care 5.34 (1.12-25.42)

Telephone vs Usual care  3.87 (0.81-18.52)

30-75K
DVD vs Telephone 0.99 (0.41-2.42)
DVD vs Usual care 0.99 (0.39-2.51)
Telephone vs Usual care 1.00 (0.40-2.51)
275K
DVD vs Telephone 2.78 (0.39-19.93)
DVD vs Usual care 1.68 (0.25-11.36)

Telephone vs Usual care 0.60 (0.11-3.40)

*Groups that were significant are bolded
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