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Abstract

Purpose—To evaluate whether a culturally appropriate campaign using “Black radio” and print 

media increased awareness and utilization of local mammography screening services provided by 

the Centers for Disease Control and Prevention’s National Breast and Cervical Cancer Early 

Detection Program among African American women.

Methods—The evaluation used a quasi-experimental design involving data collection during and 

after campaign implementation in two intervention sites in GA (Savannah with radio and print 

media and Macon with radio only) and one comparison site (Columbus, GA). We used descriptive 

statistics to compare mammography uptake for African American women during the initial 

months of the campaign (8/08–1/09) with the latter months (2/09–8/09) and a post-campaign 

(9/09–12/09) period in each of the study sites. Comparisons of monthly mammogram uptake 

between cities were performed with multinomial logistic regression. We assumed a p value <0.05 

to be significant.

Results—We observed an increase of 46 and 20 % in Savannah and Macon, respectively, from 

the initial period of the campaign to the later period. However, the increase did not persist in the 

post-campaign period. Analysis comparing monthly mammogram uptake in Savannah and Macon 

with Columbus showed a significant increase in uptake from the first to the second period in 

Savannah only (OR 1.269, 95 % CI (1.005–1.602), p = 0.0449).
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Conclusions—Dissemination of health promotion messages via a culturally appropriate, 

multicomponent campaign using Black radio and print media was effective in increasing 

mammogram uptake in Savannah among low-income, African American women. Additional 

research is needed to quantify the relative contribution of campaign radio, print media, and 

community components to sustain increased mammography uptake.
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Introduction

Widespread mammography screening, detection at earlier stage, and improved therapies 

have resulted in declining breast cancer mortality rates [1]. Yet African American women 

continue to suffer disproportionate mortality [2, 3] at any stage of diagnosis. Breast cancer 

deaths among African American women have declined much more slowly, in part, due to 

late-stage diagnoses and delayed treatment resulting in a persistent disparity in mortality [4]. 

Although the use of mammography is comparable between African American and white 

women, women of lower income, uninsured status, or little education are least likely to have 

had a mammogram within recommended age and frequency guidelines [5]. Given their 

greater prevalence of late-stage diagnoses and higher mortality [6], timely and regular 

mammograms using culturally appropriate strategies for African American women are 

important [7, 8]. In particular, narratives from African American breast cancer survivors 

have been shown to improve mammography screening among African American women 

with low education [9].

The National Breast and Cervical Cancer Early Detection Program (NBCCEDP), 

administered by the Centers for Disease Control and Prevention (CDC), was authorized and 

implemented specifically to address issues of access to quality screening for low-income, 

uninsured women [10]. Grantees include all 50 states, the District of Columbia, five US 

territories, and 11 American Indian/Alaska Native organizations. Although the NBCCEDP 

has operated nationally for more than two decades, many eligible women are unaware of the 

availability of local screening services [11, 12].

In an effort to raise community awareness of local screening programs, combat excess breast 

cancer mortality rates, and help eliminate disparities in cancer outcomes among low-income, 

African American women, the CDC’s Division of Cancer Prevention and Control designed, 

implemented, and evaluated the African American Women and Mass Media (AAMM) pilot 

campaign [12, 13]. The AAMM campaign used Black radio, stations with broad African 

American listenership. According to Arbitron, about 92 % of Black consumers aged 12 

years and over listen to the radio each week, which is a higher penetration rate than that of 

television, magazines, newspapers, or the Internet [14, 15]. Regardless of age, time of day, 

or location, Black consumers listen to radio making it a viable health communication 

channel. Additionally, because radio is an audio channel, it can circumvent the problems 

associated with low health literacy [15]. In an increasingly Internet-dependent society, Black 

radio can be accessed via Internet streaming, yet retains its programming, format, and 
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engagement with community. The potential utility of Black radio to reach African American 

communities with public health messages has been previously discussed [15].

We hypothesized that the dissemination of culturally appropriate breast cancer awareness 

and screening promotion messages to low-income, African American women using the 

familiar channel of “Black radio” and placement of supplemental print media in community 

venues would increase awareness and utilization of local mammography screening services 

provided by the CDC NBCCEDP. This paper presents the results of an evaluation of a pilot 

campaign to examine its contribution to increased uptake in the number of mammograms 

provided through a local screening program [GA Breast and Cervical Cancer Program 

(BCCP)] among the target audience.

Methods

Campaign development

The formative evaluation and pilot campaign development activities have been previously 

described [13]. An earlier evaluation of the pilot campaign found that it was successful in 

reaching the target audience and increasing awareness of breast cancer and local screening 

services as measured by an increase in phone calls to the Cancer Information Service line, 

1-800-4CANCER, by uninsured, African American women aged 40–64 in the study sites 

compared to the comparison location during the campaign implementation period [12]. Hall 

et al. also presented in this volume, outlines the theoretical underpinnings of the campaign 

and materials development and demonstrates our use of the Persuasive Health Message 

framework to design the campaign [16, 17].

Implementation

The AAMM was piloted in Savannah and Macon, GA with Columbus as a comparison site 

(Fig. 1). These cities were chosen as study sites because they had a similar demographic 

makeup, do not have any overlap in radio coverage, and had a similar ranking in the top 50 

African American Metro Radio market rankings (Arbitron) at the time of study. In three 

phases, we first conducted a formative evaluation to understand low-income, uninsured 

African American women’s knowledge and awareness of breast cancer, screening and early 

detection, message, channel and source preferences. Second, qualitative methods (focus 

groups) were used to test culturally appropriate campaign concepts, messages, and 

advertisement-like materials [13]. Finally, an evaluation was conducted to assess the pilot 

campaign’s ability to increase community awareness of local screening services [12] and to 

contribute to an increase in utilization of mammography screening through the GABCCP.

Campaign activities were conducted over a 12-month period (from 8/08 through 7/09). A 

campaign kickoff reception occurred in Savannah in 7/08, and the airing of radio 

advertisements commenced in 8/08. Radio advertisements placed on Black radio stations 

were the primary delivery vehicle for the campaign and implemented in both intervention 

sites–Savannah and Macon, Georgia (Fig. 2). The development of campaign audio and print 

materials has been previously described [13].
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Four taped radio advertisements aired every month on Black radio stations during the pilot 

campaign. The radio advertisements were played in equal rotation each month during the 

campaign. Radio advertisements commonly aired Monday through Friday during morning 

drive time (6–10 a.m.), afternoon lunch hour (10 a.m.–3 p.m.), and evening drive time (3–7 

p.m.); Saturday and Sunday radio spots aired anytime between 6 a.m. and 7 p.m., but 

normally played in the morning and late afternoon timeslots. The radio advertisements aired 

included three new 60-s spots developed exclusively for the pilot campaign, and a fourth 

previously developed State of Georgia radio advertisement. The three new AAMM radio 

advertisements featured a DJ, health care professional, and breast cancer survivor 

testimonial. The radio advertisements aired on two radio stations in Savannah and four 

stations in Macon to ensure that reach and frequency in each location was scheduled to yield 

similar exposure across sites. In addition to airing the 60-s radio advertisements, live radio 

shows (30 min to 1 h long) aired 4–5 times in intervention sites on Black radio stations 

during the Sunday morning public affairs programs (five live shows aired in Savannah; four 

live shows aired in Macon). The live radio shows featured a discussion between a health 

care provider and a community breast cancer survivor.

Print materials strategically placed in African American communities supplemented the 

radio advertising in Savannah, GA only. The materials were placed in a variety of venues 

throughout the African American community where women reported (during the formative 

evaluation) that they would notice and access health information (e.g., beauty salons, 

pharmacies). Print materials were also delivered to Cumulus Media, our partner radio station 

in Savannah, and several partner organizations in the community including the health 

department, Daniel’s Communication Group, and the African American Health Information 

and Resource Center for dissemination. These partners disseminated AAMM print materials 

at popular community events including street fairs and local community celebrations. 

Cumulus Media also conducted promotion and outreach activities throughout the campaign 

implementation including distribution of campaign materials during regular radio remote 

broadcasts and appearances in and around Savannah. The aim of all activities was to 

promote no- and low-cost mammogram services through the local GA BCCP to the target 

audience. Columbus, GA served as a comparison site where no campaign activities were 

conducted.

Evaluation design and analysis

A quasi-experimental design involving data collection during and after campaign 

implementation in two intervention sites and one comparison site facilitated a comparison of 

mammograms obtained by African American women in the intervention and comparison 

sites. This design allowed assessment of mammogram trends over three time periods 

including an early campaign period, a later period, and the period after the campaign ended. 

Collection of data on mammograms obtained in all sites started in 7/08 and continued 5 

months beyond the end of the campaign. Data on numbers of mammograms received 

through the local BCCP were obtained from the Georgia Breast and Cervical Cancer 

Program, Georgia Department of Community Health (DCH). The DCH program collects 

data on demographic characteristics of participants, screening outcomes, and payment 

sources among other variables. Upon submission of a list of zip codes that defined our 
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campaign catchment areas (Fig. 1), DCH provided mammogram data by month and site in 

selected zip codes, on age (<50, ≥50), race/ethnicity (Black, white, Hispanic, and Asian) of 

screened participants, and funding source for the mammogram.

Anticipating a delay in hearing or seeing our mass media campaign messages and 

subsequent behavioral action to obtain a mammogram among women exposed to the 

campaign, the first 6 months of the campaign (8/08–1/09) were regarded as a period where 

we expected to build women’s awareness and likely to see little change in mammograms 

obtained (Campaign period 1). The next 6 months of the pilot campaign (2/09–7/09) were 

regarded as the period where we expected a greater change in mammograms obtained 

among African American women. However, we added to this period an additional month 

(8/09) to allow mammograms scheduled in July to be completed (campaign period 2). 

Finally, a 4-month (9/09–12/09) post-campaign period (campaign period 3) was used to 

evaluate whether any increase was sustained. We hypothesized that an increase in 

mammograms in period 2 indicated that the increase was due, in part, to the existence of the 

pilot campaign in the community. Similar analyses were conducted for non-African 

American women to assess secular trends in each location.

In order to assess whether the campaign contributed to motivating women to get a 

mammogram through the GA BCCP, we calculated a percentage change in the average 

number of mammograms from periods 1 to 2 and periods 1 to 3 in each site. We also 

computed percentage change from period 2 to period 3 to examine sustainability of 

mammogram uptake after the campaign ended.

We used a multinomial logistic regression model (generalized logit) appropriate for 

modeling the association between a multicategory outcome and independent variables [18]. 

It uses simultaneous separate binary logit models for different pairs of a response category. 

Our model simultaneously describes the association between the periods (period 1 vs. 2, 

period 1 vs. 3, and period 2 vs. 3) and mammography uptake in the different cities 

(Savannah vs. Columbus and Macon vs. Columbus) for each race/ethnicity group. We 

assessed the association with the Wald Chi-square test. A p value <0.05 was considered 

statistically significant.

Results

Figure 3 presents the number of mammograms obtained by African American women 

through the local BCCP in the three campaign sites by month and period. The monthly 

number of mammograms in the first period ranged from 98 to 194 in Savannah, 48 to 65 in 

Macon, and 19 to 33 in Columbus. The monthly mammography uptake in period 2 ranged 

from 163 to 216 in Savannah, 61 to 85 in Macon, and 23 to 36 in Columbus. Monthly 

mammogram uptake in period 3 ranged from 128 to 177 in Savannah, 49 to 53 in Macon, 

and 17 to 36 in Columbus. Table 1 presents the results of mammography utilization among 

African American women in the three periods. The average number of mammograms in 

Savannah increased from 125 in period 1 to 183 in period 2. Macon had an increase from 59 

to 71, and Columbus from 24 to 28. However, the monthly average dropped in period 3 to 

150, 51, and 29 in Savannah, Macon, and Columbus, respectively. The percent change in the 
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average number of mammograms obtained by African American women in each city, 

comparing periods 1 and 2, was 46.3, 20.2, and 15.3 %, respectively. However, there was a 

decrease in mammography uptake from periods 2 to 3 in both Savannah and Macon (data 

not shown). Percent change in mammography uptake among non-African American women 

in intervention cities ranged from 11.1 to 24.5 % from the first to second period and from 

11.1 to 17.9 % from the first to the third period.

To determine whether the Savannah campaign had a differential effect by age, an additional 

examination of the change in average mammography uptake among African American 

women between the first two periods for each age group (<50 years and ≥50 years, Fig. 4) 

revealed that younger women in Savannah had an increase in average number of 

mammograms from 53 to 78 (percentage change of 46.5 %) and the older group from 72 to 

105 (percentage change of 46.2 %).

Results from the multinomial regression analysis comparing mammography uptake in the 

first and second periods of the campaign and the first and post-campaign (third) periods in 

Savannah and Macon each versus Columbus for African American and non-African 

American women are presented in Table 2. The effect of moving from the first period of the 

campaign to the second period resulted in a significant increase in mammography uptake 

among African American women in Savannah compared with the uptake in Columbus (OR 

1.269, 95 % CI (1.005–1.602), p = 0.0449). However, no significant difference in 

mammography uptake was observed between the first period of the campaign and the post-

campaign period. A comparison of mammography uptake between Macon and Columbus in 

the first and second periods of the campaign showed that the campaign had no effect on the 

uptake among African American women. However, comparing the first and post-campaign 

periods revealed that Macon was less likely to sustain mammography uptake than Columbus 

(OR 0.73, 95 % CI (0.539–0.982), p = 0.0375). Additional results from the analyses 

comparing each of the two campaign cities with Columbus showed no significant difference 

in mammography uptake between the second period of the campaign and post-campaign in 

Savannah, but an odds ratio of 0.7 (95 % CI (0.525–0.925), p = 0.0125) in Macon. We did 

not observe any difference in mammography uptake between Savannah and Columbus and 

between Macon and Columbus for non-African American women during the campaign and 

post-campaign periods.

Discussion

The AAMM pilot campaign was conceived to increase public awareness and utilization of 

mammography screening services among African American women at the community level 

through radio, with or without other small media components, to assess whether it ultimately 

helps reduce cancer mortality disparities in low income or minority groups [8, 19]. After 1 

year of implementation, as hypothesized, percent change in mammography uptake among 

African American women was higher in Savannah and Macon from period 1 to period 2 

than that in Columbus. Thus, the goal of increasing the number of mammograms scheduled 

and obtained through the local BCCP by African American women was realized. However, 

after examining the effect of the campaign with multinomial regression modeling, 

controlling for screening in the comparison site, the campaign effect was only significant in 
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Savannah. The increase in screening did not persist following the end of the campaign. We 

observed a sharp decrease from period 2 to period 3 in mammography uptake in Macon and 

less so in Savannah. The change in screening behavior argues for sustaining breast cancer 

screening messages year-round as opposed to the current October focus for Breast Cancer 

Awareness Month.

Black radio is an established communication channel that reaches a broad and diverse cross 

section of the African American community that includes African Americans, Haitians, 

Africans, and people from the Caribbean. Marketing studies indicate that African 

Americans, in particular, often listen to the radio at home, at work, in the car, in stores and 

restaurants, online, and on cell phones [14] making Black radio an attractive and valuable 

health communication resource to tap to reach African Americans with important health 

messages necessary to reduce health disparities in this population.

The increase in mammography uptake during the campaign period in Savannah suggests 

possible benefits of a campaign using radio as a multimedia component with culturally 

appropriate messages in diverse materials directed at low-income, African American 

women. This campaign used the images and voices of Black women (which resonated with 

the target audience), and a clear call to action by engaging breast cancer survivors to be the 

featured voice in the campaign’s radio spots as was suggested by respondents in the 

formative evaluation [12]. In a brief mid-campaign listener survey, respondents intimated 

that hearing the voices and stories of breast cancer survivors was important in motivating 

African American women to call the 1-800-4CANCER number, schedule, and ultimately 

obtain mammograms through the GA BCCP. These findings are consistent with other study 

findings that radio advertisements are effective media [20, 21].

A number of past studies have utilized, fielded, and evaluated radio as an element of 

multicomponent community-based efforts to improve cancer screening rates among 

underserved women [22–26]. These studies, which utilized intervention and comparison 

communities, observed an increase in self-reported mammography screening in the target 

audiences and reported intervention effects that ranged from 8 to 18 %, although some 

studies reported no intervention effect [27, 28]. In comparison, our data showed a 27 % 

increase in the odds of screening among our desired audience in Savannah compared with 

the odds of screening in Columbus. Additionally, no significant change was observed among 

groups of women not targeted.

A key strength of this campaign’s implementation is that study sites were geographically 

distinct. Sites were sufficiently separated so that there was no contamination of radio or print 

interventions (e.g., there was no airing of radio messages from the study sites in the 

comparison site). A second strength of the study is its use of a quasi-experimental, three-

period design allowing us to evaluate the benefits of the intervention, detect secular trends in 

mammography utilization over time, and make comparisons between outcomes in sites 

exposed and unexposed to the pilot campaign to suggest campaign contribution. Finally, our 

evaluation used actual mammograms obtained as an outcome measure of mammography 

utilization rather than women’s self-reported receipt of screening or their intention to screen 

and avoids potential overreporting [29].
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A key limitation of this evaluation is that due to HIPAA privacy regulations, the study team 

was unable to track individuals who responded to campaign materials through appointment 

setting and screening completion. Therefore, we cannot confirm that women who called the 

1-800-4CANCER phone number, prominently featured on all AAMM pilot campaign 

materials, were those who later obtained screening in either campaign period. A second 

limitation is the possibility that there were other breast cancer awareness and mammography 

promotion activities in our study communities influencing an uptake in mammography 

utilization. The study team endeavored to offset this shortcoming by conducting regular 

environmental scans of breast cancer and mammography promotion campaigns and 

activities in the study sites; this included querying study site health departments on a 

monthly basis about breast cancer and/or mammography awareness activities in each 

community. Our environmental scan and discussions with health department staff did not 

yield any information about any breast cancer and mammography campaign or activities 

other than the expected activities during October’s Breast Cancer Awareness Month. 

Further, none of the health department staff reported any organized efforts to promote 

mammography utilization that targeted NBCCEDP-eligible African American women. In 

addition, any state or national campaigns would have affected all sites and would have been 

reflected in the screening trends observed in the comparison site. Third, print materials were 

used as a supplement to the primary radio focus in Savannah. As a result, our evaluation 

design did not capture information on print media alone, and we cannot quantify the relative 

impact of campaign radio and print components. Finally, given that radio messages are 

heard throughout African American communities, it is possible that the campaign motivated 

non-BCCP-eligible women to get mammograms which would suggest that the campaign 

widely contributed to an uptake in mammograms in the broader African American 

community. In fact health departments in our study sites reported that they received calls 

from ineligible women whose mammograms were paid through other funding sources or 

who were referred to other screening resources. However, our data collection activities did 

not capture data on mammograms performed outside of the NBCCEDP. In addition, it may 

have been possible for BCCP-eligible women to identify and receive a mammogram through 

screening services outside of the BCCP. In either scenario, estimates of the pilot campaign’s 

contribution to mammogram uptake in the community are likely conservative. Future studies 

of AAMM could be strengthened if we were able to track women from the time they call in 

response to campaign prompts, through appointment setting, and receipt of screening to 

show a direct link between campaign exposure and mammography uptake.

The increase in mammography utilization at the Savannah site reported during the study’s 

pilot campaign demonstrates that a culturally appropriate, multicomponent campaign 

promoting breast cancer awareness and utilization of low- and no-cost screening services for 

low-income, African American women, using Black radio as the primary channel for 

dissemination, contributed to an increase in mammography utilization among younger and 

older underserved African American women of screening age. Although the radio only 

campaign reached our target in Macon (11), its individual contribution to the overall 

campaign effectiveness remains uncertain, as previously noted (8). Few studies have 

successfully teased out the effect of a single component of a multicomponent campaign. Our 

results show that the AAMM pilot campaign can reach and promote breast cancer awareness 
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and mammogram utilization with underserved audiences. Most importantly, our findings 

indicate that Black radio is an important communication channel in African American 

communities [30–32] and valuable, particularly when used in conjunction with other 

communication channels, to contribute to desired behavior change [33] and may impact 

elimination of cancer disparities in vulnerable populations. The approach, if scaled-up and 

sustained in communities, shows promise to motivate mammography usage and ultimately 

may be effective in contributing to a reduction in breast cancer disparities and mortality 

among low-income, African American women.
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Fig. 1. 
Study catchment areas defined by specified zip codes in Savannah, Macon, and Columbus, 

Georgia and surrounding counties

Hall et al. Page 12

Cancer Causes Control. Author manuscript; available in PMC 2016 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 2. 
The African American Women and Mass Media (AAMM) campaign was implemented and 

evaluated in three Georgia cities. The full campaign (radio, print, community) was 

implemented in Savannah and a radio only component in Macon. Response in each location 

was compared against Columbus, a control site where no campaign activities were 

conducted
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Fig. 3. 
Monthly BCCP mammograms by African American women, by site, 7/2008–12/2009
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Fig. 4. 
Total BCCP mammograms by African American women in Savannah, by month, and age 

(<50 vs. 50+)
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