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Abstract
In the United States (U.S.), Hispanics experience breast cancer disparities. Breast cancer is the leading cause of cancer-related
death among Hispanic women, and Hispanic women receive mammography screening at lower rates than some other ethnic
groups. This low rate of screening mammography is associated with increased risk for possible late-stage diagnosis and lower
survival rates. Educational interventions could play a role in increasing screening mammography rates among Hispanic women.
This systematic review synthesized the current literature on educational interventions to increase mammography screening
among Hispanic women. The review included studies published between May 2003 and September 2017 with experimental
and quasi-experimental interventions to increase mammography screening among Hispanics in the U.S. Five studies out of an
initial 269 studies met inclusion criteria for the review. All studies employed an interpersonal intervention strategy with com-
munity health workers, or promotoras, to deliver the mammography screening intervention. For each study, odds ratios (OR)
were calculated to estimate intervention effectiveness based on similar follow-up time periods. The study ORs resulted in a
narrow range between 1.02 and 2.18, indicating a low to moderate intervention effect for these types of interpersonal cancer
education interventions. The summary OR for the random effects model was 1.67 (CI 1.24–2.26). Hispanics exhibit lower levels
of adherence to screening mammography than non-Hispanic whites. Interpersonal cancer education interventions such as the use
of promotoras may help to mediate the impact of barriers to receiving a mammogram such as low health literacy, deficits in
knowledge about the benefits of screening, and low awareness of the availability of screening services.
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Introduction

In the United States (U.S.), breast cancer is the leading cause
of cancer-related death among Hispanic women, who receive
guideline-adherent mammography screening at lower rates
than non-Hispanic white women (61.6 vs. 64.4%) [1]. These

screening differences may lead to increased risk for possible late-
stage diagnosis and lower survival rates for Hispanic women.
While Hispanic women have lower breast cancer incidence and
mortality rates than non-Hispanic whites and African Americans
in the U.S., they experience lower 5-year survival rates, which is
associatedwithmore late-stage diagnosis, lower access to quality
treatment, and certain neighborhood characteristics [2, 3]. These
outcomes are a direct result of lower rates of mammography
screening in this population. The American Cancer Society re-
ported a lower percentage of breast cancers were diagnosed at a
local stage inHispanic women than in non-Hispanicwhite wom-
en (57 vs. 65%), possibly due to lower rates of screening or
delayed follow-up of abnormal screening results [4].

While many Hispanics are U.S.-born, foreign-born
Hispanics encounter additional challenges to access afford-
able health care, since a disproportionate number of immi-
grants are uninsured and experience disjointed health care
services [5, 6]. As Hispanic immigrants become acculturated
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to the U.S., their cancer screening rates will likely more close-
ly approximate the rates of the general population [4]. Some
differences have been identified between cancer statistics for
Hispanic immigrants compared to U.S.-born Hispanics. For
example, in two separate surveillance studies, foreign-born
Hispanic women were more likely to be diagnosed with late-
stage cervical cancer compared to U.S.-born Hispanic women
[7, 8]. When examining differences in screening mammogra-
phy between Hispanic subgroups, Cuban American women
(52%) have lower screening participation rates than Puerto
Rican (65%) and Mexican American (61%) women, possibly
due to differences in health care access or rates of insurance by
geographical area [1, 4]. National survey studies have reported
that for women with public health insurance, Mexican
American women had lower screening participation rates
compared to other Hispanic subgroups [9]. However, despite
these demographic differences, insurance coverage is the most
significant factor differentiating groups by screening rates in
all U.S. population groups. Among Hispanic women ages
40 years or older, 62% of insured women had a mammogram
within the past year compared to 38% of the uninsured [1].
The barriers to timely screening reported by Hispanic women
include structural barriers, such as lack of health insurance,
costs and transportation, and other barriers including language
translation, low health literacy, childcare, clinic hours, and
time off work [10, 11]. Current breast cancer screening rates
demonstrate that continued efforts are necessary to increase
mammography screening among U.S. Hispanics, and conse-
quently, additional scientific studies testing mammography
screening interventions focusing on this population continue
to be published.

In 2009, the U.S. Preventive Services Task Force
(USPSTF) updated its breast cancer screening guidelines to
recommend biennial mammography screening for women be-
tween 50 and 74 years and shared decision-making for women
between 40 and 49 years to include individual preferences [12,
13]. These recommendations differ slightly from those of the
American Cancer Society, which recommends that women
between 40 and 44 years make individual decisions about
annual screening, and then begin annual screening from 45
to 54 years, switching to biennial mammograms starting at
55 years. Despite changes in guidelines, some providers con-
tinue to recommend annual mammography screening begin-
ning at 40 [14].

There have been several systematic reviews published in
the last 15 years on interventions to increase mammography
screening among racial and ethnic minority women [15–19].
The most relevant systematic review to the current study was
published in 2010 by Corcoran et al. and examined mammog-
raphy screening interventions for U.S. Hispanic women [15].
Nine studies published before February 2009 met the inclu-
sion criteria for the review. The review indicated some hetero-
geneity between studies in terms of intervention components,

but most interventions employed interpersonal outreach strat-
egies using a community health worker (or promotora in
Spanish) and were conducted in either California or Texas,
states with large Hispanic populations. Six of the nine studies
employed quasi-experimental designs, and many of the stud-
ies did not report randomization procedures. The review also
identified study variability in follow-up time periods to test
intervention effects and reported that the longer the follow-up
time period, the more likely the studies were to detect a weak-
er effect, or odds ratio (OR), of the intervention they were
testing. The combined OR for the random effects model was
1.39, indicating a low effect size, and is consistent with other
systematic reviews of similar interventions to increase mam-
mography screening [16, 20].

The review by Corcoran et al. also noted that all included
intervention studies featured both a cultural and an educa-
tional component using the promotora model [15]. This is an
important feature of these types of interventions because
sociocultural deterrents to mammography screening have
been identified as being predictors of lower screening par-
ticipation among low-income, Hispanic women [21].
Promotoras address cultural factors and work to reduce
structural barriers to health services and resources for their
clients [22]. A prior review of community health worker
interventions to increase mammography screening reported
an intervention effect, especially in urban settings and pro-
grams where community health workers were matched on
race or ethnicity with study participants [20]. However, the
most effective type of intervention study included in the
review by Corcoran et al. offered free mammograms [23].
This finding suggests that programs which eliminate the
financial barriers to screening might be most effective when
combined with educational outreach.

The purpose of this systematic review was to identify and
assess the rigor of recent effectiveness studies to test mam-
mography screening educational interventions focused on
U.S. Hispanic women. There have been very few systematic
reviews on this topic focused on Hispanics [24]. This review
reports the combined results of recent studies—published
since May 2003—and highlights unique features of current
intervention strategies with diverse populations of U.S.
Hispanic women.

Methods

Search Criteria and Study Selection

The inclusion criteria were the following items:

1. Studies had to employ one of the following study designs:
randomized controlled trial, case-control trial, quasi-
experimental study, or prospective study with historical
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controls. Control groups used in the study design could
not also be some other type of intervention intended to
increase mammography screening.

2. Studies with the goal of increasingmammography screen-
ing in U.S. Hispanic populations. At least 50% or more of
the study sample had to be Hispanic. If there were multi-
ple population groups included in the sample, results for
mammography screening outcomes had to be reported
separately for Hispanic participants.

3. Peer-reviewed studies that were published in scientific
journals.

The exclusion criteria were the following items:

1. Studies that were literature reviews or case studies.
2. Studies that did not include a comparison group.
3. Studies that did not measure a mammography screening

outcome, such as studies which only measured intention
to receive screening, were excluded.

4. Studies that did not include greater than 50% Hispanic
participant sample or did not report outcomes for
Hispanic participants separately.

5. Studies conducted outside of the U. S.

A search of bibliographic databases (Scopus, PubMed,
and EBSCO-Host) was first performed by a research li-
brarian from the beginning date of the databases up until
March 30, 2017. The search was executed using the fol-
lowing search terms: (Hispanic OR Latino OR Latina)
AND (women OR woman OR female) AND (breast can-
cer OR mammogram OR mammography OR breast neo-
plasm OR breast abnormality OR breast screening) AND
(intervention OR program). Following the database
search, 269 articles were initially identified. Two indepen-
dent reviewers performed a title and abstract screening
using the inclusion and exclusion criteria and identified
12 articles for a full text review (Fig. 1). This review
focused on studies published after the May 2003 revision
to the American Cancer Society screening guidelines in
which the breast self-exam became optional, providing
updated findings since the previous review by Corcoran
et al. [15]. The literature search was updated through
September 30, 2017, using the PubMed and Scopus data-
bases, resulting in one additional article that met the in-
clusion criteria. After the full text review, five articles met
the inclusion criteria for full article abstraction. Some
common reasons for exclusion were the study did not
provide a mammography screening intervention, there
was no mammogram receipt data reported (e.g., only in-
tention to screen was measured), there was no comparison
group, and either the study did not have a 50% or greater
sample of Hispanic participants or did not separately re-
port outcomes for Hispanic participants.

Study Coding

The study used a data abstraction form adapted from Wells
et al. [20] which included study design, intervention and con-
trol group descriptions, intervention components, recruitment
method, randomization procedures, demographic information
for participants, geographic location of study, follow-up time
period, baseline and follow-up screening adherence numbers
and percentages by study arm, study attrition, and study lim-
itations. Two reviewers collected information from each arti-
cle on the data abstraction forms and resolved any differences.
One study did not report mammography screening outcomes
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Fig. 1 PRISMA diagram of study selection



separately for women aged 40 years and older, so the study
authors were contacted to collect adherence data by study arm.

Analysis

The purpose of the statistical analysis was to combine the
reported results from each study and calculate an overall sum-
mary OR estimate for the odds of receiving a mammography
during the follow-up period in the intervention groups relative
to the control groups. Study heterogeneity was assessed via
Cochran’s Q statistic, with p < 0.05 indicating a random mod-
el should be used to account for study heterogeneity [25]. The
Higgin’s I2 index, a quantitative measure of the degree of
inconsistency among studies, was also calculated [26]. This
index is a measure of the percent of overall variation attribut-
able to study-to-study heterogeneity. Fixed models used the
Mantel-Haenszel method and random models followed the
DerSimonian-Laird method for calculating OR summary esti-
mates and 95% CIs [27, 28]. Summary estimates were calcu-
lated for all five studies together at their follow-up times of
6 months (n = 1), 8 months (n = 1), and 12 months (n = 3), and
again for only the three studies with the 12-month follow-up.
Potential publication bias was assessed using funnel plots.
Formal hypothesis tests were not conducted to assess publica-
tion bias as this is not a recommended practice with less than
ten studies [29]. In the forest plot, the size of the plotting
symbol for a given study is proportional to the weight of that
study in that particular analysis.

Results

Using the inclusion criteria for this review, seven studies were
initially identified; however, after full text review, two of these
studies were removed because the samples did not include
over 50% Hispanic participants or did not report results sepa-
rately for Hispanic women, leaving a final sample of five
studies [30–34]. Three studies employed experimental designs
with random samples, and two studies used quasi-
experimental designs, randomized by study site (Table 1).
Four of the studies included foreign-born Mexican women
orMexican American women, and one study included women
from Puerto Rico and Latin American countries other than
Mexico. Most of the studies only included women over 40
or 50 years, but one study included women ages 18 years
and older since the study was also examining cervical cancer
screening outcomes.

For intervention delivery method, all five studies employed
promotora-led cancer education. Three of the five studies used
one-on-one education, two studies used group education, and
one study combined individual and group education. Only one
study combined the community-based intervention with a
clinic-based approach, providing free access to a

mammography van (Table 2). In terms of geography, one of
the five identified studies was conducted in California, and
another study was conducted along the U.S.-Mexico border
in California, New Mexico, and Texas. Another study had
three study sites (Arkansas, New York City, and Buffalo,
New York). Two other studies were conducted in
Washington State and Arizona. For intervention community
sites, one study was church-based, three studies were home-
based, and one study combined community, church- and
home-based settings.

Included studies did not focus exclusively on breast cancer
prevention. Three studies provided education on both breast
and cervical cancer screening. One study delivered education
on breast, cervical, colorectal, and skin cancer. Control groups
were varied and included usual care, breast and cervical can-
cer screening reminders, physical activity groups, and diabetes
education groups. Only one study focused exclusively on
mammography screening. There was some variability in
follow-up time periods for the mammography screening out-
come. Two studies used a 12-month follow-up, and one study
used both 12- and 24-month follow-up time periods. One
study employed a 6-month follow-up, and one study used
both a 2- and 8-month follow-up time period.

Included studies were also evaluated for methodological
quality. There were three experimental studies which used
random allocation procedures to recruit participants, but the
two other studies only randomized community sites. Wide
variability in attrition rates between studies was evident at
follow-up, ranging from 1 to 41% (Table 3). One study ex-
plained the high attrition rate was a factor of working with a
mobile population [32]. Another potential limitation is that
two studies only included women who were not up-to-date
with screening so screening outcomes could only be studied
at follow-up. Therefore, for the other three studies, it was
possible to measure the change in ORs from baseline to fol-
low-up, which would be a more realistic estimate of the inter-
vention effect in real-world conditions. When only consider-
ing studies with baseline screeningmeasures not equal to zero,
the OR for the Elder et al. study was 2.6 (CI 0.84–2.18); for
the Nuño et al. study, it was 1.6 (CI 1.28–1.98); and for the
Jandorf et al. study, it was 1.5 (0.66–1.02) (data not shown)
[31, 33, 34].

To calculate ORs for each study, 12-month follow-up pe-
riods were used for three studies [30, 31, 34]. For the Jandorf
et al. study, the 8-month follow-up period data were used, and
for the Fernandez et al. study, 6-month follow-up period data
were used [32, 33]. For the meta-analysis results, the com-
bined ORs resulted in a narrow range between 1.02 and
2.18, indicating a low to medium intervention effect. The for-
est plot displays the individual study ORs and the combined
OR for all studies (Fig. 2). There was little difference between
the combined OR for the fixed effect model (1.63; CI 1.35–
1.96) and the random effects model (1.67; CI 1.24–2.26),
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although the CI was slightly wider for the random effects
model. The significant results (p = 0.04) from the test of the
study-to-study heterogeneity and the moderate to high I2 value
of 60% indicate that the randommodel estimates are preferred
over the fixed effect model. No systematic evidence of publi-
cation bias was apparent in the funnel plot, though no defin-
itive conclusions can be drawn from this given the small num-
ber of studies. Figure 2 provides detailed information on the
screening proportions by study arm, and the ORs for each of
the included studies with corresponding 95% CIs.

Discussion

This meta-analysis reports combined findings from five rigor-
ously designed intervention trials testing the effectiveness of
mammography screening educational interventions using out-
come data from a total of 2343 participants. The combinedOR
for the random effects model was 1.67, which is slightly
higher than the combined OR from the prior review by
Corcoran et al. of 1.39, but similarly reveals a low intervention
effect [15]. However, the current review presents a more non-
biased estimate of the effectiveness of these types of interper-
sonal cancer education interventions because in contrast to
prior reviews, the majority of the included studies in this
meta-analysis were randomized controlled trials (RCT) that
implemented rigorous study procedures such as randomly al-
locating participants to intervention and control groups, main-
taining high participant retention, and recruiting large sample
sizes.

According to the meta-analysis reported in The Community
Guide, multicomponent interventions promoting mammogra-
phy screening in either community or clinic settings increased
screening by 6.1 percentage points, thereby producing greater
effects by combining strategies [35]. The recommendation is
that multicomponent interventions (combining at least two
strategies within the subcategories of increasing community
demand, increasing community access, and increasing provid-
er delivery) are effective for increasingmammography screen-
ing, with medical translation especially important for immi-
grant populations. While the OR for the current review was
slightly larger than the Corcoran et al. review, the updated
findings present further evidence for the effectiveness of these
types of interpersonal interventions in Hispanic communities.

A previous meta-analysis by Wells et al. reported on the
effectiveness of community health worker interventions to
increase mammography screening for diverse populations
with a risk ratio of 1.07, with larger effects identified for
RCTs compared to quasi-experimental studies [20]. Another
meta-analysis by Han et al. pooled results from 23 interven-
tion studies to promote mammography screening among eth-
nic minority women and reported an effect size (Cohen’s d) of
0.078, indicating a 8% increase in screening favoringT
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interventions, but a smaller effect size of 0.036 for Hispanic
participants [16]. While it is recommended to report pooled
results of meta-analyses of interventions with dichotomous
outcomes as ORs instead of as effect sizes, the combined
evidence from the current meta-analysis and previous meta-
analyses supports the use of promotora interventions as an
effective strategy for increasing mammography screening in
Hispanic women [36]. However, since the current review only
identified five studies published since 2003, more trials which
employ rigorous study designs will need to be conducted to
further evaluate both community- and clinic-based interven-
tions for improving mammography screening among an in-
creasingly socioeconomically and ethnically diverse

population of U.S. Hispanic women. Since most of the inter-
ventions focused on increasing community demand through
either one-on-one or group education, there need to be more
studies conducted to increase community access by reducing
barriers such as administrative constraints and reducing cli-
ents’ out-of-pocket costs. For participants who are not fluent
in English, scheduling screening appointments and under-
standing the costs of procedures based on one’s insurance
status, language can be a significant barrier.

According to one systematic review, barriers to mammog-
raphy screening are significant hurdles for Hispanic women to
overcome [24]. The consistent barrier across studies was so-
cioeconomic, but cultural and social barriers were variable and

Table 3 Methodological quality of included studies

Study Allocation methods Attrition Other potential limitations

Coronado et al.
2016[30]

Random allocation met Low attrition (< 1%) Mammography van locations differed by clinic site and
affected mammography completion rates. Study was
underpowered to examine clinic-level effects or
moderators.

Elder et al. 2017[31] Random allocation met Not reported Self-report for cancer screening outcomes. Cluster
effects of churches not explained thoroughly. Small
sample size of comparison group.

Fernandez et al.
2009[32]

Random allocation unmet High attrition (37% in
intervention arm; 31% in
control arm)

Screening records only located for 58.3% of women in
mammography cohort. Potential for nonresponse
bias by different response rates across sites. Loss to
follow-up was 33.1%. There was differential attri-
tion between study arms. Limited generalizability of
results since study was conducted in the rural
U.S.-Mexico border region.

Jandorf et al. 2014[33] Random allocation unclear High attrition in 8-month
follow-up (41%) compared
to 2-month follow-up
(24%)

Bias from self-reported screening exams. Potential bias
in use of medical record review, particularly for
medically underserved individuals. Different study
sites (New York compared to Arkansas) make com-
parisons between study sites difficult because of
different compositions of Hispanic subgroups (e.g.,
Mexican compared to Puerto Rican women).

Nuño et al. 2011[34] Random allocation met Low attrition (4% in
intervention arm; 3% in
control arm)

One third of mammograms reported were self-reported
only. Possible contamination between study groups.
Limited generalizability of results since study was
conducted in the rural U.S.-Mexico border region.

J Canc Educ (2019) 34:412–422 419

Intervention Control

Source Events Total Events Total Adjusted OR 
(95% CI)

Favors Smaller 
Increase in Odds

Favors Larger 
Increase in Odds

Coronado et al., 2016 54 276 29 260 1.94 (1.19-3.15)

Elder et al., 2017 134 219 91 217 2.18 (1.49-3.20)

Fernandez et al., 2009 53 130 53 177 1.61 (1.00-2.59)

Jandorf et al., 2014 314 412 213 281 1.02 (0.72-1.46)

Nuño et al., 2011 134 183 109 188 1.98 (1.28-3.07)

Fixed effect model 689 1220 495 1123 1.63 (1.35-1.96)

Random effects model 689 1220 495 1123 1.67 (1.24-2.26)

Heterogeneity: I2 = 60%; = 10.11; p = 0.04

OR (95% CI)

Fig. 2 Meta-analysis of adjusted odds of mammography screening
interventions at follow-up. The size of each study’s plotting symbol
(gray box) is proportional to the study’s weight in the random effects
model. Higgins I2 value, and the chi-square statistic and p value for

Cochran’s Q test are shown. The odds ratios for each study are adjusted
for study specific factors and may include adjustments for demographic,
socioeconomic, psychosocial, or other baseline characteristics



specific to different Hispanic ethnicities and geographical fac-
tors. For example, Hispanic women who have lived in the
U.S. longer, spoke English, had a regular doctor, and had a
higher level of health literacy were more likely to have re-
ceived mammography screening than other Hispanic women
without these characteristics. Much of the published literature
on Hispanics and breast cancer screening has been conducted
with low-income, un- or underinsured, Mexican or Mexican
American women [15]. The five articles identified in the cur-
rent meta-analysis were primarily conducted with Mexican
American or Mexican immigrant women and two were con-
ducted in the U.S.-Mexico border region, a unique geograph-
ical area not generalizable to other metropolitan areas of the
U.S. where many vulnerable and uninsured Hispanics live
[37]. More studies on socioeconomically diverse Hispanic
participants are needed, especially in other regions (outside
of California and Texas) experiencing rapid growth in their
Hispanic populations.

In terms of the content of the cancer education activities
and appropriate community intervention sites, another sys-
tematic review recommended that culturally tailored interven-
tions (e.g., cancer education in group settings) for mammog-
raphy screening were effective for Spanish-language domi-
nant and low-acculturated Hispanic women [18]. In the cur-
rent meta-analysis, all five studies produced an intervention
effect through promotora-led cancer education classes primar-
ily delivered in either an individual’s home or a trusted faith-
based location. There have been fewer studies conducted in
other types of community sites such as community resource
centers or employment training facilities. The study with the
greatest intervention effect was church-based, reflecting the
importance of culture and faith in the Hispanic community,
as well as increased trust in information received at culturally
valued institutions. However, more studies should be conduct-
ed in alternative community sites to determine if such inter-
ventions would be more cost-effective when delivered in set-
tings other than participants’ homes and be acceptable to par-
ticipants [38].

Limitations

One limitation of this review is that it was confined to search-
able published literature in bibliographic databases. Other
types of literature, such as doctoral dissertations, government
reports, or gray literature were not included in this review.
Another limitation is because of the small number of studies
identified; it was not possible to test the effectiveness of dif-
ferent intervention components in the promotora-led interven-
tions. The interventions included in this review used many
similar strategies to encourage mammography screening such
as group classes in the community, home visits, follow-up
telephone calls, and Cancer 101 level curricula. Only the study
by Coronado et al. listed the services of a mobile

mammography van as part of the intervention component.
However, this particular study had the lowest proportion of
participants (20%) receiving a mammogram at follow-up
compared to the other four studies. Study limitations reported
in some of the included studies listed relying on self-report for
screening outcomes, different attrition rates by study arms,
possible contamination between study arms, and limited gen-
eralizability based on unique geographical characteristics,
such as the U.S.-Mexico border region. Therefore, because
of the small number of studies included, future reviews should
include a larger number of studies and be better positioned to
test the effectiveness of specific components of multicompo-
nent interventions.

Conclusions

This review has demonstrated that rigorously designed
community-based studies employing promotoras who use
motivational interviewing techniques can be successfully im-
plemented in Hispanic communities and produce positive
mammography screening outcomes. Future studies need to
examine the financial sustainability of these types of cancer
education intervention programs, taking into account different
health care systems. The eventual adoption of promotora-led
educational interventions as a routine part of mammography
screening outreach will lead to improved cancer outcomes for
Hispanic patients. The results of this study suggest that a 12-
month follow-up period to measure screening adherence
should be recommended as a standard outcome metric for
study designs and used in future systematic reviews of mam-
mography screening intervention studies.
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