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Abstract
Objective—Although a variety of intervention methods have been used to promote Pap test
screening among ethnic minority women in the US, the effectiveness of such interventions is
unclear. We performed a meta-analysis to examine the overall effectiveness of these interventions
in increasing Pap test use by ethnic minority women in the US.

Methods—A search of databases (MEDLINE, Cumulative Index to Nursing and Allied Health
Literature, PsycINFO, and Science Citation Index-Expanded) and review articles for articles
published between 1984 and April 2009 identified 18 randomized and nonrandomized controlled
trials. The primary study outcome was the difference in the proportion of Pap tests between the
treatment and comparison groups.

Results—The pooled mean weighted effect size (d) for the 18 studies was 0.158 (95%
confidence interval [CI]=0.100, 0.215), indicating that the interventions were effective in
improving Pap test use among ethnic minority women. Among the intervention types, access
enhancement yielded the largest effect size (0.253 [95% CI=0.110, 0.397]), followed by
community education (0.167 [95% CI=0.057, 0.278]) and individual counseling or letters (0.132
[95% CI=0.069, 0.195]). Combined intervention effects were significant for studies targeting
Asian (0.177 [95% CI=0.098, 0.256]) and African American women (0.146 [95% CI=0.028,
0.265]), but not Hispanic women (0.116 [95% CI=−0.008, 0.240]).

Conclusions—Pap test use among ethnic minority women is most likely to increase when
access-enhancing strategies are combined. Further research is needed to determine whether more
tightly controlled trials of such interventions might reveal an improved rate of cervical cancer
screening in Hispanic women as well.
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INTRODUCTION
Ethnic minority women in the U.S. experience cervical cancer-related health disparities,
defined by the Trans-Department of Health and Human Services Cancer Health Disparities
Progress Review Group as “differences in the incidence, prevalence, mortality, and burden
of cancer and related adverse health conditions that exist among specific population groups
in the U.S. [1].” Data from the Surveillance, Epidemiology and End Results Program of the
National Cancer Institute have revealed that the highest age-adjusted incidence rate of
cervical cancer occurs among Vietnamese American women (43 per 100,000), followed by
Korean American women (15 per 100,000); by comparison, the incidence rate is 8.1 per
100,000 in the general U.S. population [2]. Furthermore, ethnic minority women in the U.S.
generally experience more severe cases of cervical cancer as a result of delayed diagnosis
[3–5].

Regular screening is accepted as a critical strategy for the early detection and timely
treatment of cervical cancer [6,7] The U.S. Preventive Services Task Force [6] recommends
Pap tests for women within 3 years of onset of sexual activity or beginning at age 21
(whichever comes first), and screening at least every 3 years until age 64 (for age 65 and
older, screening is advised only among symptomatic women and for those who have had
recent abnormal results). Although the prevalence of recent Pap test use (i.e., within the past
3 years) has increased during the past two decades, a significant gap in compliance with
these recommendations still exists in some groups. For example, data from the 2005 U.S.
National Health Interview Surveys [8] indicated that Asian Americans were least likely to
have had a recent Pap test and White women were most likely (65.8% vs. 81.4%). In the
survey [8], the prevalence of recent Pap test use was particularly low among women with no
health insurance (61.4%) and recent immigrants (66.8%).

Although many studies have focused on promoting cervical cancer screening among ethnic
minority women, there has been no clear consensus about how best to increase cervical
cancer screening among those groups of women who are disproportionately affected by
cervical cancer. The National Breast and Cervical Cancer Early Detection Program
(NBCCEDP), administered by the Centers for Disease Control and Prevention (CDC), has
been one of key cervical cancer screening programs for women at high risk—especially
poor, low-income, racial and ethnic minority women—providing no-cost breast and cervical
cancer screening to eligible women. Previous meta-analyses have been conducted with
regard to interventions designed to improve cervical cancer screening [9–14]: One analysis
considered interventions directed at physicians only [10]; two dealt with reminders for
physicians and/or patients [11, 13]; two included interventions in various forms but without
any information about the target populations [9, 14]; and one included office-based
interventions only and did not specify the intervention methods used [12]. Hence, no
previous analyses have been specifically targeted at ethnic minority women, nor have these
analyses identified culturally tailored or other intervention approaches that are most
effective for groups of women who are traditionally associated with a lower use of Pap tests.

Identification of effective intervention strategies could help to reduce barriers to early
detection of cervical cancer among ethnic minority women. Our goal was to fill the gap in
the current literature by conducting an analysis of research studies that specifically focused
on ethnic minority women in the U.S. In particular, the objectives of our meta-analysis were:
(1) to describe intervention approaches used for ethnic minority (i.e., Asian American,
Black, and Hispanic) women to improve their cervical cancer screening behavior, and (2) to
determine the effectiveness of particular types of interventions in these groups of women.
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METHODS
Identification and Selection of Studies

We identified potential studies to be included in this review by electronic searches of
databases and hand searches from reference collections. Four databases (MEDLINE, the
Cumulative Index to Nursing & Allied Health Literature [CINAHL], PsycINFO, and
Science Citation Index-Expanded) were searched using combinations of the key words
“Asian,” “African or Black,” “Hispanic or Latino,” “cervical cancer screening,” “Pap smear
or Pap test,” “experimental studies,” “interventions,” or “intervention studies.” The literature
search was limited to articles published between 1984 and April 2009 in the English
language; international studies were not included because our focus was on interventions to
improve cervical cancer screening among ethnic minority women in the U.S.

Figure 1 summarizes our study selection process. Our electronic searches yielded a
combined total of 747 titles and abstracts for initial screening; our hand searches of
references yielded three additional studies. Reference sections of prior systematic reviews
[9, 11–14] were also screened. Interventions exclusively aimed at health professionals were
not included, since they have been considered in previous reviews [9–12]. Assessment of
relevant studies for inclusion was conducted by two independent raters.

Of these 750 studies identified, 681 were excluded in our initial screening. The remaining 69
full-text articles were reviewed for eligibility on the basis of the following criteria: (1) the
study aimed to increase the use of Pap tests among asymptomatic women, either exclusively
or in addition to other health behaviors; (2) Asian American, Black, or Hispanic women,
together or alone, represented >40% of the total sample; (3) the study outcomes were based
on a woman’s adherence to Pap tests; and (4) the study used an experimental or quasi-
experimental design. Of the 69 studies, 51 were excluded: In 7 studies, ethnic minority
women did not represent >40% of the entire population, or the ethnicity of the study
population was unclear; 17 did not clearly specify an intervention component or did not
have a comparison group; 20 had an international study setting; and 7 reported on the same
sample as another that was already included. As a result, a total of 18 studies were included
in our meta-analysis.

Extracted Information
The outcomes were study-specific adherence rates as defined by each study. This allowed us
to include a wider range of studies, since some studies recorded receipt of a Pap test,
according to screening guidelines, or receipt of an initial Pap test. The following information
was coded: first author; year; study design; setting; sample (% ethnic minority women) and
sample size; type of intervention; intervention period, time to outcome measure (months);
the method of outcome ascertainment; proportion of Pap tests for the treatment and
comparison groups; theory; comparison group (no intervention, minimal intervention/usual
care, or other non-cervical cancer intervention); cultural strategies used, if any; and study
quality.

Adopting the typology used in a previous review of cancer screening interventions [15], we
categorized interventions according to five intervention components. Each type of
intervention component was defined as follows.

Individual-directed interventions—This type of intervention is given on an individual
basis to provide information on benefits of screening, while motivating participants to seek
screening. Examples include one-on-one counseling (in-person or by telephone), tailored
and non-tailored letters or reminders (printed or verbal).
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Access-enhancing interventions—Access-enhancing strategies promote cancer
screening by reducing financial (e.g., reduced-cost or free Pap tests), structural (e.g., mobile
vans or transportation), or linguistic barriers (e.g., making appointments, language
translation) that hamper access to screening services.

Peer navigator-related interventions—Peer leaders or lay health advisors in the target
community provide necessary support, follow-up, or referral to help minority women obtain
screening tests.

Community education—Community education through small group workshops or
seminars is usually conducted by health professionals or by trained educators in a variety of
settings (e.g., health fairs, churches). Participants are informed and encouraged to receive a
screening test in a group setting.

Mass media—Mass media interventions using television, newspapers, radio, or magazines
are designed to increase awareness about cervical cancer and screening at the community
level. It is more common that this approach is combined with other interventions (e.g., small
group seminars, financial incentives, peer navigator support) than used alone.

Likewise, cultural strategies were categorized into three types and defined as follows:

Involving community members—A collaborative research process involving members
of the target community allows researchers to employ local knowledge in the understanding
of health problems and in the design of interventions. It is assumed that this approach offers
better opportunities to improve the health and well being of these communities.

Culturally matched materials—Incorporating culture-specific values and attitudes into
health promotion tools and other educational materials can enhance participant
understanding and satisfaction with the intervention program. Examples include culturally
relevant graphics, stories, adages, or language adaptations.

Matched intervention deliveries—Participants from different backgrounds may prefer
to receive intervention from individuals of their own race, ethnicity, or language group. This
cultural strategy involves the delivery of interventions using ethnically and/or linguistically
matched or local people to deliver the interventions.

We used meta-analysis techniques to calculate the effect size of each intervention type
across multiple studies. For three studies that compared two or more treatment groups to one
comparison group [16–18], the intervention with the most components (i.e., highest dose)
was considered. We used the “Research and Quality Scoring Method” by Sackett and
Haynes [19], the Jadad scale [20], and the items published by Cho and Bero [21] to rate the
quality of each study (Table 1). The range of total quality scores was 0 to 9. Studies with
scores 0–5 were considered to be low quality and those with scores 6–9 were considered to
be high quality. Two raters independently coded variables using Microsoft Excel.
Discrepancies were identified and resolved by discussion among team members. To assess
the coding agreement between the two raters, Cohen’s κ was calculated using SPSS version
15. The average kappa was 0.812, reflecting substantial agreement between the raters.

Meta-Analysis
We used STATA (StataCorp LP, College Station, TX) to conduct the data analyses. Since
our primary focus was on differences in post-intervention screening rates between the
intervention and comparison groups, we chose to use a raw-score metric to define the effect
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size. This approach has been recommended because of its ease of interpretation and utility
for public policy and clinical purposes [15, 22]. Specifically, we calculated an effect size (d)
for each study using the difference in the post-intervention adherence rates between the
intervention and comparison groups (pi and pc, respectively). In studies reporting odds ratios
instead of proportions [16, 23], post-intervention Pap test rates were calculated based on
either the reported proportion in the comparison group or in the intervention group. Using
the meta command in Stata, which weights d by the inverse of the estimated study variance
in fixed effect models, an overall mean weighted effect size was computed for the 18 studies
included in the analysis. In addition, 95% confidence intervals (CIs) were estimated for each
effect size. For the effect size of d = pi − pc, the study variance was defined as pi (1 − pi)/ni
+ pc (1 − pc)/nc where ni and nc are the number of subjects in the intervention and
comparison groups, respectively [24]. We performed a test for heterogeneity of the
intervention effects based on the DerSimonian and Laird [24] Q-statistic. When the results
were significant, a random effects model was used to accommodate this heterogeneity by
pooling the effect sizes across studies [24]. This process was repeated to calculate d for the
various subgroup analyses.

Sensitivity analyses were conducted to determine whether the results were affected by
potentially influential studies (i.e., those with a large sample size or extreme effect size) or
study quality. Using a leave-one-out approach, we re-estimated the overall d after removing
the potentially influential studies one at a time. We also compared the overall d for studies
of high and low quality. Additional analyses were done to assess and adjust for any
publication bias. Publication bias refers to a bias that can result from the selective
publication of positive findings [25]; if the published literature is more likely to include
trials showing positive effects of interventions and if equally valid trials showing no or
negative effects are unpublished, systematic reviews of the literature would be biased. A
funnel plot [25] was constructed, with a symmetric, inverted funnel being taken to represent
an absence of publication bias. We also calculated Rosenthal’s fail-safe N, which is an
estimate of the number of studies having no effect that would be needed to reduce the
overall effect size in the meta-analysis from significant to nonsignificant [26]. A fail-safe N
that was greater than a cutoff value would suggest that there was no evidence of publication
bias.

RESULTS
Description of the studies included in the meta-analysis

The 18 studies reporting quantifiable outcomes included in the effect size calculations [16–
18, 23, 27–40] are presented in Table 2. The final sample included a total of 13,407 women,
with the smaller studies [27, 31, 32] involving about 100 to 200 women and the largest study
[38] including > 2,000 women in its sample. In four studies [16, 29, 35, 39], the sample was
predominantly African American; in three studies [30, 32, 40], it was Hispanic; in eight
studies, Asian (Vietnamese [28, 33, 34, 36, 38], Korean [31, 37], or Chinese[18]); in one
study, native American [23]; and in two studies [17, 27], a combination of African American
and Hispanic women. Half of the studies [16–18, 23, 27, 29, 30, 36, 40] used a randomized
experimental study design, and 13 studies [18, 23, 28, 29, 31–34, 36–40] were conducted in
a community setting.

The most commonly applied intervention approaches were (1) individually directed print
materials and counseling [16–18, 23, 29, 30, 35, 38–40], and (2) peer navigator-related
interventions [18, 28, 29, 32, 34, 36–40]. For the comparison group, most studies [16–18,
23, 27, 28, 30, 32, 33, 35, 37–40] provided no intervention or usual care; three studies [31,
34, 36] offered only minimal intervention; and in one study [29], other active non-cervical
intervention (e.g., education on midlife issues, parenting, flu shots) was provided. Self-
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report [23, 29, 31–34, 36–40] was used more often than medical records [16–18, 27, 28, 30,
35] for outcome measurement. Seven studies [16, 18, 27, 28, 30, 35, 36] did not indicate any
theoretical approach. For theoretically-based studies [17, 23, 29, 31–34, 37–40], the Health
Belief Model was the most frequently used theory, alone or in combination with other
theories [17, 23, 31, 39]. Two studies [17, 29] included personalized tailored letters and
magazine attuned to the characteristics of each woman (e.g., age, current health behaviors,
place of employment) in order to provide personalized feedback and strategies for healthy
behavioral changes. Fifteen [17, 18, 23, 28–34, 36–40] of the 18 studies reported some form
of cultural approach, with nearly every study adopting more than one strategy. Both
culturally matched intervention materials and intervention deliveries using ethnically
matched or local people were commonly used. Two studies [29, 40] involved members of
the target community as a way of increasing the cultural sensitivity of their interventions.

Effects of interventions on the use of Pap tests at follow-up
The overall d for the 18 studies [16–18, 23, 27–40] was 0.158 (95% CI=0.100, 0.215),
indicating that the interventions were effective in increasing Pap test use among ethnic
minority women (Table 3). Access-enhancing interventions [18, 27, 31, 37, 38, 40]
increased compliance with cervical cancer screening to a greater extent than did other types
of interventions, and yielded the largest effect size (d=0.253, 95% CI=0.110, 0.397).
Interventions using community education [28, 31, 32, 37–40] had the next largest effect size
(d=0.167, 95% CI=0.057, 0.278), followed by individually directed interventions [16–18,
23, 29, 30, 35, 38–40] (d=0.132, 95% CI=0.069, 0.195) and mass media approaches [33, 34,
36–39] (d=0.119, 95% CI=0.055, 0.183) or peer navigators [18, 28, 29, 32, 34, 36–40]
(d=0.106, 95% CI=0.039, 0.173).

Table 3 also shows the ways in which the interventions were delivered. Interventions
delivered in health care settings [16, 17, 27, 30, 35] were more effective than those in
community settings [18, 23, 28, 29, 31–34, 36–40] (d=0.212 [95% CI=0.071, 0.353] vs.
0.138 [95% CI=0.074, 0.202], respectively). We also examined whether different cultural
strategies influenced the effect size found. Interventions using culturally matched materials
[17, 18, 23, 28, 30–34, 36–40] (d=0.134, 95% CI=0.077, 0.190) and ethnically matched
intervention deliveries [18, 23, 28, 31, 32, 34, 36–40] (d=0.153, 95% CI=0.078, 0.229) were
both effective in significantly improving Pap test screening. We did not calculate the effect
size for two studies [29, 40] involving members of the target community as a cultural
strategy because the numbers were too small to permit subgroup analysis. Using two or
more cultural strategies [18, 23, 28, 31, 32, 34, 36–40] resulted in a larger effect size
(d=0.153, 95% CI=0.078, 0.229) than did using a single cultural strategy (d=0.066, 95%
CI=0.031, 0.101) [17, 29, 30, 33]. Combined intervention effects were examined for each
ethnic group (for those studies in which the specified ethnic group represented >40% of the
sample). The effect size point estimates were significant for African American [16, 17, 29,
35, 39] (d=0.146, 95% CI=0.028, 0.265) and Asian women [18, 28, 31, 33, 34, 36–38]
(d=0.177, 95% CI=0.098, 0.256). The interventions involving Hispanic women [17, 27, 30,
32, 40] yielded a positive effect size of 0.116 but the lower bound of the 95% CI was
negative (95% CI=−0.008, 0.240), suggesting no effect of the interventions on Pap test use
in these women. Finally, we estimated d for the high-quality vs. low-quality studies (quality
rating 6–9 vs. 0–5). The effect size for the studies of high quality [16–18, 23, 27–33, 35, 37,
40] was 0.162 (95% CI=0.091, 0.232), while the effect size for the low-quality studies [34,
36, 38, 39] was 0.148 (95% CI=0.075, 0.222).

Sensitivity Analyses
We conducted sensitivity analyses to assess the effect of potentially influential studies that
had much larger effect sizes than those of the other studies [27, 31, 35]. Removing Fang et
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al. [31] resulted in an effect size of 0.137 (95% CI=0.082, 0.191) for the remaining studies.
When Batal et al. [27] was removed, the effect size for the other 17 studies was 0.135 (95%
CI=0.083, 0.187). Without the study by Mandelblatt et al. [35], the effect size for the
remaining studies was 0.144 (95% CI=0.088, 0.200). The overall effect size was also
maintained when the largest study (n=2,009 [38]) was removed. Without this study, the
overall effect size was 0.157 (95% CI = 0.096, 0.219). Likewise, when the next largest study
was removed (n=1,924 [16]), the overall effect size increased slightly, from d=0.158 (95%
CI=0.100, 0.215) to d=0.166 (95% CI=0.103, 0.229).

Publication Bias
We also assessed the likelihood of publication bias. The funnel plot appeared slightly
asymmetrical (not shown): studies with the largest effect sizes [27, 31] had the smallest
sample sizes (i.e., the largest standard errors). The fail-safe analysis, however, indicated that
1,189 nonsignificant studies would have to be added to the database before the pooled effect
size of these interventions to promote Pap tests among traditionally non-adherent ethnic
minority women would no longer be significant at the 0.05 significance level (cutoff=100),
indicating our results were fairly robust.

DISCUSSION
The 18 studies of interventions to increase Pap test use among ethnic minority women
demonstrated that improvement can be achieved (an average increase of 15.8%) through
various methods. In particular, our meta-analysis indicated that the highest level of benefit
could be achieved by the use of access-enhancing interventions (an increase of 25.3% in
cervical cancer screening), followed by intervention approaches involving community
education (a 16.7% increase), and individual counseling, letters, or reminders (a 13.2%
increase).

Although our results cannot be directly compared to those of other meta-analyses because of
differences in study selection criteria and intervention typology, our findings are similar to
those of Stone et al. [9] who reported that financial incentives (i.e., reductions in payment,
direct compensation to patients) were the strongest patient-targeted intervention approach.
Access to care has been documented as the strongest socioeconomic correlate of cancer
screening [41]. Given that ethnic minority women are less likely than their white
counterparts to have health insurance (69.7% vs. 87%) [42], incorporating access-enhancing
features would be particularly important when an intervention is designed to improve Pap
test screening among ethnic minority women.

Even though interventions utilizing peer navigators were among the most frequently
employed intervention approaches in our analysis, they were associated with a smaller effect
size (10.6%) when compared to other intervention types. We are unaware of any previous
meta-analyses that have examined peer navigator-related interventions as part of
intervention typology for cervical cancer screening. Inadequate descriptions of peer
navigator training and monitoring in the interventions make it difficult to explain why this
approach was not as effective as others. It is notable, however, that all of the studies using
peer navigators were conducted in a community setting, with the majority being
nonrandomized trials. Several researchers [43, 44] have cautioned that without sufficient
monitoring, the utility of peer navigator intervention is unclear because the content and
frequency of interactions between the peer navigator and the participant can vary widely, at
the discretion of the peer navigator. These results seem to point to the importance of
rigorous peer navigator training and monitoring plans when a community-based intervention
trial using peer navigators is designed.
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In our analysis, studies conducted in a health care setting such as a health maintenance
organization, urgent care clinic, or community health center produced a bigger effect size
than did community-based studies. In a health care setting, women are likely to have the
benefit of increased contact with medical providers, one of the strongest motivators for
cancer screening [45]. These women might have experienced fewer barriers to cervical
cancer screening because they received personalized reminders [16, 17], in-person or
telephone counseling [30, 35], or an offering of instant screening at the clinic [27].
Nevertheless, the relatively small effect size difference of about 7% between the health care
and community settings suggests additional cues and support that may be necessary to
promote Pap test use among ethnic minority women. Conducting trials in community
settings could be challenging since tightly controlled studies are not always feasible. In fact,
all four studies with low quality ratings were conducted in a community setting and often
involved a non-randomized study design. Researchers have reported ethical concerns about
traditional randomized controlled trials because control groups do not necessarily benefit
from study participation [46]. Future intervention research should incorporate more diverse
study designs as alternatives to this traditional approach (e.g., attention control or waiting
list designs), which may yield better outcomes while ensuring that the benefits of the
research are given to all participants in the trial [47].

Incorporating cultural strategies significantly improved cervical cancer screening among
ethnic minority women. In particular, multiple cultural strategies were more effective than
single strategies for increasing Pap test use. Making direct comparisons with previous meta-
analyses is impossible, since none of them specifically evaluated cultural strategies as part
of their intervention typology. Of the 18 studies we analyzed, there were only two in which
members of the target community were involved as a means of making the intervention
more culturally sensitive and suited to the needs of the community. Studies have shown that
acknowledging and integrating the values and preferences of the target community are
important for successful interventions, particularly when the intervention is designed for
hard-to-reach ethnic minority groups [48, 49]. Future meta-analysis is needed as more
empirical evidence is accumulated in this regard.

Studies including populations of >40% African American or Asian American women
yielded similar effect sizes, although the effect size for Asian American women was slightly
larger; however, interventions involving populations of >40% Hispanic women were not
associated with a significant increase in Pap test use (p=0.068). While no published analysis
of intervention effects for this specific ethnic group is available, the lack of efficacy that we
observed may relate to the fact that three of the five studies [17, 30, 40] had a large sample
size (approaching 1,000 or more), with a small or no intervention effect. Authors of the
studies cited the following as potential reasons for the limited intervention effect: possible
contamination between the intervention and control communities, the fact that the dose of
the intervention was spread across a wide population base, or the low educational status of
the target population. Researchers are likely to face a less controlled situation as the scale of
a trial increases. The lack of any significant positive effect in these studies supports the need
for more tightly controlled trials to improve the efficacy of interventions targeting Hispanic
women. Better monitoring of intervention fidelity would be critical to maintaining study
quality. As Thompson et al. [40] have pointed out, researchers may need to consider using a
smaller number of participants to maximize the resources available or consider reducing the
number of intervention components to concentrate the resources in a stronger dose. In
addition, more tailored, culturally aligned interventions to address low literacy among
Hispanic women should be considered as alternative strategies [50, 51]. For example,
storytelling was found to be an effective approach for promoting intent to obtain colorectal
cancer screening, compared to a risk tool-based intervention (i.e., providing information
about risk factors) among Hispanic women [52].
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A limitation of our analysis is the heterogeneity found in the quality and quantity of data
reported in the 18 studies. In an attempt to address this issue, we have provided effect size
estimates separately for high- versus low-quality studies. The effect size calculated from
groups consisting of only a small number of studies (in some cases, only four to six studies)
should be considered as preliminary evidence and not as definitive estimates of these
studies. There were two studies recruiting both African American and Hispanic women [17,
27]. Our ethnic subgroup analyses used the pooled proportions (i.e., each study’s effect sizes
were combined over all ethnicities). Ideally, one would include only African American
women from each study in the subgroup analysis (and similarly for the other ethnicities).
However, few papers report the ethnicity specific results. If the African American and
Hispanic women had drastically different effect sizes, combining estimates in the studies
might have the effect of “muddling” the true effect, which would lead to wider confidence
intervals. We looked at sensitivity analyses to see if removing any of the studies with mixed
ethnicity samples would drastically change the results, which was not the case for the two
mentioned above. Any paper that does not have an ethnically homogeneous sample should
report ethnic specific results for more accurate estimation of ethnic-specific effect sizes.
Another possible limitation is publication bias, a phenomenon that can lead to an inaccurate
estimation of effect sizes by excluding unpublished data. However, some researchers [53]
have reported the absence of any differences related to the inclusion or exclusion of
unpublished studies. As is frequently the case in meta-analysis, 11 out of 18 studies included
in the analysis used multiple intervention components, making it difficult to tease out the
effect of an individual approach. Future research using study designs that permit within-
study comparisons of specific intervention components (e.g., factorial designs) is needed to
examine which intervention component, together or alone, has the greatest impact [15].
Finally, we did not include studies conducted outside the U.S. because our focus was on
ethnic minority women in the U.S., who face unique cultural and linguistic challenges.
Therefore, our findings may not be generalizable to ethnic minority women in other
countries.

CONCLUSION
The results indicate that the most effective approach for increasing the use of Pap tests
among ethnic minority women in the U.S. involves the use of access-enhancing strategies.
Future interventions targeting ethnic minority women should also benefit from multiple,
rather than single, cultural strategies. At this point, it is unclear whether a cultural strategy
involving members of the target community can significantly increase Pap test use among
these groups of women, given the insufficient number of studies using this method. While
interventions based on social networks, such as the use of peer navigators, have been
popular, the effect size obtained for this approach was smaller than those for other
approaches. Future research using this approach should include rigorous training of peer
navigators and a well-designed monitoring plan. Finally, additional, tightly-controlled
studies are needed to improve the efficacy of cervical cancer screening interventions
involving ethnic minority women, particularly Hispanic women.
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Figure 1.
Flow chart of the literature search and selection process
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Table 1

Study quality ratings

Item Score

Study design 0 = Non-randomized, quasi-experimental design

1 = Randomized experiment

Outcome measure 0 = Pap test is self-reported

1 = Pap test is confirmed by claims data or chart review

Clarity of outcome 0 = No definition of study outcome (Pap test adherence)

1 = Clearly defined Pap test adherence

Information on withdrawal or dropout rate 0 = Not discussed

1 = The number and the reasons for withdrawals in each group are stated

Research question 0 = Not clear

1 = Clearly stated

Participants in sample 0 = Unclear

1 = Clearly described

Participant inclusion/exclusion criteria 0 = Unclear

1 = Specified

Type of facility where the study was conducted 0 = Unclear

1 = Clearly stated

Sample size justification 0 = Unclear/not provided

1 = Sufficiently described and justified before the study
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Table 3

Estimated effect sizes with 95% CIs

Element Category No. studies Effect size (95% CI)

Overall 18 0.158 (0.100, 0.215)

Intervention type*† Individual-directed16–18, 23, 29, 30, 35, 38–40 10 0.132 (0.069, 0.195)

Access-enhancing18, 27, 31, 37, 38, 40 6 0.253 (0.110, 0.397)

Peer navigator-related18, 28, 29, 32, 34, 36–40 10 0.106 (0.039, 0.173)

Community education-related28, 31, 32, 37–40 7 0.167 (0.057, 0.278)

Mass media-related33, 34, 36–39 6 0.119 (0.055, 0.183)

Setting Health care16, 17, 27, 30, 35 5 0.212 (0.071, 0.353)

Community18, 23, 28, 29, 31–34, 36–40 13 0.138 (0.074, 0.202)

Cultural strategies* Culturally matched materials17, 18, 23, 28, 30–34, 36–40 14 0.134 (0.077, 0.190)

Matched intervention deliveries18, 23, 28, 31, 32, 34, 36–40 11 0.153 (0.078, 0.229)

Used multiple cultural strategies18, 23, 28, 31, 32, 34, 36–40 11 0.153 (0.078, 0.229)

Used single cultural strategy17, 29, 30, 33 4 0.066 (0.031, 0.101)

Ethnic groups‡ African16, 17, 29, 35, 39 5 0.146 (0.028, 0.265)

Asian18, 28, 31, 33, 34, 36–38 8 0.177 (0.098, 0.256)

Hispanic17, 27, 30, 32, 40 5 0.116 (−0.008, 0.240)

Quality High (6–9)16–18, 23, 27–33, 35, 37, 40 14 0.162 (0.091, 0.232)

Low (0–5)34, 36, 38, 39 4 0.148 (0.075, 0.222)

*
Studies may be classified as using more than one type of intervention or cultural strategies

†
Type of intervention:

Individual-directed – counseling (in-person, telephone), letters, reminders;

Access-enhancing – facilitated scheduling, mobile vans, vouchers, reduced-cost or free

Pap tests, language translation;

Peer navigator-related – peer leaders or lay health advisors;

Community education-related – community workshops, seminars;

Mass media-related – awareness campaign

‡
Included studies in which the specified ethnic group accounted for >40% of the total sample
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