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Introduction. Science Cafés facilitated by the Clinical and Translational Science Institute of Southeast Wisconsin seek to increase health and scientific literacy through
informal conversation between researchers and community members. The goal was to understand what factors have the greatest influence on attendees’ perceived
changes in health and science literacy levels (PCHSL) to increase impact.

Methods. Previous research established the evaluation used in the Science Cafés to measure PCHSL. In this study, comparisons were made between (1) 2 different
approaches to Science Cafés (Genomics Science Cafés or Health Science Cafés) and (2) regression models to show which factors best predicted PCHSL.

Results. The approach of the Genomics Science Cafés series to Science Cafés showed a larger impact on PCHSL. Regression models suggest SES and education
significantly contributes to PCHSL.

Conclusions. Insights for program development to have greater impact on PCHSL were identified. Continuing to optimize dissemination of research findings to the
public is essential for improving community health and well-being.
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Introduction

Health science awareness is increasingly important to community
health and primary care as individuals seek information related to their
health from diverse sources [1–4]. Even with diverse sources available,
the ability of individuals to understand, measure the credibility of the
source/information, and use the information is still highly dependent
on their formal education, health status, and health literacy [1, 5]. US

subpopulations have different levels of access to health science
information and differ in their ability to use that information to directly
benefit their health outcomes. In a recent study by Rooks et al. [6],
African Americans and Latinos were significantly more likely than
Whites to use the information they found to make changes to maintain
their health. As science communication and public dissemination of
research findings takes deeper root, understanding how different
groups process and use health science information is critical to
community and personalized health information delivery [7].

Increasing health science awareness1 and providing resources to
underserved populations is a goal of the Clinical and Translational
Science Institute (CTSI) in Milwaukee, WI [8]. The CTSI is 1 of 62
awards made by the National Institutes of Health’s Clinical and Trans-
lational Science Award program, which seeks to transform biomedical
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research processes in part by engaging communities in research [9].
Science Cafés serve as opportunities for researchers to have a con-
versation with community designed to increase health and science lit-
eracy, by disseminating research results in an approachable format. In
the context of community health and science communication, Science
Cafés provide an informal learning environment for the public as well as
an opportunity for researchers to hone key communication skills with
the public [10, 11].

As education, health literacy, and health status all directly impact health
disparities; it was of interest to determine how best to reach under-
served populations and what factors had the greatest influence on their
health and scientific literacy [2, 5]. Health-related disparities refer to
differences between groups of people; these differences can affect how
frequently a group gets sick, how often a disease leads to death, and
how many people get sick [12]. In Milwaukee, many health disparities
exist and vary across socio-economic and racial categories as it is one
of the most segregated cities for African Americans and Whites by
neighborhood [13]. There are many upstream factors in health dis-
parities, one of which is differential access to and understanding of
health information [14].

Previous Works

With this context in mind, Science Cafés were intentionally designed to
reach a broad spectrum of Milwaukee residents and to measure the
impact of attending a Science Café on participants’ confidence in health
and scientific literacy. Prior to this evaluation instrument there were no
published instruments on measuring perceived changes in health and
scientific literacy (PCHSL) in the general public. Data gathered from the
first Science Café health series in 2013 showed that (1) attending a
Science Café significantly improved attendees’ self-confidence levels in
health and scientific literacy concepts; (2) repeat attendees did not have
differences in their health and science self-confidence levels when
compared with first time attendees; and (3) qualitative analysis of
written comments supported the quantitative findings that attendees
had a positive experience at the Science Café and suggested tools that
would help them understand the information better, such as brief
handouts with relevant Web sites [8].

Science Cafés were held as 2 distinct series throughout the year by the
CTSI’s Community Engagement program over 4 years—Health Science
Cafés (HSC) and Genomics Science Cafés (GSC). The focus of each
series was slightly different; HSC series offered more emphasis on health-
oriented topics, whereas GSC series focused more on science-oriented
topics within a health framework. Differences in the topic and organiza-
tion between series HSC and GSC created interest to determine if there
was a variation in the PCHSL ratings by the attendees of each series.

Current Study

For this study, data collection was completed using the same instru-
ment from previous years. This afforded an opportunity to compare
PCHSL between (1) series (HSC vs. GSC) and (2) to develop a model
to show which factors (socioeconomic status (SES), education level)
best predicted these changes.

For this study, we hypothesized that:

(1) There would be a significant difference between the Series HSC
and Series GSC participants’ PCHSL because of the multiple
differences in teaching methods applied.

(2) There would be a significant difference in the PCHSL by
socio-economic status, as different levels of access to information
exist across socio-economic statuses [12, 15, 16].

(3) There would be a significant difference in the PCHSL by education
level, as higher education influences overall literacy [15].

We anticipated results from this analysis would provide a data-driven
framework for understanding both the strengths and gaps in the
Science Café program in terms of reaching the communities we are
attempting to impact.

Methods

Predictors were collected from post-Science Café evaluations and
included gender (male/female), age range (0–19 years, 20–39 years,
40–59 years, and 60+ years), highest education level achieved (reco-
ded as: high school graduate/GED or less, some college or technical
school, associate’s degree, bachelor degree, and graduate degree), SES
group (defined by zip code conversion), and the Science Café series
attended (HSC vs. GSC).

Variable Descriptions

A detailed explanation and rationale of the method comparing PCHSL
is offered in Ahmed et al.2 [8]. In evaluation methods design, the
insights from Klatt and Taylor-Powell [17] were applied to use retro-
spective preratings compared with postintervention ratings in a design
referred to as “post-then-pre.” The post-then-pre design is under-
stood to capture learners understanding of where they actually were
at pretest, on the basis of knowledge accumulated from the interven-
tion, thus being in a better position to reflect on what they did not
know at the pretest time point. Our previous study demonstrated that
preratings compared with postratings yielded equivalent results to
retrospective preratings compared with postratings for these data [8].
For clarity, we refer to the “then pre”measure as “retrospective pre.”

For the regression study, to better understand the sample and influ-
ence of SES status on outcomes, zip codes were recoded into high SES,
medium SES, and low SES groups using the Milwaukee Health Report
[13]. In this report, SES is determined on the basis of income and
education levels following a previous approach used by Vila et al. [18].

Study Sample

Data were collected from 23 Science Café event evaluations from
2013 to 2015 HSC and GSC series. All demographics from the sample
population (n= 457) are listed in Table 1.

Procedures

Research activities were approved by the Medical College of
Wisconsin Institutional Review Board. Previous Café attendees were
notified via email and flyers were distributed to advertise upcoming
Café. After the Café, all participants were asked to complete an
anonymous evaluation. The Café involved a medical professional or
researcher engaging with the public in an informal, nonacademic
environment (eg, Milwaukee Public Library located downtown). The
speaker provided 20-minute background on the evening’s topic,
notably without PowerPoint (in HSC series), followed by 30–60
minutes of open discussion among the audience and speaker. Series
GSC often had PowerPoint and involved physical 3-dimensional
models for participants to view and manipulate.

Quantitative Analysis of Predictors of Change in
Attendees’ PCHSL

Paired t tests were conducted to test for differences in retrospective
preratings to postratings on the 5 areas of health and scientific literacy

2Full data set was analyzed with methods from Ahmed et al. and original finding that
perceived changes in self-confidence in all 5 items on health and scientific literacy
improve with this intervention, p< 0.0001.

130 cambridge.org/jcts

https://doi.org/10.1017/cts.2016.24 Published online by Cambridge University Press

https://doi.org/10.1017/cts.2016.24


(full description in Ahmed et al. [8]) [17]. Next, demographic char-
acteristics of Science Café attendees were compared between the
2 series using χ2 tests for nominal and Wilcoxon rank-sum test for
ordinal outcomes. Finally, logistic regression analysis was conducted to
identify independent predictors of change in attendees’ perceived
confidence. The demographic variables measured in the evaluation
were included in the final model even though some variables were not
significant contributors (Tables 2 and 3). Potential interactions were
tested among all predictors identified for inclusion into the model.
Analyses were carried out using SAS 9.3 statistical software (SAS
Institute Inc., Cary, NC, USA).

Results
Does the Series of Science Café (HSC or GSC)
Alter Participants’ PCHSL?

The populations in Series HSC versus Series GSC were significantly
different in several demographic categories (see Table 1). The education
profile was significantly different between series, with a higher educa-
tion level in Series HSC compared with Series GSC. A significantly
higher percentage of attendees were from low and medium SES groups
in Series HSC than in Series GSC; Series GSC mainly had attendees
from the high SES group. Finally, Series HSC had a significantly higher
proportion of first time attendees than Series GSC.

Comparison of the postratings and retrospective preratings of PCHSL
between Series HSC and Series GSC were significantly different, in
Table 3 the mean postscore± SD is presented to show differences
between series and individual items. When the health and scientific
literacy scale was considered as individual items, 3 of the 5 were
significantly different (items 1–3) with a larger mean difference observed
in Series GSC than in Series HSC. Item 4was not significantly different and
item 5 was marginally significant between Series HSC and Series GSC.

What Accounts for Participants’ PCHSL?

In light of SES groups being significantly different between Series HSC and
GSC, we developed 2 possible regressionmodels (SESModel andNo SES
Model) that accounted for participants’ PCHSL rating. As SES groups
were only coded for those with zip codes in the City of Milwaukee, SES
Model contains fewer participants (n= 198), the No SES Model covers
more data points (n= 374) but has 1 less variable (SES).

In the SES Model (Table 2) significant predictors were level of educa-
tion completed and SES group. Within the education level completed
variable, there was a significant difference between (1) bachelor
degree, (2) graduate degree, and (3) some college or technical school
in comparison with high school graduate (GED or less). High school
graduates showed about 1-point increase in PCHSL as compared with
any of the 3 groups with higher levels of education. SES group was also
a significant predictor: both high and medium SES groups showed
about a 0.5-point increase in change in PCHSL rating compared with
low SES group. SES and education level were weakly correlated
(Spearman ρ= 0.25, p< 0.001). Overall, the SES Model accounted for
15% of the variability of the PCHSL. Age, sex, series, and first time
attending were not significant predictors in this model.

The No SES Model (Table 3) looked at the following independent
variables: age, schooling, sex, series, and first time attending. The sig-
nificant predictors were education level completed and the series
(HSC or GSC). Education levels completed and PCHSL ratings were
negatively correlated suggesting that the more education level one had,
the less likely they were to see an increase in their health and science
literacy ratings. Within the education level completed variable, there
was a significant difference between (1) bachelor degree, (2) graduate
degree, (3) some college or technical school, and (4) associate’s degree

in comparison with high school graduate (GED or less). There was a
1-point increase in change in PCHSL rating for high school graduates
(GED or less) compared with the first 3 groups and 0.6-point increase
in change in PCHSL compared with the 4th group, associate’s degree.
Those participants attending Series GSC showed a 0.25-point increase
in change in PCHSL levels as compared with the increase for those
attending Series HSC. The No SES Model accounted for 10% of the
variability of change in the PCHSL. Age, sex, and first time attending
were not significant predictors in this model.

Discussion

There are several factors affecting PCHSL. First, research shows indi-
viduals in low SES tend to seek less health information where individuals
in high SES tend to seek more health information which suggests infor-
mation seeking behavior and processing are closely tied with education
and poverty levels [19, 20]. Levels of education in addition to educational
attainment also factor into how literate an individual is in health and
science and how they use the information [16, 19, 20]. In low health
literacy individuals, there is difficulty in understanding and applying
information provided to them by medical professionals thus making it
more difficult to live a healthy lifestyle [21]. Building more opportunities
for citizens and scientists to interact, as such through the Science Cafés
can continue to gather what information is relevant to citizens and how
they use the information in their daily lives to improve health [22].

Our hypotheses were confirmed by the findings in the results section:

(1) In comparing the demographic variables and the PCHSL, it was
confirmed that HSC and GSC series were significantly different.

(2) In the SES Model, SES groups high and medium significantly
contributed to increasing PCHSL.

(3) In both models education level beyond high school significantly
contributed to decreasing PCHSL.

Limitations and Future Research

Although the study findings proved to be insightful for program
development, there are several limitations. First, data on participants’
SES was limited to those living in the City of Milwaukee’s zip codes and
was based on recoding data to 3 groups [13, 18]. Future evaluation
forms have been modified to collect race and ethnicity data. In the
future, we may consider developing our own SES index inclusive of
more zip codes and gather income ranges from attendees at the
Science Cafés. Our Community Engagement program has many com-
munity partners, future research would benefit from in-depth discus-
sions with those partners about how to collect this type of information
in a nonthreatening manner during Science Cafés and increase dialog
on additional avenues for gathering sensitive information which may
provide a more detailed view of different SES groups. Second, our
target population still is the underserved; however, through the
demographic analysis of both Series HSC and Series GSC we still have
not fully reached the population of interest. In the next phase of the
Science Cafés, we plan to develop a targeted communication plan to
reach more individuals in the low and medium SES groups and across
sociocultural lines. Our current strategy has been to deliver flyers to
communities as well as sending email reminders. We have encoun-
tered numerous individuals who do not have email, still relying on
postcard reminders or telephone calls. In addition to developing a
more targeted communication plan, we also may need to change the
topics of the Cafés, as leaders of community-based organizations we
work with and not the individual community members themselves
generated the current list of topics.

Series GSC does offer several insights for items to include in future
programming to have higher impact in PCHSL. The educational tools
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Table 1. Study sample demographics comparison between series Health Science Cafés (HSC) and series Genomics Science Cafés (GSC)

Variables
Total
n= 457 (%)

Series HSC
n= 248 (%)

Series GSC
n= 209 (%) p Value

Age category 0.729*
19 or below 39 years 91 (20.2) 43 (17.5) 48 (23.1)
40–59 years 145 (32) 93 (37.9) 52 (25.1)
60 years or older 217 (47.9) 109 (44.5) 108 (51.9)
Missing 4 3 1

Education 0.033*
High school graduate (GED or less) 18 (4.0) 10 (4.1) 8 (3.8)
Some college or technical school 67 (14.7) 30 (12.2) 37 (17.7)
Associate’s degree 25 (5.5) 16 (6.5) 9 (4.3)
Bachelor degree 187 (41.1) 92 (37.4) 95 (45.5)
Graduate degree 158 (34.7) 98 (39.8) 60 (28.7)
Missing 2 2 0

SES group <0.001†
Low 53 (20.7) 43 (26.5) 10 (10.6)
Medium 43 (16.8) 35 (21.6) 8 (8.5)
High 160 (62.5) 84 (51.9) 76 (80.9)
Missing 201 86 115

Sex 0.006†
Male 144 (32.7) 63 (26.9) 81 (39.3)
Female 296 (67.3) 171 (73.1) 125 (60.7)
Missing 17 14 3

First time attendee 0.010†
No 313 (71.5) 158 (66.4) 155 (77.5)
Yes 125 (28.5) 80 (33.6) 45 (22.5)
Missing 19 10 9

Overall change‡ 0.001§
Mean Δ± SD 0.7± 0.8 0.6± 0.8 0.9± 0.8
Missing 49 27 22

1. General understanding <0.001§
Mean postscore± SD‖ 5.79± 1.10 5.93± 1.07 5.62± 1.12
Missing 42 25 17
Mean Δ± SD 0.7± 0.9 0.5± 1.0 0.9± 0.9
Missing 51 28 23

2. Ability to talk about topic <0.001§
Mean postscore± SD 6± 1 6± 1 5± 1
Missing 45 28 17
Mean Δ± SD 0.9± 1.1 0.7± 1.0 1.1± 1.1
Missing 53 30 23

3. Ability to trust information 0.044§
Mean postscore± SD 5.67± 1.25 5.95± 1.08 5.34± 1.36
Missing 48 29 19
Mean Δ± SD 0.8± 1.0 0.7± 1.0 0.9± 1.0
Missing 56 31 25

4. Ability to find sources 0.073§
Mean postscore± SD 6± 1 6± 1 6± 1
Missing 45 26 19
Mean Δ± SD 0.6± 0.9 0.5± 0.9 0.7± 0.9
Missing 55 29 26

5. Ability to speak to researcher 0.050§
Mean postscore± SD 6± 1 6± 1 5± 1
Missing 46 25 21
Mean Δ± SD 0.7± 1.0 0.6± 1.0 0.8± 0.9
Missing 54 27 27

*Wilcoxon rank-sum test.
†χ2 Test.
‡Overall change is the average of all 5 items.
§t Test.
‖Mean postratings are included for comparison between items in the health and science literacy scale and series, with these ratings one can calculate the

retrospective preratings.
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used in Series GSC, such as 3-dimensional models, books, and
repetition of material, are items that could be incorporated into Series
HSC and future programming. Also, it may be beneficial for both series
to have speakers present on a regular basis, so attendees can build
rapport and the speaker has the opportunity to grow in their
communication skills. Further additions to programming for both
series would be to incorporate art or culturally, community-relevant
forms of media, and plain language presentations, and written material
for making science and health information more accessible. Series GSC

briefly used a few drawings of cell structure to help explain informa-
tion during the Cafés. Future Cafés could include an artist to illustrate
discussions of what health issues are important to the community or
have the speaker use the comic to help explain their research thus
offering a new avenue of dissemination [21, 23].

Conclusions

We have shown that the Science Café model impacts PCHSL over
time. Future determinations of which factors in each series help to
increase PCHSL and what factors of the population demographics
influence the likelihood of change will lay a foundation for other
researchers looking to impact underserved populations. We intend to
work with our community partners to further expand our locations in
low SES neighborhoods and present topics that interest all levels of
SES, as our results suggest that those individuals frommedium and high
SES groups see an increase in PCHSL. In addition, education level
beyond high school decreased PCHSL which suggests that it may be
difficult to show an improvement in literacy after a certain level of
educational attainment has been achieved. There is a notable dose
effect with Series GSC and the use of multiple methods of teaching
with focused discussion around the topic does increase PCHSL.
Overall, dissemination of research findings to the public in a way that is
beneficial to their health and well-being is of benefit to the entire
community and researchers as well.
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