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Abstract
Tuberculosis (TB) disproportionately affects immigrants and refugees to the United States. Upon
arrival to the US, many of these individuals attend adult education centers, but little is known
about how to deliver TB health information at these venues. Therefore, a participatory approach
was used to design and evaluate a tuberculosis education video in this setting. Focus groups data
were used to inform the content of the video that was produced and delivered by adult learners and
their teachers. The video was evaluated by learners for acceptability through 3 items with a 3-
point Likert scale. Knowledge (4 items) and self-efficacy (2 items) about TB were evaluated
before and after viewing the video. A total of 159 learners (94%) rated the video as highly
acceptable. Knowledge about TB improved after viewing the video (56% correct vs. 82% correct;
p=<0.001), as did TB-related self-efficacy (77% vs. 90%; p=<0.001). Adult education centers that
serve large immigrant and refugee populations may be excellent venues for health education, and a
video may be an effective tool to educate these populations. Furthermore, a participatory approach
in designing health education materials may enhance the efficacy of these tools.

The incidence of tuberculosis (TB) infection in the United States has declined over the past
decade, but a disparity has emerged whereby infection rates among foreign-born individuals
are on the rise. Over half of active TB cases in the U.S. occur in foreign-born individuals
("Trends in tuberculosis--United States, 2007", 2008), and the majority of these cases are
due to reactivation of latent tuberculosis infection (LTBI) (Cain et al., 2007; Geng et al.,
2002). The Centers for Disease Control and Prevention (CDC) recommends testing and
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treating LTBI among foreign-born individuals from countries with a high incidence of TB
who have lived in the U.S. for five years or less (Z. Taylor, Nolan, & Blumberg, 2005). In
spite of this recommendation, LTBI screening of foreign-born individuals is not commonly
practiced (Institute of Medicine, 2000). Challenges include low health seeking behaviors for
screening for latent infection and active disease, as well as suboptimal treatment compliance
(Z. Taylor et al., 2005).

Community-based participatory research (CBPR) is a means to collaboratively investigate
health topics within a community, whereby community members and academics partner in
an equitable relationship through every phase of the research process, from derivation of the
research questions through interpretation and dissemination of data (Horowitz, Robinson, &
Seifer, 2009; Israel, Schulz, Parker, & Becker, 1998; Shalowitz et al., 2009). CBPR has been
particularly successful in identifying and acting to reduce health disparities, as it empowers
communities and promotes understanding of culturally pertinent issues (Wallerstein &
Duran, 2006; Wells & Jones, 2009). Furthermore, the CDC recommends forging these types
of partnerships to eliminate TB in the US (Centers for Disease Control and Prevention,
2007).

English as a Second Language (ESL) programs seem a logical setting for creating and
disseminating culturally-appropriate information about TB among new immigrants and
refugees to the US. Indeed, school-based programs have proven to be highly effective
locations for TB control among children (Barry et al., 1990; Brassard, Steensma, Cadieux, &
Lands, 2006; Chang, Wheeler, & Farrell, 2002; Mohle-Boetani et al., 1995; Pong et al.,
1998; Sipan et al., 2003), including one ESL program for school age students (Denison &
Pierce, 1996). Furthermore, while we are aware of no published reports of TB programming
at adult education centers, adult ESL programs have been successful venues for educational
programming around health topics such as hepatitis B (V. M. Taylor et al., 2009), cancer
screening and prevention (Bennett, Kripalani, Weiss, & Coyne, 2003), and cardiovascular
health(Elder et al., 2000).

Since content at adult education centers is typically delivered to heterogenous groups of
recent immigrants and refugees, it is important to create educational tools that target these
diverse populations. Health education is an important product of many CBPR projects, and
video production guided by CBPR can be a powerful mechanism for engaging community
and strengthening partnerships while broadening the appeal to a community audience
(Chavez et al., 2004). CBPR-derived videography in this context refers to a participatory
approach to every phase of video production for health promotion, which is distinct from a
common use of images in CBPR through techniques like “photovoice” (Wang and Burris,
1997) for data gathering and advocacy. To inform the content of such education tools, a
CBPR process was conducted to identify perceptions about TB among immigrants and
refugees at an adult education center. One resultant educational intervention was the
participatory creation of a TB education video.

Methods
Setting

As a constituent of the Rochester Public Schools Independent School District 535,
Hawthorne Education Center (HEC) provides education with an emphasis on literacy to
Rochester adults. HEC has evolved into a community center, providing instruction for
cultural adjustment, citizenship, and even driver’s license training.

The Hawthorne community includes approximately 2,500 learners, 60 staff members, and
250 volunteers each year. Adult learners come predominantly from Sub-Saharan Africa
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(38%), Latin America (21%), Southeast Asia (17%), and Southeast Minnesota (20%); they
speak 70 different languages at home. An estimated 85% live at or below the federal poverty
level. Less than half (40%) have completed high school; 12% have never before attended
school.

A significant proportion of Hawthorne learners have some of the highest risk characteristics
for TB and LTBI in this country, including recent emigration from regions of the world
where TB is endemic. The HEC community has experienced several cases of active TB
among its students in recent years. Furthermore, 18% of 261 learners and staff who
participated in a 2009 pilot TB screening project were found to have LTBI (Wieland et al.,
2011). This disparity contributed to a desire among HEC learners and staff to address the
problem in this community of recent immigrants and refugees.

Partnership
In 2005, HEC manager (JAN) approached Mayo Clinic faculty who volunteered at HEC to
work together to address the problem of TB among its learners. Both community and
academic partners agreed to adopt a CBPR approach to broadly address health concerns at
HEC, and to focus the initial effort on TB. An early partnership consisting of HEC learners,
HEC staff, Mayo Clinic faculty, and representatives from the local public health department
was established to explore CBPR and its potential application to TB at HEC. Operating
norms were established (e.g., democratic decision making processes, preparation for
meetings, communication plans, etc), and CBPR principles were adopted from existing
materials (Israel, Schulz, Parker, & Becker, 1998) during monthly meetings, and a health
needs survey was performed. This partnership has grown to include five additional
community based organizations, two additional academic centers, and many volunteers to
form the Rochester Healthy Community Partnership (RHCP) with a mission of promoting
health and well-being among the Rochester population through CBPR, education, and civic
engagement to achieve health equity (www.rochesterhealthy.org). While RHCP was
conducting several health projects, community research capacity and external funding was
built around the TB project with the goal of applying the CBPR infrastructure to future
health topics. The HEC program manager (J.N.) was a co-principal investigator on this
federal grant which included funding of the TB video production. For the purpose of the TB
project, “community” was defined as HEC learners and staff. Project partners engaged HEC
learners and staff to form a TB working group to ensure community involvement in every
aspect of the project design and analysis.

TB Focus Groups
In 2008–2009, ten focus groups with 84 participants were conducted at HEC among adult
learners and staff through a CBPR approach to elucidate perceptions of TB in this
population. Comprehensive methods and results of these focus groups are reported
elsewhere (Wieland et al., 2011). There were four recommended education points that
emerged from the focus groups analysis: 1) Raise awareness that TB is in the US; 2) Re-
enforce modes of transmission; 3) Educate about the difference between latent and active
TB; 4) Reassure that TB is curable. These points were used as a framework for the TB video
content and evaluation.

Creation of the TB Video
The TB focus groups data were shared and implications explored with over 900 HEC
learners and staff during the week of World TB Day in March 2009. One expectation from
students and staff was that results be used to inform an education intervention at the school.
The RHCP TB working group recommended a video media for the purposes of consistent
messaging and sustainability. Four key concepts to most effectively address TB at HEC
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emerged from the focus groups. These concepts were used by a group of five HEC adult
education specialists to inform the writing of a video script. These teachers have been
immersed in the HEC community for many years and have significant experience writing
content for low literacy learners. The script was then formally reviewed by five HEC adult
learners across different cultures. Significant revisions were made by students for cultural
acceptability. Finally, the script was reviewed by academic partners for content accuracy.

This combined group of HEC learners and staff then produced the video. The production
was captured with a hand-held video camcorder. The video filmed five narratives by HEC
students or staff who had personal experiences with TB. Each narrative reflected one of the
key concepts identified in the focus groups and was punctuated by filming of HEC
healthcare volunteer professionals summarizing each message.

The narrative themes that comprised the video were as follows: 1) TB is in the US: 3 HEC
learners and 2 HEC staff briefly described personal experiences with TB while in the US; 2)
Modes of transmission: an HEC leaner engaged in dialogue with an HEC volunteer
physician regarding TB transmission; 3) TB testing: an HEC volunteer nurse performed a
TB test on an HEC staff with associated dialogue; 4) Differences between latent and active
TB: an HEC learner engaged in dialogue with an HEC volunteer physician regarding the
difference and implications for testing and treatment; 5) Reassure that TB is curable: an
HEC learner engaged in dialogue with an HEC volunteer physician regarding principles of
treatment for latent and active TB.

The unedited video was then piloted among a subset of HEC learners and staff with resultant
changes in content and format. Initial editing was performed by HEC staff with Final Cut
Pro® software. Further editing was performed by HEC staff based on feedback from
additional staff and learners. Final editing was performed by Mayo Clinic Media Support
Services. The final seven minute video was shown in all HEC classrooms during the week
of World TB Day in March 2010.

Evaluation
Evaluation of the TB education video was completed by a convenience subset of HEC
learners and staff who were shown the video in classrooms. Pre-video survey items elicited
demographic information, knowledge about TB, and self-efficacy pertaining to TB. These
items were adapted form existing materials and modified by the RHCP TB working group
comprised of academics and HEC learners and staff. Post-video survey items elicited
perceived acceptability of the video as well as re-assessment of knowledge and self-efficacy.
All items were based on focus groups results and were written by the RHCP TB working
group comprised of academics and HEC learners and staff.

Acceptability—Concepts from the Ottawa Health Decisions Centre’s users manual for
acceptability were used to discern HEC learner’s perceptions of the clarity, helpfulness, and
importance of the TB video (O'Connor, 2008). These three Items were each constructed
across a 3-point scale.

Video acceptability among HEC faculty was gauged through two questions: 1) How helpful
do you feel the TB video was for your students? (1=not helpful, 2=somewhat unhelpful,
3=neither helpful nor unhelpful, 4=somewhat helpful, 5=very helpful); and, 2) Would you
recommend showing this video to future classes? (1=no, 2=maybe, 3=yes).

Knowledge—The instrument to assess knowledge tested the four concepts informed by the
focus groups results. There was one item per domain, each with three response options (true,
false, I don’t know).
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Self-Efficacy—Self-efficacy is an important predictor of positive health seeking behavior
(Bandura, 1977), and was assessed through two survey items: 1) Do you know who to ask
for help about TB (Yes/No)?; 2) Do you know how to get tested for TB (Yes/No)?

Statistical Analysis
Results are reported using standard descriptive statistics. Comparison of knowledge and
self-efficacy before and after the educational intervention are reported as paired t-tests.
Comparisons of all domains by demographic were conducted through t-test or one-way
ANOVA, as appropriate. Community partners from the RHCP TB working group informed
the interpretation of results.

Results
A total of 169 HEC learners and 14 staff who had not participated in video production
participated in evaluation of the video. Demographic characteristics of the learners are
shown in table 1.

Acceptability
Among the HEC learners, 159 (94%) rated the TB video as highly acceptable, while 10 (6%)
reported low or undecided acceptability scores across the three domains. Most (97%)
reported that the video helped them learn about TB, 96% said that the video was easy to
understand, and 89% recommended that all students should see the video (Table 2).

A total of 14 HEC teachers assessed the video for acceptability. Most felt that the video was
very helpful for their students (average response = 4.71 out of 5) and that they would
recommend it to future classes (average response = 2.93 out of 3).

Knowledge
Knowledge of TB improved from an overall average of 56% correct prior to the video to
82% correct after watching the video (p<0.001). There was demonstration of significant
accrual of knowledge from watching the video across all four knowledge domains (Table 3).

Self-Efficacy
Self-efficacy regarding TB improved from 77% to 90% after watching the video (p<0.001).
Knowledge of who to ask about TB increased from 66% to 88% (p<0.001), while
knowledge of how to get tested for TB increased from 71% to 91% (p=0.001) (Table 3).

Discussion
To our knowledge, this is the first reported evaluation of a health education tool to address
TB at an adult education center. Adult education centers frequently serve populations at high
risk for TB, and may be outstanding venues for health education and promotion.
Furthermore, this study lends preliminary evidence that a short TB video may be a useful
component of a broader TB prevention and control program at adult education centers that
serve large immigrant and refugee populations.

Our study found that an educational video improved knowledge and perceived self-efficacy
about TB and that it was highly acceptable to learners and staff. Indeed, videos have been
previously reported as highly effective media to address immigrant and refugee groups in a
culturally appropriate format (Burke et al., 2004; Clabots & Dolphin, 1992; Destephano,
Flynn, & Brost; Mahloch et al., 1999; Poureslami, Rootman, & Balka, 2007; Wang et al.,
2008). The effectiveness of this media among these populations may stem from the
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narratives that run through a video, making them potentially more effective than traditional
didactics or reading materials (Panford, Nyaney, Amoah, & Aidoo, 2001; Wang et al.,
2008).

Like many adult education centers in the US, Hawthorne Education Center is very diverse.
This social, cultural, linguistic and economic diversity challenges the notion of “target
audience” in videography for health promotion. Our experience is that these challenges are
attenuated by two tools: the unique delivery setting at an adult education center and a
participatory process of development, production and dissemination. Lessons learned from
our CBPR-directed video production at an adult education center are summarized in
Appendix A.

The adult education center setting where ESL classes are a curricular mainstay offers several
advantages. First, English language proficiency is a goal for every student; therefore, an
English-language video to address TB is appropriate despite the primary language
heterogeneity. Second, video content in the classroom are used by teachers and students as
topical opportunities for English-language conversation, thereby reinforcing concepts
depicted in the video. Finally, despite student diversity, the adult education center setting
creates a target audience with a certain commonality of life experience; namely, recent
immigrants and refugees to the US with relatively low health literacy. For the purposes of
TB prevention, this is the target population for the public health goal of shrinking the pool of
latent tuberculosis infection in the US (Z. Taylor, Nolan, & Blumberg, 2005).

The acceptability of our video was likely enhanced by the participatory production process,
whereby learners and staff led the entire endeavor. The participatory approach was
beneficial across several domains. First, the four key concepts about TB that directly
informed the video content were derived from a participatory assessment of TB perceptions
among the adult education center learners (Wieland et al., 2011). Second, the fact that adult
education specialists trained in low-literacy messaging collaborated with their students to
write the video script helped overcome barriers to health literacy and English-language
literacy. Finally, the delivery of video content by HEC students enhanced the face validity of
the message while ensuring an appropriate literacy level. These messages were delivered by
compelling individuals through a narrative approach. In total, these participatory processes
helped deliver a tailored health message that would not be available from an “off the shelf”
TB video. A similarly powerful experience was noted by the authors of a single study of the
participatory creation of a TB education video in Gambia (Martin et al., 2005). Potential
benefits and limitations to CBPR-directed video production are summarized in Appendix B.

This study has limitations. While we describe lessons learned from a participatory approach
to video production, we did not compare acceptability or educational outcomes between a
video produced in this manner versus a traditional TB education video. Further, the study is
limited by a lack of control group, though the timing of post-testing precludes the possibility
of significant additional influences on TB attitudes and knowledge beyond those delivered
by the intervention. Additionally, the study is limited by a lack of long-term follow-up on
maintenance of knowledge and self-efficacy. Finally, health seeking behaviors as they relate
to TB were not evaluated in this study.

Conclusions
Adult education centers that serve large immigrant and refugee populations may be excellent
venues for TB education, and a video may be an effective tool for health education in these
populations. Furthermore, a participatory approach in designing health education materials
may enhance the efficacy of these tools.
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Appendix A: Steps in CBPR-directed video production at an adult
education center

1. Ensure video production is a priority for learners and staff representing the adult
education center and that it occurs in the context of an established CBPR
partnership.

2. Elicit target population perceptions of the health topic to inform local emphasis of
content.

3. Learners, staff, and academics together create outline for video script informed by
key concepts from learner perceptions and content expertise for health issue.

4. Working group of learners and staff together write video script.

5. Script edited by learners, staff, and academics.

6. Video production by working group of learners and staff who are comfortable with
digital media.

7. Pilot testing of video with learners and staff not involved in production.

8. Editing of video by working group of learners and staff with commercially
available software.

9. Final editing for presentation by professional videographers, if feasible.

10. Timely dissemination dictated by logistics and priorities of education center.

Appendix B. Potential benefits and challenges of CBPR-directed video
production

Benefits Challenges

Promotes local relevance of health
message.

Time-consuming, iterative process.

Strengthens cultural relevance of
message.

Product may not be as “polished” as professionally produced.

Maximizes fit of education with health
literacy levels.

Technical expertise may be lacking among community partners.

Improves dissemination to the target
audience.

Funding: personnel and technical costs should be carefully considered.

Strengthens CBPR partnership and
community capacity.

Privacy: importance of going beyond informed consent to ensure trust among
video participants.

Dissemination may be limited compared with other media. Discuss
dissemination plan early in process.
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Table 2

Acceptability of a tuberculosis (TB) Education Video at an Adult Education Center

Survey Item Yes (%) No (%) Don’t Know (%)

The TB video helped me learn about TB 97.0% 1.2% 1.2%

The TB video was easy to understand 95.9% 2.9% 0.60%

All students should see this video 88.8% 4.1% 5.9%

Overall 93.9% 2.8% 2.6%
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Table 3

Comparison of tuberculosis (TB) Knowledge and Self-Efficacy before and after viewing an Education Video

Survey Items Pre-Video % Correct Post-Video % Correct p-valuea

Knowledge (overall) 56.1% 82.3% <0.001

 Is TB in the United States? 59.2% 88.8% <0.001

 Is TB caused by germs? 69.8% 96.5% <0.001

 Do people with TB always feel sick? 29.6% 50.9% <0.001

 Can TB be treated with medicines? 65.7% 92.9% <0.001

Self-Efficacy (overall) 72.8% 89.7% <0.001

 Do you know who to ask for help about TB? 66.3% 88.2% <0.001

 Do you know how to get tested for TB? 79.3% 91.1% 0.001

a
p-value represents paired t-test
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