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Abstract
Background—Immigrant and refugee populations arrive to the US healthier than the general
population, but the longer they reside, the more they approximate the cardiovascular risk profiles
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of the country. Among women, these declines are partly mediated by less physical activity and
lower dietary quality upon immigration. Given the complex forces that influence these behaviors,
a community-based participatory research (CBPR) approach is appropriate. Therefore, a
socioculturally responsive physical activity and nutrition program was created with and for
immigrant and refugee women in Rochester, MN through a CBPR approach.

Methods—Focus groups informed program content and revealed principles for designing the
sessions. A 6-week program with two 90 minute classes per week was conducted among 45
women (Hispanic, Somali, Cambodian). Average attendance was 22.5 women per class; 34
women completed evaluation.

Results—Evaluation revealed high acceptability (average overall score of 4.85 out of 5 on the
Physical Activity Class Satisfaction Questionnaire). Following the intervention, participants were
more likely to exercise regularly (p=<0.001). They reported higher health-related quality of life
(p=<0.001) and self-efficacy for diet (p=0.36) and exercise (p=0.10). Likewise, there were trends
for weight loss (87 kg vs. 83.4 kg; p=0.65), decreased waist circumference (99.6 cm vs. 95.5 cm;
p=0.35), and lower blood pressure (125/80 mm/Hg vs. 122/76 mm/Hg; p=0.27).

Conclusions—A CBPR approach to design and implement a socioculturally responsive fitness
program was highly acceptable to immigrant and refugee women and demonstrated promising
outcomes. Further testing of physical activity and nutrition interventions that arise organically
from target communities are needed.

Introduction
Immigrants and their descendants are expected to account for most of the US population
growth in coming decades (Passel & Cohn, 2008). Across many measures, immigrant and
refugee populations arrive to the US healthier than the general population (Singh &
Siahpush, 2001). However, the longer immigrant groups reside in North America, the more
they approximate the cardiovascular risk profiles of the general population, including rising
rates of obesity (Goel, McCarthy, Phillips, & Wee, 2004; Kaplan, Huguet, Newsom, &
McFarland, 2004), hyperlipidemia (Koya & Egede, 2007), hypertension (Steffen, Smith,
Larson, & Butler, 2006), diabetes (Creatore et al., 2010), and cardiovascular disease (Lear,
Humphries, Hage-Moussa, Chockalingam, & Mancini, 2009; Lutsey et al., 2008). In general
populations, low levels of physical activity and poor dietary behaviors are associated with
each of the above variables (Andersen et al., 2006; Haskell et al., 2007; Lichtenstein et al.,
2006), and addressing physical activity and nutrition are two specific objectives and
components of two of the four overarching goals of Healthy People 2020 (Fielding &
Kumanyika, 2009; “Healthy People 2020: Framework,”). Among immigrant and refugee
populations to high income nations, physical activity levels and dietary behaviors are less
healthy than the non-immigrant majority populations (Centers for Disease Control and
Prevention, 2005; Crespo, Smit, Andersen, Carter-Pokras, & Ainsworth, 2000; Gadd,
Sundquist, Johansson, & Wändell, 2005; Sternfeld, Ainsworth, & Quesenberry, 1999);
interventions aimed at increasing physical activity and nutrition within 10 years of arrival
may be particularly fruitful (Goel et al., 2004).

Despite calls for interventions addressing physical activity and nutrition among immigrant
and refugee populations (Kandula, Kersey, & Lurie, 2004; Singh, Kogan, & Yu, 2009), few
have been reported. A recent systematic review of interventions targeting prevention of
obesity or chronic medical diseases among immigrants and refugees to high income nations
revealed only 13 studies, of which 6 targeted increases in physical activity or improved
nutrition (Renzaho, Mellor, Boulton, & Swinburn, 2010). While these studies were small
and validity was generally low, they suggest that interventions tailored to immigrant and
refugee groups may be more successful than applying general interventions.
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Barriers to physical activity and nutrition are especially acute among immigrant women. In
general, minority women in the US are less physically active than whites (Lee, 2005).
Furthermore, immigrant women engage in less physical activity than their male counterparts
(Marquez & McAuley, 2006a). Disproportionate household, childcare, and work demands
may drive a lack of opportunity for immigrant women to engage in health
promotion(Vertinsky, 1998), while lack of experience with exercise and social support may
raise insurmountable barriers (Eyler et al., 1999; Eyler et al., 1997; Marquez & McAuley,
2006b). Previous research exploring barriers to exercise among immigrant women has
suggested that enabling exercise through arranging the activities in a socio-culturally
appropriate way may be effective, and that collaborating with the women to design these
activities may be important (Sodergren, Hylander, Tornkvist, Sundquist, & Sundquist,
2008).

One difficulty in designing interventions to promote physical activity and nutrition is that
the reasons for sub-optimal behaviors are multiple, complex, and poorly understood among
immigrant and refugee populations (Dunn & Dyck, 2000; Malmusi, Borrell, & Benach,
2010). 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 all phases of the research and programming
process (Horowitz, Robinson, & Seifer, 2009; Israel, Schulz, Parker, & Becker, 1998;
Shalowitz et al., 2009). This is an approach to research that is particularly well suited to
intervention work that addresses the interplay between health behaviors and the social
determinants of health such that it empowers communities, promotes understanding of
culturally pertinent issues, and organically targets the multi-faceted barriers to health
(Krieger et al., 2002; Minkler, 2005; Wallerstein & Duran, 2006; Wells & Jones, 2009).
Furthermore, existing literature suggests that CBPR is an effective means of approaching
health topics among immigrant and refugee populations (Cristancho, Garces, Peters, &
Mueller, 2008; Gregg et al.; Johnson, Ali, & Shipp, 2009; Lam et al., 2003; Lauderdale,
Kuohung, Chang, & Chin, 2003; Martinez & Carter-Pokras, 2006; Wieland et al., 2010;
Wieland et al., 2011a). While there have been calls to design and test participatory
approaches to fitness among immigrant women (Guerin, Diiriye, Corrigan, & Guerin, 2003;
Sodergren et al., 2008), we are aware of no reports of such interventions in the literature.
Therefore, we built on past successes of an established CBPR partnership to systematically
develop and evaluate a socioculturally appropriate physical activity and nutrition
intervention with and for immigrant and refugee women in Rochester, MN through a CBPR
approach.

Methods
The Partnership

In 2004, a community-academic partnership evolved organically between Mayo Clinic and
the Hawthorne Education Center (HEC), an adult education center that serves approximately
2500 immigrant and refugee community members per year. Between 2005 and 2007, this
partnership matured by formalizing operating norms and meeting schedules, adapted CBPR
principles, conducted community health assessments, and added many dedicated partners to
form Rochester Healthy Community Partnership(RHCP). The mission of RHCP is to
promote health and well-being among the Rochester community through CBPR, education,
and civic engagement to achieve health equity (www.rochesterhealthy.org). Since 2007,
RHCP has become productive and experienced at deploying data-driven programming and
outcomes assessment among immigrant and refugee populations (Wieland et al., 2010;
Wieland, et al., 2011a; Wieland et al., 2011b). Community and academic partners have
conducted every phase of research and programming together. Participating community-
based organizations in the fitness pilot include Hawthorne Education Center, the
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Multicultural Learning Center (Somali population), Cambodian Church of the Nazarene,
Vision Church, and the Alliance of Chicanos, Hispanics, and Latin Americans, and Vision
Church. These organizations collectively decided to address the issues of physical fitness
and nutrition in the context of chronic disease prevention. The decision was made by RHCP
to proceed with the development of a women’s fitness program that would then be evaluated
over a two month period.

Development of a socioculturally appropriate fitness program
After approval by the Institutional Review Board, RHCP community members recruited 29
women to participate in a half-day fitness retreat to inform a socioculturally appropriate
fitness program. During the retreat, fitness specialists demonstrated a menu of seven
different exercise modalities and styles. Likewise, a licensed clinical nutritionist
demonstrated several themes and teaching styles about eating a healthy diet.

At the conclusion of these demonstrations, two focus groups were held with a total of 29
participants to elicit feedback on the best ways to deliver exercise programming and
nutrition education. Further questions probed for cultural factors that may enhance or hinder
an optimal experience for participants. Finally, questions regarding optimal logistics (e.g.,
location, times, etc) were asked.

The sessions were facilitated by trained community focus groups moderators. Sessions were
digitally recorded and transcribed. Coding and thematic analysis was conducted with the aid
of NVIVO-8 qualitative analysis software. Results of the focus groups were used by the
fitness and nutrition specialists to create a community-informed fitness program.

Fitness program
RHCP community members recruited women in their communities to participate in the
fitness pilot through face to face interactions. The fitness program consisted of two classes
per week (Tuesday nights and Saturday mornings). Each class was 90 minutes long: 60
minutes of exercise and 30 minutes of nutrition education. The exercise component was
based around aerobic exercise through dance and strength exercises through resistance band
training. The nutrition component made use of multiple physical props and lay interpreters.
The Rochester Area Family YMCA provided facilities for the classes. Child care was
provided for young children. For older children of participants, a RHCP community member
(M.G.) organized soccer matches during the class time. Taxi vouchers were provided for
community members without transportation. Light snacks and water were provided during
the classes.

Evaluation
Evaluation of the pilot classes were conducted through multiple variables. Attendance was
charted at each class. Satisfaction with the classes was assessed through seven items from
the previously validated Physical Activity Class Satisfaction Questionnaire (PACSQ)
(Cunningham, 2007). This was conducted at the conclusion of the program via face to face
interviews with the assistance of professional interpreters as applicable.

Health-related quality of life (HRQOL), self-efficacy, and exercise behaviors were assessed
before and after the program via face to face interviews with the assistance of professional
interpreters. HRQOL (physical and emotional) was assessed with Medical Outcomes Study
Short Form-8 (SF-8)(JE Ware, 2001). Self-efficacy was assessed through two questions via
a 3-point Likert scale: 1) Do you feel that you can be physically active in your life?; 2) Do
you feel that you can eat a healthy diet?. Exercise behaviors were assessed by a series of
questions that quantified amount of time spent exercising and the intensity of that exercise,
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if applicable. Interview items were vetted with community members from each
representative community prior to implementation.

Biometric data assessed before and after the intervention included weight, body mass index
(BMI), waist circumference, and blood pressure. Weight in kilograms was measured with a
single scale. Height in centimeters was measured with a single stadiometer. BMI is
calculated as weight (kg)/height squared (m2). Waist circumference was measured by
locating the narrowest part of the torso, located between the participant's ribs and the iliac
crest. Seated blood pressure measurements (systolic and diastolic) on the right arm were
assessed twice, with the average value used in analysis.

Statistical Analysis
Comparison of variables before and after the intervention was conducted through paired t-
tests or Fisher’s exact test as appropriate.

Dissemination
Results of the pilot were disseminated among community partners at a special RHCP
meeting dedicated to celebrating the fitness pilot. Results were discussed, and brainstorming
sessions were conducted regarding implications of the findings. Finally, next steps were
discussed regarding CBPR and fitness in these communities.

Results
Focus groups results: fitness program mechanics

Exercise—Focus groups participants endorsed a dance format as the most appealing
among the menu of options they observed. One Hispanic participant said, “What I liked the
most about the session of exercise is perhaps the dancing part. I think the music is very
motivating and I believe all the people got engaged because of the music and also because,
you know we were representing different cultures.” A Somali participant stated, “The part I
like in the exercise is the dancing, the music, the exercise very good for us. We came from
Africa, we just walk and that is exercise. Here in America, you stay and just go to the car
come back and, it’s not healthy for us. So exercise is healthy for your heart, for your body.”
Likewise, a Cambodian participant said, “When I was in exercise, I liked the music… now it
hurts my knees when I climb up. But for now when I’m dancing it feels good. I love
everything.”

Focus groups participants added to the observed demonstration with the following
recommendations: 1) Start slow and build up intensity over time; 2) Use music and beats
from different cultures at different sessions; 3) Ensure that the exercise space is dedicated
wholly to the group of women without men nearby (Figure 1).

Nutrition—Focus groups participants were enthusiastic about including a nutrition
component to the fitness classes. They had the following recommendations: 1) Make use of
food props and visual models. This is particularly important in the context of English
language barriers. 2) Use visual models to demonstrate appropriate portion sizes; 3)
Emphasize healthy food choices for the family, not just the individual. Many women
expressed the fact that they prepare most meals and that they want these meals to be as
healthy as possible for their children. 4) Don’t try to change culturally entrenched foods.
Instead, make suggestions for modifications of traditional foods that may add to their
nutritional value (Figure 1).
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Participant demographics
A total of 45 participants were recruited by community partners to participate in the pilot.
All of these women completed pre-class questionnaires and had biometric data recorded.
These included 14 from the Somali immigrant community, 10 from the Cambodian
immigrant community, 18 from the Hispanic immigrant community, and 3 from the non-
immigrant African American community. The average age was 40 (range: 22–68).

Attendance and follow-up
Average attendance at each class was 22.5 (25 on Tuesday evenings and 22 on Saturday
mornings). Three women who enrolled did not attend any of the classes, and a total of 32
women completed evaluation after completion of the program (questionnaire and biometric
data). Please see Table 1 for demographic data.

Acceptability/Satisfaction
Acceptability of the classes was rated as very high (mean 4.85 out of 5). This was true for
each of the measured domains: opportunity to learn new things (4.97); overall instruction
(4.84); the chance to meet people and interact (4.84); enjoyment from the classes (4.97);
improvement of health due to the classes (4.81); feeling re-energized by the classes (4.78);
and perceived stress reduction (4.75) (Table 2).

Quality of Life and self-efficacy
Regarding self-efficacy, 26 of 34 women felt confident that they could be physically active
in their lives prior to the intervention, compared with 31 after the classes (p=0.104).
Likewise, 23 women felt confident that they could eat a healthy diet prior to the
intervention, compared with 27 after the classes (p=0.365) (Table 3). Quality of life
measures improved significantly following the intervention (SF-8 overall score 50.16 vs.
53.86; p=<0.0001).

Exercise Behavior Change
Excluding fitness class time, participants were far more likely to report regular physical
activity after completing the classes. Prior to the intervention, 10 out of 34 women reported
regular exercise compared with 28 women after completion of classes (p=<0.001) (Table 3).

Biometric Data
Participants lost an average of 3.62 kg during the study period (86.98 kg vs. 83.36 kg;
p=0.675) and waist circumference was reduced an average of 4.1 cm (99.63 cm vs. 95.53
cm; p=0.355). This corresponded to an average change of BMI from 34.6 to 33.1 (p=0.33).

Mean systolic blood pressure dropped 3 mmHg (125 vs. 123; p=0.267) and diastolic blood
pressure dropped 4 mmHg (90 vs. 86; p=0.267) (Table 3).

Discussion
This study describes a CBPR approach to design and implementation of a socioculturally
responsive fitness program for immigrant and refugee women. The six week pilot was
highly acceptable to participants while demonstrating significant improvement in healthy
behaviors and quality of life, with non-statistically significant trends towards improvement
in all remaining measured variables (weight, BMI, waist circumference, blood pressure, self
efficacy). Positive outcomes mirror that of a single published intervention in immigrant and
refugee women which demonstrated improved cardiovascular fitness among refugee women
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in Sweden following a socioculturally tailored health-care based exercise class
intervention(Sundquist, Hagstromer, Johansson, & Sundquist, 2010).

A participatory approach may be especially appropriate in the design of fitness programs
with immigrant and refugee women. These women often arrive to the US without a
framework for maintenance of fitness. In their native countries, environment, normative
behavior, and necessity often promoted physical activity and healthy diet. Upon
resettlement, societal forces culminate in more sedentary lifestyles coupled with higher
calorie consumption (Gilbert & Khokhar, 2008; Oza-Frank & Cunningham, 2010).
Immigrants and refugees often lack adaptive counterbalances to these societal norms, e.g.,
regular cardiovascular exercise. Furthermore, there are innumerable barriers to taking these
first steps to establishing healthy lifestyles in a new country (Sodergren et al., 2008). A
participatory approach to designing and implementing healthy activity and nutrition
programs may optimally address these barriers. Furthermore, this approach empowers
women to initiate these first steps towards a healthy lifestyle in a new country.

While this study was conducted among a group of women from heterogenous cultural
backgrounds, they share common experiences as immigrant women from low
socioeconomic position with limited English language literacy. These similarities may have
contributed to the favorable attitudes expressed towards participation in the program with
diverse classmates and socializing together. Indeed, previous studies suggest that social
interaction in the context of physical activity or observation of peers exercising are powerful
predictors of self-reported healthy activity among immigrant women (Evenson, Sarmiento,
Tawney, Macon, & Ammerman, 2003; Wilbur, Chandler, Dancy, & Lee, 2003) (Liou &
Contento, 2001; Vrazel, Saunders, & Wilcox, 2008) (Albright et al., 2005; Chen et al., 1998;
Nader et al., 1989).

There were several lessons learned through this pilot. First, the importance of readily
available and trustworthy childcare was tantamount for these women. In fact, several women
commented that they often lacked motivation to attend a particular session, but their children
persuaded them to go so that they could participate in activities. The soccer matches for
children of participants organized by one of the community leaders (M.G) became extremely
popular. The evolution of this intra-family pressure to attend sessions was recognized late in
the process; measurement of this pressure and elucidation of successful components of this
family dynamic are worthy of future study. Second, phone calls were made to participants
reminding them of each class. Feedback from women who stated that they could not attend a
particular session provided valuable insight into barriers to participation; this was a missed
opportunity to systematically record, document, and analyze this information. Third, while
the heterogenous participant demographics were seen as positive for the exercise portion of
the class, the linguistic diversity was problematic for the nutrition education component.
This put too much pressure on the lay interpreters and proved frustrating for participants
with higher English language literacy. Future programming should separate the nutrition
component by linguistic group. Finally, barriers to participation shifted through the session
and varied by ethnic group. A flexible approach to meeting these needs should be
incorporated into future programming.

This study has limitations. The lack of control group in this pilot study limits the ability to
draw conclusions about the causal effect of the intervention on measured parameters.
Furthermore, the study was underpowered to detect clinically significant differences in
biometric data. Another limitation is that the SF-8 has not been validated to assess HRQOL
among Somali or Cambodian populations. We attempted to minimize this limitations with
cognitive briefings described above. Nevertheless, SF-8 scores should not be interpreted in
comparison to the population-based means; but rather, they should be interpreted according
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to patterns of change among the participants following the intervention. A final limitation is
that results may not be generalizable to all immigrant groups.

Conclusions
A community-based participatory research approach to design and implementation of a
socioculturally responsive fitness program was highly acceptable to immigrant and refugee
women while demonstrating improvement in healthy behaviors and quality of life. Further
testing of physical activity and nutrition interventions that arise organically from the target
communities are needed among the broader immigrant and refugee populations.
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Figure 1.
Development, implementation, and evaluation of a physical activity and nutrition program
with immigrant and refugee women
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Figure 2.
Content recommendations for exercise and nutrition classes among immigrant and refugee
women
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Table 1

Demographics of Women in the Study Sample

Ethnicity Number Age (years) Average (range)

Hispanic 14 40.8 (27–49)

Somali 10 34 (22–43)

Cambodian 6 51.5 (37–62)

African American 2 33.5 (33–34)

Overall 32 39 (22–62)
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Table 2

Acceptability of a socioculturally appropriate fitness program among immigrant and refugee womena

Domain Reported satisfaction (out of 5) b

The opportunity to learn new things. 4.97 ± 0.18

The quality of the overall instruction. 4.84 ± 0.45

The chance I had to meet people and interact. 4.84 ± 0.52

How much fun I had in the class. 4.97 ± 0.18

The improvement of my health due to the class. 4.81 ± 0.47

The way the class makes me feel re-energized. 4.78 ± 0.49

The way the class helped me to lower stress. 4.75 ± 0.51

Overall 4.85 ± 0.42

a
Adapted from the Physical Activity Class Satisfaction Questionnaire (PACSQ)

b
Mean ± standard deviation
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Table 3

Evaluation of a socioculturally appropriate fitness program among immigrant and refugee women (N=32)

Pre-intervention Post-intervention P-Valued

Exercise regularlya 10 28 <0.001

Exercise self-efficacyb 26 31 0.10

Diet self-efficacyb 23 27 0.36

Quality of Lifec 50.2 ± 7.6 53.9 ± 5.2 <0.001

Weight (kg) 87.0 ± 27.8 83.4 ± 34.3 0.65

Body mass index 34.6 ± 12.7 33.1 ± 9.4 0.33

Blood Pressure (mm/Hg) 125/80 ± 15/11 122/76 ± 15/11 0.27

Waist circumference (cm) 99.6 ± 16.8 95.5 ± 14.5 0.35

a
Number of women, excluding intervention-related exercise classes.

b
Perceived confidence to exercise or eat healthy (# of women confident)

c
Average SF-8 quality of life scores (population-based mean score = 50)

d
P-value = paired t-test or Fisher’s exact test as appropriate.
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