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Abstract

Purpose: To examine the feasibility and acceptability of a social network weight loss intervention delivered by lay health
promoters (HPs) to immigrant populations.

Design: Single-arm, non-randomized, pilot study of a social network weight loss intervention developed by a community-based
participatory research partnership and delivered by HPs.

Setting: Community-based setting in Southeastern Minnesota, United States.

Sample: Somali and Hispanic immigrants to the United States: 4 social networks of adults (2 Hispanic and 2 Somali) with 39
network participants.

Intervention: Twelve-week behavioral weight loss intervention delivered by HPs (4 weeks in-person and then 8 weeks virtual).

Measures: Feasibility was assessed by recruitment and retention rates. Acceptability was assessed by surveys and focus groups
with HPs and participants. Behavioral measures included servings of fruits and vegetables, drinking soda, and physical activity.
Physiologic measures included weight, blood pressure, glucose, cholesterol, and triglycerides.

Analysis: Paired t-tests of pre- to post-intervention changes at the end of 12 weeks of treatment.

Results: Recruitment was feasible and post-intervention was 100%. Participants highly rated the intervention on satisfaction,
motivation, and confidence to eat a healthy diet, be physically active, and lose weight. Participants were motivated by group
social support and cohesion of their social networks. On average, participants lost weight (91.6 ± 15.9 to 89.7 ± 16.6 kg, P <
.0001), lowered their systolic blood pressure (133.9±16.9 to 127.2 ± 15.8 mm Hg; P < .001), lowered their diastolic blood
pressure (81 ± 9.5 to 75.8 ± 9.6 mmHg; P < .0001), had more servings of vegetables per day (1.9 ± 1.2 to 2.6 ± 1.4; P < .001), and
increased their physical activity (2690 ± 3231 to 6595 ± 7322 MET-minutes per week; P = .02).

Conclusion: This pilot study of 2 immigrant communities who participated in a peer-led weight loss social network in-
tervention delivered during the COVID-19 pandemic demonstrated high feasibility and acceptability. Participants lost weight,
improved their health status, and improved their health behaviors.
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Introduction

Immigrants often arrive to the United States (US) at a healthier
weight compared to the general US population, but these
healthy weight advantages disappear over time, and rates of
obesity, with associated complications, rise.1-7 Obesity is
precipitated, in part, by systematic factors that promote the
adoption of unhealthy behaviors after immigration, namely, a
sedentary lifestyle and consumption of calorie dense foods.8-11

Evidence-based health promotion programs are effective at
changing dietary and health behaviors in general populations,12

but despite calls for interventions to address obesity and
obesity-related behaviors among immigrant populations,13-15

few treatment studies have been reported. Results of existing
studies suggest that interventions culturally tailored to immi-
grant groups may be more successful than applying standard
(not culturally targeted) interventions.16,17

One difficulty in designing interventions to promote weight
loss and healthy behaviors is that the reasons for weight gain
among immigrant groups are multiple and complex, including
individual, interpersonal, social, community, and policy-
related factors.18,19 Community-based participatory research
(CBPR) is a means to collaboratively investigate health
topics.20-22 Rochester Healthy Community Partnership (RHCP)
is a 16-year CBPR partnership in Minnesota that develops
evidence-based health promotion interventions with immigrant
groups. In the “Healthy Immigrant Families” (HIF) project,
RHCP partners co-created an intensive face-to-face family-
focused intervention of 12 modules delivered to Somali and
Hispanic participants by bilingual interventionists.23 At 12
months, there were significant improvements in the primary
outcome of dietary quality compared with wait list controls,24

suggesting this tailored intervention could meet the unique
needs of immigrant communities. However, the intensity of the
intervention (home-based with multiple family members and
professional HPs) limits its dissemination potential, and the
intervention did not explicitly target healthy weight loss nor
specifically recruit overweight or obese participants.

RHCP then conducted a social network analysis among
1301 adults, both Hispanic (n = 610) and Somali (n = 691), and
found that obesity clustered by social networks.25,26 Past re-
search demonstrated that a range of social network character-
istics are associated with obesity-related behaviors27 and
outcomes.28 Furthermore, Social network interventions, which
involve purposeful utilization of existing social networks in the
natural environment,29 have been shown to positively affect
behavior change in a variety of settings and health outcomes.30

Social network interventions have not been tested in immigrant
groups, but they may be especially promising in these pop-
ulations, where networks are more homogenous (i.e., higher
homophily) than non-immigrant networks.31,32

The objective of this study was to pilot test a social
network-informed, CBPR-derived, health promotion program
for feasibility outcomes in adults with overweight (BMI 25 to
<30) or obesity (BMI ≥ 30) from Hispanic and Somali

immigrant communities. To achieve this objective, RHCP used a
social ecological theoretical framework to re-design the HIF
intervention to account for the dynamic interplay between
personal, social, and environmental factors of health behaviors.
The materials were tailored for overweight and obese adults
from Hispanic and Somali immigrant communities to be de-
livered by lay HPs within their social networks. We expected
that the social network intervention would be a feasible and
acceptable approach for health promotion in these immigrant
communities. We explored if the intervention was associated
with a reduction in bodymass index (BMI) and other biomarkers
associated with obesity and promoted the adoption of a healthy
lifestyle. The adaptation of the intervention occurred during the
onset of the coronavirus-2019 (COVID-19) pandemic.

Methods

Using a pre-post study design, four social networks of adults (2
Hispanic and 2 Somali) with 39 network participants were
enrolled to receive the in-person intervention (which was
modified with the onset of COVID-19). This study was ap-
proved by the Mayo Clinic Institutional Review Board (IRB#
19-011574) and participants provided written informed consent.

Lay HPs were selected from network opinion leaders
identified in the network analysis or by community partners
within the Hispanic and Somali communities. These indi-
viduals were approached by RHCP members who explained
the study and HP role.

Training of Lay HPs

Our study team recently described the training procedures for
interventionists.33 For this project, the training was stream-
lined to account for delivery in networks, thereby enhancing
intervention scalability. In the HIF intervention, we learned
that while startup training is important, ongoing training and
supervision is crucial. The HPs and the intervention oversight
clinicians met every 2 weeks for 1 hour to review the content
for the next 2 sessions and to answer questions related to the
ongoing groups (initially in-person, and then by telephone
during the COVID-19 pandemic).

Intervention

The intervention consisted of community-based mentoring
and education delivered by trained Hispanic and Somali HPs
to their social networks over a period of 3 months. HPs
provided support and monitored progress on goals toward
improved diet, physical activity level, and weight loss via six
evidence-based strategies: Tracking, Goal Setting, Mindful-
ness, Social Support, Problem-Solving Skills, and Motiva-
tional Strategies.34 Participants were informed that one of the
goals was for a weight loss of 3%. Additional goals included
reduction of portion sizes of calorie dense foods, a shift of
relative dietary content to increase fruit and vegetable

Wieland et al. 459



consumption, and 150 minutes per week of moderate to
vigorous physical activity.

Each of the twelve sessions was to target a particular
behavior for weight loss (Figure 1). All sessions included goal
setting, review of food and/or activity tracking, and positive
reflections. Specific strategies for weight loss, including
regular weigh-ins, completion of food and physical activity
records, reducing portion sizes, planning meals, use of My-
Plate for dietary proportions, removing problem foods from
the home, increasing physical activity level, and reducing
sedentary behavior were incorporated into the intervention.

Intervention Adaptation During the
COVID-19 Pandemic

The intervention began in February 2020, and in mid-March,
the weekly face-to-face group visits were canceled in response

to COVID-19 physical distancing guidelines (4 sessions
completed). The study team, including HPs and RHCP
community and academic partners, met to discuss options for
the study. Participants all endorsed enthusiasm for continuing
the intervention, but it was felt that participants were not
prepared to transition the education sessions to virtual formats
(communities had not yet coalesced around shared video
communication platforms in the early days of the pandemic).
Instead, each social network came together on a closed social
media platform to continue at least weekly check-ins and more
frequent communication, where HPs and network members
promoted tracking, goal setting, social support, problem-
solving, and motivational strategies. In this way, the group
session strategies (but not content) were sustained (Table 1).
All network members participated in these sessions during
weeks 4–12, with average attendance of 80%–100% at each
meeting. The HPs from each group also met virtually every 2

Figure 1. Intervention outline and session topics.
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weeks with study staff to provide support and answer
questions.

Measures

Baseline and 3-month measures were conducted in-person
according to institutional pandemic guidelines for study
visits.

Demographic Measures

Study participants reported age, gender, ethnicity, country of
birth, language spoken at home, annual household income,
and education level.

Feasibility, Acceptability, and Adaptation Measures

Feasibility was assessed via recruitment (goal of 4 social
networks; 2 Hispanic and 2 Somali) and retention rates at 3-
month follow-up. Acceptability constructs were explored with
survey items derived from the health communication as-
sessment tool produced by the National Cancer Institute.35

This survey also included questions about the perceived
impact of the intervention on motivation and confidence.

After completing the intervention, focus group were
conducted with all HPs and a subset of participants to explore
overall experience with the program, facilitators of success
during the COVID-19 pandemic, and opportunities for im-
provement and future expansion of the program. Four focus
groups were conducted: HPs (n = 4); Somali women (n = 6);
Somali men (n = 6), and Hispanic mixed gender (n = 7). Focus
groups with HPs were conducted in English while Somali and
Hispanic groups were conducted in Somali and Spanish, re-
spectively, by bilingual RHCP members with qualitative
moderation training.36 All interviews were recorded, trans-
lated by the moderator (if applicable), and transcribed for
analysis.

Biometric Measures and Health Behaviors

Weightwas measured to the nearest .1 kg using a portable scale
(Seca 880 Digital Floor Scale). Participants were asked to
remove shoes prior to measurements. Seated blood pressure
(systolic and diastolic) measurements were made on the right
arm using an automated blood pressure device after sitting
quietly for five minutes.37 Blood pressure was measured three
times and the average of the second and third readings were
used in analyses. Waist circumference was measured to the
nearest .1 cm at the narrowest part of the torso between the ribs
and the iliac crest. Fasting glucose and cholesterol were
collected as whole blood samples by a single finger prick. The
portable Whole Blood Lipid Screen Cholestech LDX Ana-
lyzer was used to analyze specimens, which combines en-
zymatic methodology and solid-phase technology measured
by reflectance photometry to measure total cholesterol, tri-
glycerides, and glucose in whole blood. A dietary screener of
seven items adapted from the Food Behavior Checklist, which
has been used successfully among diverse low-income pop-
ulations,38 was used to assess servings of fruits and vegetables
per day as well as the extent to which participants consume
fruits/vegetables as snacks and regular soda (4-point Likert
scales). MET-minutes per week for energy expended from
carrying out physical activity was assessed using the Inter-
national Physical Activity Questionnaire.39

Data Analysis

Categorical variables were reported with counts and per-
centages. Means and standard deviations were reported to
describe continuous variables. Changes in continuous

Table 1. Participant Ratings of the Intervention (N = 38).

Percent

General reaction to the whole program
Really like it 94.7
Think it was just OK 5.3
Did not like it 0

Would you recommend the program to family or friends
who are overweight?

Yes, definitely 100
Somewhat 0
No 0

Did participating in the program make you want to do
anything different to be healthy?

Yes 94
No 5.3

Motivated to exercise
Yes 92.1
No 7.9

Motivated to eat a healthy diet
Yes 94.7
No 5.3

Motivated to lose weight
Yes 84.2
No 15.8

After completing the program, do you feel confident about
eating a healthy diet?

Yes, much more confident 91.7
Somewhat more confident 8.3
No, not at all confident 0

After completing the program, do you feel confident about
being physically active?

Yes, much more confident 91.9
Somewhat more confident 5.4
No, not at all confident 2.7

After completing the program, do you feel confident about
losing weight?

Yes, much more confident 83.3
Somewhat more confident 16.7
No, not at all confident 2.7
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endpoints were tested with two-sided, paired t-tests using the
difference of the post-measurement minus the pre-
measurement values. Because the distributions of the tri-
glyceride and MET-minute values were skewed, they were log
transformed for analysis. All tests were done with 5% type I
error rates. All analyses were done using SAS version 9.4.
(SAS and all other SAS Institute Inc product or service names
are registered trademarks or trademarks of SAS Institute Inc,
Cary, NC, USA).

Qualitative data from the focus groups were analyzed using
template analysis.40-42 Using this approach, a template of
themes from a small section of the data and targeted themes
were developed and then applied to the larger dataset. Data
from HPs were used as a template to inform the rest of the
analysis from participant transcripts.

Results

There were 39 study participants: median age was 48 years,
60.5% were female, 93% were born outside the US, 59%
self-identified as Hispanic, and 41% self-identified as So-
mali. Most participants reported annual household income
<$30,000 (51.3%) and education level of high school or
lower (60.6%).

Feasibility

Recruitment targets were achieved: 4 social networks (2
Hispanic and 2 Somali; total N = 39). The retention rate in the
program at 12 weeks was 100%, with all 39 participants
completing 12-week measures (one participant abstained from
the post-intervention acceptability survey).

Acceptability

In the post-intervention survey, participants reported very high
acceptability and 95% said participating in the program made
them want to do new things to be healthy. Participants also
reported that the program caused them to feel much more
confident about healthy behaviors and weight loss (Table 1).

Results from focus group analysis were clustered into two
main categories (Table 2): program successes and facilitators
and challenges and opportunities for improvement.

Physiologic and Health Behaviors’
Outcomes

Comparing pre- and post-intervention health measures, there
were improvements in weight, blood pressure, total choles-
terol, triglycerides, servings of fruits and vegetables per day,
use of fruits and vegetables as snacks, drinking regular soda,
and physical activity. There were no changes in glucose, waist
circumference, or drinking other sugar-sweetened beverages
(fruit drinks, punch, or sports drinks) (Table 3).

Discussion

In this community-based participatory pilot study among
members of two immigrant communities, a social network
weight loss intervention delivered by lay HPs was feasible and
acceptable. Study participants highly rated the intervention,
and all participants completed the program despite the shift
from in-person to remote meetings due to the onset of COVID-
19, and overall, participants lost weight and made positive diet
and physical activity changes. The findings of this pilot project
suggest that a weight loss intervention designed by a team of
experts partnered with community stakeholders can be suc-
cessfully delivered by lay community members to members of
their social networks.

Survey results from this study indicated that motivation and
confidence to eat a healthier diet and be physically active were
positively impacted by the intervention. Qualitative results
suggested that this motivation and confidence were facilitated
by social network effects and peer mentorship. Participants
felt supported by their HP and peers in culturally concordant
groups to achieve their health goals. This trust and support
also facilitated group accountability, which in turn facilitated
individual motivation. Peer mentoring has been shown in past
research to be effective in promotion of healthy eating and
physical activity among groups with low socioeconomic
position.43,44

It is striking that all participants completed the program
despite the shift in format from in-person to virtual due to the
COVID-19 pandemic. Importantly, new educational content
was not delivered after week 4, further supporting the im-
portance of social network factors as a primary mechanism for
behavior change in this intervention. Therefore, the ways of
reaching and supporting participants may be more important
than how much health information is provided. Simulation
models from a previous study suggested that traditional weight
loss interventions frequently fail because they lack consid-
eration of the participant’s social networks, and that network-
driven interventions may be highly effective.45 Therefore,
interventions using social networks in immigrant communities
to interface with evidence-based programs for positive be-
havior change represent a promising public health approach.
The 100% end of study retention also speaks to a strength of
CBPR for health promotion among immigrant groups.

Study participants lost 2% of their body weight on average.
The goal of this intervention was to guide and support par-
ticipants to achieving a 3% weight loss. Initially, this project
was designed to be an in-person intervention and it may be that
the shift to a remote intervention and cessation of delivery of
new content past week 4 due to COVID-19 precautions had a
negative impact on weight loss outcomes. However, it is
notable that despite this unexpected shift in treatment delivery
method, 36% of participants lost at least 3% of their body
weight. Additionally, COVID-19 has been associated with
weight gain in the United States.46,47 This partnered with
observed significant reductions in blood pressure, cholesterol,
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and triglycerides suggests that 2% weight loss during this time
was clinically meaningful.

Successful weight loss and improvements in other bio-
metric measures were supported by healthy changes to diet
and physical activity during this intervention. At baseline,
study participants reported consuming an average of 3.6
servings of fruits and vegetables per day. Fruit and vegetable
intake increased to 5.5 servings daily, approaching the dietary
recommendation of six servings of fruits and vegetables per
day. Physical activity also increased more than two-fold on
average. Therefore, healthy changes in diet and physical
activity during this pilot were both statistically significant and
clinically meaningful.

This study had several limitations. The study was not
randomized and lacked a control group; therefore, a causative
statement cannot be made. Additionally, practice-based
conclusions cannot be drawn based on the biometric data
presented. Third, health behaviors were based on self-report,
which are not as accurate as objectives measures. Because
individual groups operated both formally through weekly
sessions and informally through their social network ties, an
accurate assessment of intervention dose could not be assigned
to each participant or group. Finally, the intervention switched
from face-to-face to virtual and educational modules were
truncated after week 4 due to the pandemic, so the intervention
was not delivered as intended. Future studies should use
randomization and direct measures of health behaviors should
be included.

Conclusion

During the COVID-19 pandemic, in this preliminary study, lay
health promoters from two immigrant communities were able to
shift from an in-person 12-session behavioral social network
weight loss intervention to a remote intervention. Participants
remained active in the program, they found it highly acceptable
and motivating, and they achieved clinically meaningful
changes in weight loss, blood pressure, cholesterol, healthy
changes in nutrition, and increased weekly physical activity.
Future researchwith larger sample sizes will be integral to better
understand and expand these initial findings.

SoWhat? Implications for Health Promotion
Practitioners and Researchers

•What is already known on this topic: Immigrants to the
United States frequently gain weight and can experience
the onset of obesity-related health conditions, but uti-
lization of evidence-based health promotion programs is
low.

• What does this article add: In this pilot project, the
training of lay health promoters from immigrant com-
munities in the delivery of a weight loss program to
members of their social networks demonstrated strong
feasibility and acceptability, and resulted in weight loss,
lower blood pressure, lower cholesterol, and improve-
ments in nutrition and physical activity levels.

Table 3. Biometric and Health Behavior Measures Before and After the Intervention (N = 39).

Baselinee Week 12e P valueg

Weight, kg 91.6 (15.9) 89.7 (16.6) <.0001
Servings of fruit per day 1.7 (1.0) 2.9 (2.1) .013
Servings of vegetables per day 1.9 (1.2) 2.6 (1.4) .009
Fruits and vegetables as snacksa 2.4 (.9) 3.0 (.8) .001
Regular soda drinksb 1.6 (.7) 1.3 (.4) .003
Fruit drinks, punch, or sports drinksc 1.7 (.8) 1.5 (.6) .10
Total MET-minutes per weekd 2689.5 (3230.8) 6595.1 (7371.6) .02
Log-transformed total METS-minutes per week 6.5, 7.3, 8.0f 7.9, 8.2, 9.0f .0005
Systolic blood pressure, mm Hg 133.9 (16.9) 127.2 (15.8) .001
Diastolic blood pressure, mm Hg 81.0 (9.5) 75.8 (9.6) <.0001
Waist circumference, cm 102.3 (13.7) 100.6 (12.3) .14
Glucose, mg/dL 90.4 (18.4) 91.9 (11.1) .73
Total cholesterol, mg/dL 205.1 (49.4) 190.8 (50.1) .02
Triglycerides, mg/dL 83, 151, 252f 69, 93, 196f .001
Log-transformed triglycerides 4.4, 5.0, 5.5f 4.2, 4.5, 5.3f <.0001

a 4-point Likert scale of frequency in response to, “Do you eat fruits and vegetables as snacks?”
b 4-point Likert scale of frequency in response to, “Do you drink regular soda?”
c 4-point Likert scale of frequency in response to, “Do you drink fruit drinks, punch, or sport drinks?”
d Energy expended from carrying out physical activity as measured by the International Physical Activity Questionnaire.
e All values are reported as means and standard deviations unless otherwise specified.
f Reported as 25th percentile, median, and 75th percentile.
g p-values are based on two-sided, paired t-tests.
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• What are the implications for health promotion
practice or research: This study suggests that inter-
ventions using social networks in immigrant commu-
nities to interface with evidence-based resources for
positive behavior change represent a promising public
health approach.

Acknowledgments

The authors thank the RHCP partners who contributed to the or-
ganization, implementation, and dissemination of this work, and to
the health promoters – Rosario Guerrero, Hindi Elmi, Eleazar Flores,
and Mohamud Nur.

Authors’ Contribution

M. Wieland participated in study design, interpretation of data,
drafting of the article and approved the submitted article. J Njeru
participated in study design, interpretation of data, drafting of the
article and approved the submitted article. G. Asiedu participated in
study design, data analysis, interpretation of data, drafting of the
article and approved the submitted article. K. Zeratsky participated in
interpretation of data, drafting of the article and approved the sub-
mitted article. M. Clark participated in study design, interpretation of
data, drafting of the article and approved the submitted article. R.
Goetze participated in study design, interpretation of data, drafting of
the article and approved the submitted article. C. Patten participated
in study design, interpretation of data, drafting of the article and
approved the submitted article. S. Kelpin participated in study design,
interpretation of data, drafting of the article and approved the sub-
mitted article. P. Novotny participated in data analysis, interpretation
of data, drafting of the article and approved the submitted article. K.
Lantz participated in interpretation of data, drafting of the article and
approved the submitted article. Y. Ahmed participated in study de-
sign, interpretation of data, drafting of the article and approved the
submitted article. L. Molina participated in study design, interpre-
tation of data, drafting of the article and approved the submitted
article. G. Porraz Capetillo participated in study design, interpretation
of data, drafting of the article and approved the submitted article. A.
Osman participated in study design, interpretation of data, drafting of
the article and approved the submitted article. M. Goodson partic-
ipated in study design, interpretation of data, drafting of the article
and approved the submitted article. I Sia participated in study design,
interpretation of data, drafting of the article and approved the sub-
mitted article.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
publication was supported by NIH Grant No. R01 HL 111407 from
the National Heart, Lung, and Blood Institute and by CTSA Grant

No. UL1 TR000135 from the National Center for Advancing
Translational Science (NCATS), and by the Mayo Clinic Office of
Health Disparities Research. Its contents are solely the responsibility
of the authors and do not necessarily represent the official views of
the NIH. The funding bodies had no role in study design; in the
collection, analysis, and interpretation of data; writing of the man-
uscript; and in the decision to submit the manuscript for publication.

ORCID iDs

Mark L. Wieland  https://orcid.org/0000-0001-6166-3949

Ethical Approval

All study procedures were approved by the Mayo Clinic Institutional
Review Board, IRB# 19-011 574

References

1. Goel MS, McCarthy EP, Phillips RS, Wee CC. Obesity among
US immigrant subgroups by duration of residence. J Am Med
Assoc. 2004;292:2860-2867.

2. Kaplan MS, Huguet N, Newsom JT, McFarland BH. The as-
sociation between length of residence and obesity among
Hispanic immigrants. Am J Prev Med. 2004;27:323-326.

3. Koya DL, Egede LE. Association between length of residence
and cardiovascular disease risk factors among an ethnically
diverse group of United States immigrants. J Gen Intern Med.
2007;22:841-846.

4. Steffen PR, Smith TB, Larson M, Butler L. Acculturation to
Western society as a risk factor for high blood pressure: A meta-
analytic review. Psychosom Med. 2006;68:386-397.

5. Creatore MI, Moineddin R, Booth G, et al. Age- and sex-related
prevalence of diabetes mellitus among immigrants to Ontario,
Canada. CMAJ 2010;182:781-789.

6. Lear SA, Humphries KH, Hage-Moussa S, Chockalingam A,
Mancini GB. Immigration presents a potential increased risk for
atherosclerosis. Atherosclerosis. 2009;205:584-589.

7. Lutsey PL, Diez Roux AV, Jacobs DR Jr., et al. Associations of
acculturation and socioeconomic status with subclinical car-
diovascular disease in the multi-ethnic study of atherosclerosis.
Am J Public Health. 2008;98:1963-1970.

8. Centers for Disease Control and Prevention. Prevalence of fruit
and vegetable consumption and physicial activity by race/
ethnicity-United States. MMWR (Morb Mortal Wkly Rep).
2005;56:301-304.

9. Crespo CJ, Smit E, Andersen RE, Carter-Pokras O, Ainsworth
BE. Race/ethnicity, social class and their relation to physical
inactivity during leisure time: Results from the Third National
Health and Nutrition Examination Survey, 1988-1994. Am J
Prev Med. 2000;18:46-53.

10. Sternfeld B, Ainsworth BE, Quesenberry CP. Physical activity
patterns in a diverse population of women. Prev Med. 1999;28:
313-323.

11. GaddM, Sundquist J, Johansson S-E,Wändell P. Do immigrants
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