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Abstract The aim of this review was to systematically
assess the effectiveness of obesity prevention and control
interventions in US immigrant populations across the life
course, from preschool-age to adults. A systematic review
of relevant studies was undertaken and eligible articles
included. The initial search identified 684 potentially rel-
evant articles, of which only 20 articles met the selection
criteria, representing 20 unique studies. They were divid-
ed into interventions that targeted adults (n=7), interven-
tions that targeted children (n=5) and pilot studies (n=8).
The majority of interventions targeted Latinos, predomi-
nately Mexican-origin populations. Among the interven-
tions targeting adults, five had an effect on obesity related
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outcomes. However, they tended to use less rigorous
study designs. Among the interventions that targeted chil-
dren, three had a positive effect on obesity-related out-
comes. Three of the eight pilot studies had an effect on
obesity-related outcomes. There is a paucity of data on
effective interventions but a great need to address obesity
prevention to help inform health policies and programs to
reduce migration-related obesity inequalities.
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Introduction

Obesity has nearly tripled over the past three decades in the
United States (US) [1]. Although obesity impacts all
groups, disparities among racial/ethnic groups still exist
[1]. Obesity rates among adult non-Hispanic blacks
(49.5 %), Mexican Americans (40.4 %), and all other His-
panics (39.1 %) [1] are disproportionately higher compared
to non-Hispanic whites (34.3 %) [1]. This pattern is also
observed among children and adolescents, with 21.2 % of
Hispanic children and adolescents being obese compared to
14.0 % among their non-Hispanic white counterparts [2].
These obesity disparities highlight the need to examine
appropriate and effective interventions for diverse
populations.

A particularly salient issue among US immigrants is that
the risk of becoming overweight or obese increases with
greater years living in the US [3—5]. Regardless of country
of origin, upon arrival, immigrant adults have a lower preva-
lence of overweight and obesity than their U.S.-born counter-
parts. This relative advantage dissipates over time [6], and risk
for overweight and obesity increases [3—5, 7-9]. The available
evidence suggests an overall positive association between
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body weight variables and the degree of acculturation (cultur-
al, psychological, and behavioral changes that occur when two
or more cultures come into continuous first-hand contact with
each other [10]) in both children and adults. In general, these
findings suggest that obesity rates are significantly higher
among more assimilated immigrants than those who maintain
attitudes and behaviors associated with their country of origin
[6, 8, 11, 12]. Contributing to changes in weight over time is
the increased length of exposure to the US environment,
which has been shown to lead to adverse dietary patterns
and changes in physical activity [3, 13-20]. These dietary
changes are often a function of consuming less traditional
foods and consuming more fat, sugar and calories, although
this may differ by immigrant group.

With respect to physical activity, longer residence in the US
appears to be associated with increased physical activity,
although type of physical activity such as occupational and
transportation has not been studied [4, 7, 21, 22]. In addition,
past research is based on self-reported physical activity, fur-
ther limiting conclusions that can be drawn. Although expo-
sure to the US environment has been documented as a poten-
tial contributor to weight gain among immigrants, the global
landscape is changing. Several developing countries are un-
dergoing epidemiologic and nutrition transitions, and some
immigrants may no longer be arriving healthy to the US. For
example, Mexico is now the leading country of adult obesity
[23, 24].

Given the growth of the US immigrant population
over the past 40 years [25] and obesity disparities
among immigrant populations in general [26, 27], it is
critical to identify effective intervention strategies that
prevent or control weight gain. To date, published sys-
tematic reviews have examined: (1) obesity treatment
interventions for Latino adults in the US [28]; (2) over-
weight and obesity prevention interventions for Latino
children [29]; and (3) school-based overweight and obe-
sity prevention interventions for immigrant and non-
immigrant student populations [30-34]. Missing from
the literature is a systematic review of obesity preven-
tion and control interventions for immigrant populations,
in particular, one that includes preschool age children.
As such, the aim of this review was to systematically
assess the effectiveness of obesity prevention and con-
trol interventions in US immigrant populations across
the life course.

Methods

A comprehensive search of the following databases was con-
ducted in October 2013: PubMed; CINAHL with Full Text;
and PsycINFO. Additional studies from reference lists of

eligible articles and relevant systematic reviews were also
identified. The search covered the period from 1995 to 2013.

The following search terms were used by inserting them
simultaneously into the databases using MeSH terms and sub-
headings: intervention, randomized controlled trial, commu-
nity based intervention, cluster randomized, quasi experimen-
tal, immigrant, migrant, foreign born, Hispanic, Latino, obe-
sity, diet, and physical activity. Terms used within parenthesis
(intervention, randomized controlled trial, community based)
search terms were divided with ‘or’, while the term groups
were connected with ‘and’. We included the search terms
“Hispanic” and “Latino” given that research involving this
population does not always use the term “immigrant” to
describe the sample, and when doing the search without these
terms several known articles were not identified. To maximize
inclusion of all immigrant groups, we ran the search using
terms to describe other immigrant groups (“Asians”, “Middle-
Eastern”, “African” and “Indian”), however, no additional
articles were found.

The following criteria were used for study inclusion: 1) the
intervention targeted an immigrant population in the US, 2)
the intervention objective was the prevention or control of
obesity, 3) the study examined measured (versus self-
reported) outcomes related to obesity, 4) the findings were
published in a peer-reviewed journal, and 5) the article was
written in English.

Following completion of the searches, references were
imported into an Endnote library and duplicates identified
and removed. The screening process occurred in three steps.
In step one, one reviewer screened all initial articles by title
(n=684) and excluded those that were not interventions or
unrelated to this review’s objectives. In step 2, two reviewers
(AT & NM) screened the abstracts of the remaining 305
articles and further excluded articles based on study design
(cross-sectional, baseline descriptions), no outcomes reported,
a focus on the treatment of obesity and associated chronic
conditions, and involving other US-based target populations.
In addition, school-based interventions were excluded given
recent publications in this area [30-32, 34]. In the last step, the
full-text versions of the remaining 41 articles were retrieved
and screened for inclusion (Fig. 1). Further exclusions at this
stage included obesity treatment studies and those that de-
scribed methodology and included baseline characteristics
only.

Twenty articles met our inclusion criteria, representing 20
unique studies, of which eight were pilot studies. Given the
limited research that has been conducted in this area, pilot
studies were included despite a potential lack of statistical
power to detect an intervention effect. However, they were
summarized separately. The included articles were indepen-
dently reviewed by two co-authors (AT & NM). Then articles
were randomly assigned to the rest of the research team (AR,
GA, AG) to verify the accuracy of extracted data and to
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Fig. 1 Process of study selection

Potentially relevant publications identified from initial search:

N=684
Title read: Focus of publication met No
selection criteria. Publications discarded:
n=305 n=379
Yes/Unclear

Abstract read: Focus of publication met | No
selection criteria.

Publications discarded:
n=338

n=41

Yes/Unclear

Full text of publication met further No
selection criteria.

Publications discarded:
n=21

=20

Yes

Publications retained for inclusion in review:

N=20

Adults
n=7

Children or families Pilot
n=5 n=8

adjudicate any disagreements. Interventions were divided into
those that targeted adults only (n=10, including three pilot
studies) versus those that targeted children (n=10 including
five pilot studies). Two authors (AT & NM) utilized the
Quality Assessment Tool for Quantitative Studies as a guide
to assess the quality of the studies reviewed [35]. Although the
authors did not score the articles, they utilized the topic areas
of the tool to guide the description of the selected articles:
selection bias, study design, confounders, blinding, data col-
lection methods, withdrawals and dropouts, intervention in-
tegrity, and analysis. Details on the cultural adaptation of the
intervention strategies and the use of acculturation measures
were also noted.

@ Springer

Definition of Outcomes

Interventions had to have measured obesity-related outcomes:
BMI, BMIz-score, prevalence of overweight and obesity,
percent body fat, waist circumference (WC), and skinfold
thickness.

Results

Twelve studies (seven among adults and five among children)
met our inclusion criteria, along with eight pilot studies (three
among adults and five among children).
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Interventions Targeting Adults
Study and Sample Characteristics

Interventions targeting adults were published on or after 2000
(Table 1). Only two of the seven interventions were random-
ized controlled trials (Novotny et al. [36] and Cullen et al.
[37]). Four used a pretest-posttest design without a control
group [38—41], and one was quasi-experimental with a control
group [42]. Follow-up periods were relatively short and most
commonly ranged from 4 to 12 months, with the longest
follow-up period at 24 months. All but one of the interven-
tions was conducted with Latinos, predominantly Mexi-
can origin immigrants. Two interventions either targeted
females only or reported findings for females only [38, 40]
and in five interventions, at least 50 % of the sample was
female [36, 37, 39, 41, 42].

Summary of Interventions

Six of the seven interventions targeting adults were conducted
in community settings, Schwartz et al. [39] included an addi-
tional home visit component and Novotny et al.’s study [36]
was conducted in a work environment (hotels) (Table 2).
Interventions ranged in length from 2 to 12 months. Ayala
et al. [38] and Schwartz et al. [39] implemented interventions
delivered by trained promotores, Elder et al. [42] and Cullen
et al. [37] had interventions delivered by staff from existing
community programs (ESL and EFNEP) and the remaining
were conducted by trained bi-lingual staff [36, 41] with the
exception of the report by Harralson et al. [40] which did not
specify who delivered the intervention. The majority of the
interventions targeted both diet and physical activity using
educational and other health promotion strategies. Two of
the studies had a concurrent focus on improving children‘s
health behaviors and therefore included additional compo-
nents related to family health [37, 41].

Intervention Effects

Five of the seven interventions had an effect on obesity-related
outcomes [37—41]. Those that found an effect tended to be
non-experimental and quasi-experimental interventions.
Among the two randomized controlled trials, only Cullen
et al. [37] found a significant decrease in BMI at immediate
post intervention (2 months), although this was not maintained
at the 4-month follow-up. In this study, 100 Expanded Food
and Nutrition Programs (EFNEP) (n=1107) were randomized
to receive a modified curriculum to promote healthy home
food environments and parenting skills related to obesity
prevention over 6 weekly sessions to children’s parents; the
control condition received traditional Texas EFNEP classes
(Table 2). Intervention fidelity was >80 % and was assessed

by observation of 46 intervention sessions. Although much of
the focus of the intervention was geared toward improving the
family’s eating, only the parents participating in the interven-
tion were assessed for anthropometrics and household infor-
mation. This intervention was designed within an already
existing program, thus maximizing the potential for sustain-
ability. However, there was a high attrition rate (45 % at
4 months). The other randomized controlled trial involved a
multi-center cluster randomized controlled trial that included
30 hotels located in Oahu, HI [36]. Nearly half of the em-
ployees were Filipino (42 %), while the remaining identified
as other Asian (32 %), Pacific Islander (13 %), White (9 %),
and African-American (1 %). Intervention hotel employees
received a group-based intervention designed to raise aware-
ness of their weight, health habits and health relevant features
of the work environment. However, no significant changes
were seen in BMI at the 24-month follow-up. No information
was provided on intervention fidelity.

Of the five studies using a less rigorous study design, three
reported significant improvements in BMI [39-41], one re-
ported significant improvements in WC at 12 months [38],
and another showed improvements in intermediate outcomes
such as high-density lipoprotein cholesterol (HDL-C), total
cholesterol (TC), and blood pressure (BP) at 3 months, but no
improvements in primary obesity-related outcomes [42]. The
quasi-experimental studies demonstrating improvements in
obesity-related outcomes were community-based and en-
gaged the community of interest to some degree [40, 41],
although some used more participatory approaches than others
[38, 39]. For example, Schwartz et al. [39] worked with the
Idaho Partnership for Hispanic Health to design and conduct a
3-month intervention (including eight two-hour group ses-
sions and eight one-hour home visits) ) which targeted both
healthy eating and physical activity, as well as provided infor-
mation on health conditions. The home visits involved the
entire family. This intervention not only found significant
reductions in weight, BMI, WC, and BP over 2 months in a
sample of 363 adults, but also significant reductions in TC,
low-density lipoprotein cholesterol (LDL-C), glucose and
hemoglobin A1C. Ayala et al. [38] worked with several
community-based organizations, through a funded
academic-community partnership, to design and conduct a
physical activity intervention, “Familias Sanas y Activas”
led by promotores. Promotores led between 2-4 exercise clas-
ses per week and participant measures were conducted at
baseline, and 6 and 12 months post-baseline. They found
significant improvements in WC, a primary outcome, in ad-
dition to improvements in systolic BP, fitness and hamstring
flexibility, among other changes.

Harralson et al. [40], in their implementation of “Un
Corazon Saludable”, also engaged with community members
to develop their intervention, although few details are provid-
ed on this process. The intervention consisted of an exercise

@ Springer
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Intervention Major findings

effects

Planned dose and fidelity

No. of intervention components*

Delivery mode

Setting

Table 2 (continued)

Author, year

@ Springer

Dose: Eight two-hour group sessions and Significant reductions in all

4 components:

Bilingual promotores

Community setting

Schwartz et al.,

primary outcomes from
baseline to 2 months

eight one-hour home visits over a 3 month

period.
Promotores selected from target communities

Intervention: Weekly group sessions that

and home visits

2013 [39]

included a general family activity, PA,
healthy meal or snack, discussion and

wrap-up. Weekly family home visit.

(p<0.000), and remained
significant at 12 months

(Weight, p

were trained to conduct group-sessions
and home visits. Fidelity: Promotores

=0.001,

Review of baseline and post-assessment

labs with clinicians.
No control group.

BMI, WC, HC, WHR

were trained to conduct family-meetings
and home visits, however fidelity not

reported.

(p<0.000), except for BP

and blood lipids.

no effect on obesity related outcomes; \= had an effect on obesity related outcomes

X=

English-as-a-Second-

Expanded Food and Nutrition Education Program, ESL =

diastolic blood pressure, EFNEP

blood pressure, sBP = systolic blood pressure, dBP

BMI = body mass index, BP

waist-to-hip ratio

physical activity, TC = total cholesterol, WC = waist circumference, WHR =

high-density lipoprotein cholesterol, PA

hip circumference, HDL-C =

= follow-up, HC =

Language, FU

*Intervention components refers to interventions strategies employed

program plus nutrition education modules (three 1-hour PA
classes per week and one 30-minute health education class per
week). In the first year, there were 12 weekly sessions; this
was increased to 16 weekly sessions in the second year given
participant demand. Of those women completing the interven-
tion, the number of women with a BMI > 30 kg/m2, dropped
from 50 % at baseline to 39 % at the end of the program. A
significant decrease in BMI, abdominal obesity, and waist-
hip-ratio (WHR) were observed. Through their community
partnerships, Ziebarth et al.[41] also showed significant im-
provements in BMI and other measured outcomes following
implementation of a 2-month program which promoted
awareness of healthy food choices during weekly classes led
by a bilingual health educator and a nurse, and provided an
opportunity to do physical activity led by a certified exercise
instructor.

It is worth noting that Elder et al. [42] designed an inter-
vention integrated into an existing program for immigrants.
The intervention group received nutrition and heart health
education classes integrated into their English as a Second
Language classes (up to five 3-hour classes) compared to the
control group that received classes on stress management over
a 3-month period. Compared to the control, significant in-
creases in HDL were observed in the intervention group.
However this change was not maintained at the 6-month
follow-up. A significant increase in weight occurred over time
in both groups.

Interventions Targeting Children
Study and Sample Characteristics

Interventions targeting children were published after 2005
(Table 3). Of the five studies, four were randomized controlled
trials and one used a quasi-experimental design. All of the
interventions among children (z=3) and families (n=2) were
conducted with Latino populations (at least 50 % of the target
population), the majority being Mexican origin. Only one
intervention collected follow-up data beyond 12 months.

Summary of Interventions

Interventions targeting children were conducted in a number
of settings, including Head Start programs [43—45], commu-
nity recreation centers [46], or home-based [47] (Table 4).
Interventions ranged in length from 3 to 6 months. The pre-
school interventions were delivered by trained teachers/early
childhood educators, while the others were delivered by
trained bi-lingual workers. The pre-school interventions had
at least two intervention components related to nutrition and
physical activity; the home and community based interven-
tions included additional components related to building
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Table 4 (continued)

Intervention Major findings

effect

Planned dose and fidelity

No. of intervention components*

Delivery mode

Setting

Author, year

fidelity to lessons measured with Likert scale,

Control: nutrition only.

although results of fidelity measures not reported.

Dose: Intervention: 4 home visits, 4 health

Intervention participants

\/

Delivered by trained 3 components delivered to parents

Home- based

Haines et al.,

had significant

coaching calls, mailed materials, twice weekly
text messages for 4 months and then weekly

for 2 months; Control: 4 monthly mailings

Intervention: Coaching, mail-based

bilingual workers

2013 [47]

decreases in BMI.

education, and text-based prompt

targeting family functioning, nutrition

and meal patterns, and PA and sedentary ~ Fidelity: Training of health educators on

behaviours.
Control: Focused on healthful development.

motivational interviewing; monthly coaching
to reinforce messages, kept detailed records
of completed home visits and calls although

results of fidelity measures not reported.

no effect on obesity related outcomes; V= had an effect on obesity related outcomes

BMI = body mass index, PA

X =

physical activity

* Intervention components refers to interventions strategies employed

social networks [46], and improving family routines through
text-messaging [47].

Intervention Effects

Three of the five interventions, two randomized controlled
trials [46, 47], and one quasi-experimental [44] had a positive
effect on obesity-related outcomes (Table 3). Among the
randomized controlled trials, Haines et al. [47] and Barkin
[46] et al. reported significant improvements in BMI out-
comes, one led to significant improvements in gross motor
skills but not in BMI [43], and one found no differences in
obesity-related outcomes [45].

The three studies that showed improvements in BMI
targeted the primary caregiver in order to influence the child’s
health behaviors. Haines et al.[47] completed a 6-month in-
tervention with 121 families, which included four home visits,
four coaching calls, educational materials, and weekly text
messages (Table 4). The intervention materials focused on
promoting four household routines (family meals, adequate
sleep, limiting TV time, and removing the TV from the
children’s bedroom). Health educators, who delivered the
intervention, were trained on motivational interviewing tech-
niques and detailed records of completed home visits were
kept to assess fidelity; however, results of fidelity measures
were not reported. Similarly, Barkin et al. [46] also involved
parents (n=106 dyads) through 12 weekly 90-minute skill
building sessions, at community recreation centers, designed
to improve family nutritional habits and increase physical
activity. Although the intervention was successful, the attrition
rate for the intervention group (35 %) was higher compared to
23 % for the control at 3 months. Intervention fidelity data
were collected such as length and frequency of sessions, and
observations were conducted of the sessions; 100 % of key
messages were discussed. Both of these interventions were
relatively short; sustainability of these interventions remains
unclear.

The one quasi-experimental study, which was pre-school/
child care center-based, showed favorable changes in sex-
specific weight-for-age z scores among children who received
an in-center plus home-based intervention [44]. In this study,
there were two treatment centers (one received a center based
intervention and another received both the center based and a
home-based intervention) and one comparison center (n=
423). The home-based intervention involved a novel approach
of reaching parents through peer-led education during child
care pick up times. Parents were invited to view informational
posters and discuss healthy eating and physical activity strat-
egies with the peer educators.

The two randomized controlled trials that did not see
intervention effects on BMI were both pre-school/child care
center-based. Bellows et al. [43] worked with eight Head Start
centers to conduct an intervention, which consisted of 15-

@ Springer
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20 min lessons, 4 days a week for 4.5 months (Table 4). The
lessons centered primarily on improving gross motor skills but
also incorporated a nutrition program for both the intervention
and control classrooms [43]. Fidelity to lessons was assessed
using a S5-point Likert scale on surveys administered to
teachers, although results of fidelity measures were not report-
ed. Unfortunately, no parental or household data were collect-
ed and they did not control for Head Start site. It is also unclear
how having a control group that received a nutrition education
program might influence the outcomes of interest. Hip-Hop
Health Jr. for Latino preschool children targeted 12 Head Start
centers (n=401) to participate in a group randomized con-
trolled trial whereby intervention centers received a
diet/physical activity curriculum for 3.5 months (three times
a week) with follow-up data collection periods at 12 and
14 months post baseline measurements [45]. Target behaviors
included increasing fruit and vegetable consumption and
physical activity, and decreasing fat intake and sedentary
behavior. Although parents were engaged through weekly
newsletters and homework assignments, their engagement
was minimal. In addition, there was no evidence of commu-
nity engagement to inform the cultural appropriateness of the
intervention.

Pilot Studies

Among the pilot studies, three targeted adults [48—50] and five
targeted children [51-55]. All of the adult interventions were
quasi-experimental and two of the interventions targeting
children were randomized controlled trials (Table 5) [51,
55]. All of the pilot studies were completed with a predomi-
nantly Latino population and one included a Somali and
Cambodian population [50]. Among the adult studies, one
study showed positive effects on BMI [48] and one showed
significant improvements in BMI at 9 months [49]. Among
children, two showed significant improvements in BMI: one
among children with a BMI percentile > 50 [51] and one
among a subset of children who were overweight and obese
[52] (Table 6).

Acculturation Effects

Across all interventions (adults, children, and pilot studies,
N=20), only five studies measured degree of acculturation,
either through proxy measures or acculturation scales [36, 45,
46, 48, 55]. Of these, one reported that acculturation did not
mediate the intervention effect during the intervention period
[36]. The acculturation index used in this study, however,
relied on proxy measures of acculturation. The other interven-
tions did not state whether they tested acculturation as a
possible moderator of the results [45, 46, 48, 55].

@ Springer

Discussion

The changing demographics of the US population, and the
prevalence of overweight and obesity among immigrants, and
racial/ethnic groups in general, make it imperative to identify
effective interventions to prevent and control obesity. This
systematic review identified 20 relevant studies, ten completed
with adults (three described as pilot studies), and ten completed
with preschool aged children (five described as pilot studies).
The majority of interventions targeted Latinos, who were pre-
dominately of Mexican-origin. Several of the interventions
were effective at improving health outcomes, including BMI
and other obesity-related measurements outcomes; however
most of the study designs limit our ability to infer causality
from the intervention since they did not include a control group.
We identified key elements important to consider in future
intervention efforts targeting obesity and identified a number
of limitations in this research and areas for future direction.

Strengths of Intervention Studies

Most of the interventions for adults addressed several behav-
iors, including nutrition and physical activity. Those that were
successful among children also targeted multiple behaviors
associated with obesity, including diet, physical activity, sleep,
and screen time, in addition to parenting skills related to these
behaviors. Given that the development of obesity in childhood
and subsequently in adulthood involves interactions among
multiple factors that shape diet and physical activity, it is
important to try and target these simultaneously to affect
obesity-related outcomes [56]. In addition, among children,
interventions that showed stronger effects focused primarily
on the caregiver and those that were pre-school or child care
based did not have an effect. Targeting caregivers among
immigrant populations appears to be sufficient and beneficial
in obesity prevention interventions, similar to what has been
observed with other populations [57]. It is also important to
note that immigrants may have low levels of health literacy;
therefore targeting caregivers not only improves health out-
comes for children but may also improve their health literacy.

Interventions which showed positive effects for obesity in
both adults and children had a cultural focus. This focus was
accomplished by incorporating an engagement component
and/or participatory approach to the interventions that includ-
ed integrating within community structures and settings, and
leveraging community resources such as bilingual workers
during project implementation [58]. In general, interventions
that did not have an engagement component, a community
structure or a participatory approach did not work. Commu-
nity-engagement strategies were found in four of the five
effective adult interventions. Similarly, three of the child
interventions that included a home-engagement approach that
addressed parenting practices and promoted a healthy home



217

Curr Obes Rep (2014) 3:206-222

smuootad OS> [INEF © YNM UIP[IYO € PIPN]OXD SIsA[euy
“ejep dn-mo[[oy ou YIIM $osed ¢ Popnjoxe sasAfeny

“BJEP QOUBPUSYE JUSIOLINSUL 3IM SISED ()] POPNIXD SIsA[euy ,

omuedrad OS> [N 10] QUIOSE] J& UOISN[OXd Io)e

9z1s 9[duwres uo paseq sajel uonLIIE,, “VIURIJUWNOID ISTeM = A\ Q1] JO Aifenb=T0 0 ‘Ananoe [eorsAyd=yq ‘yoreasay A1ojedionied paseq Arunwo)=ydg) @imssaid poojq=d¢g xopul ssewr Apoq=[Ng

"SOUIIEe] SUIOOUI-MO] PUR
parermnooe-mof jo dnoid snous3owoy

"UOT}EZIWIOPUET JO [OIJU0D ON

"SUOIBAISSqO Judpuadapur-uou
‘porrad dn-mof[oj 1oys ‘dnoi3d jonuod oN
"pa110dar JUSWISA]OAUT AJTUNTUTUOD
OU “passnosIp 10U UOHUIAI)UI JOJ
Z owr], ‘resjoun st o[yuadiad (g< NG
asoyy Jo payojdwos sisAjeue jos-qns
‘dnoi3 Jonuod ur uonye YIIy A[QJeIOPON

-dnoi3 uonuoAIIUT
Q) ur 9je1 uonLye YSIy A[ojeropow
‘pourad dn-mo[[oj 110Yys ‘uonEZIWOpULI ON

‘pourad dn-mof[oj 11oys ‘dnoid jonuod oN
"SISA[eUe WOIJ SUOISSAS JO JTey
uey) ss9] papuape oym syuedronred jo
% 0T papnpoxe ‘porrad dn-mofjoy 310yg

‘sypuow G e
9je1 uonuye Y31y ‘dnoil jonuodo oN

"[0U0D 10}

Sypuow [ 18 % 6 Pue (sym 1)
SYHUOW €°G 9%, ¢ PUR UONUIAIIUI

J10J sypuowr ¢ Je 9% G pue

(S3M 1) stpuowr €°G Je 95 |

‘SYIuow 9 8 9% 6

(SM ) sypuow 87 18 % 8°0T

‘sypuowt 7|
je dnoi3 [onuoo ur 9, ¢ pue
dnoi3 uonuoAIOIUI UI 9% |7

‘sqpuowt ¢ Je dnoid [onuod ur

SpeAp Jo 9, T snsioa dnoid
UONUIAIAUI UT SPRAP JO 9, [€

SYIUOW §°[ 18 % 67

‘pautodar jou dnoi3
Aq soyey ‘sypuowr 7 e o, 7

sypuowt ¢ 1k 9, ¢ 1 dnoin
% +9 :] dnoin

QW) URRI0S RIP ‘Y Auvpuodag
TINY :(s)owodmno Livwiti
TINY :A4ppuosag
‘Sunjem
[eurdjews pue uondwnsuod
93e10A9q PoULIOIMS TB3NS
S UIp[Iy) :(S)auto2no Livuitig
'S9[qeIegoA pue
SHNIJ 0} SSAIY :A1DpU0IS
TING :(s)ouodmo Livwiti g

TING :(s)outodno Lt

TNE R1q :Auvpuodag
‘K)IATIOR PUE SSoUT)
[ea1sAyd :(S)outoono Livuitig

100 :Aivpuodag
dd pue DM TN
WI1M (S)outodno Lt g

TING :(s)outodno Livwiti g
"Vd 0} 9ouIdype

pue ‘qg ‘1d JO uoneso[ pue o,
‘spidi] poorq :(s)sautoono Livuirig

'SIA G'y=03e ueow
P[eWRY % 0S PIYD
8 7€ =9a3e ueow
OrewId) 9, 68 UIed
“ouneT % 6

'sIK 9 ¢=a3e ueow

“[BWR] % TS PIND

“s1K ()£ 7=93% ueaW :SIYIOA
‘spep oune % 001

's1IK 9=0Fe ueowr

ey % 16

‘ouneT % 6S PIYD

S[ete) % 96 PID

'SIK 9°[¢ 93e ueow
J[ewdy % (0] :SIYOIN
‘ouneT % 001

'SIK 701 =93¢
ueow :1oyy3ne( sik §°G¢
oFe ueow IOYION
“[eWa) % 001
‘ouneT % 001

'SIK (=93¢ ueowr
Q[ewd) % 001
SUBJLIDWY-UBIL Y
% 9 ‘uerpoquie)) % /']
‘eIewos % [¢ ‘BuneT % i
'SIK 9¢=9a3e ueow
9[ewdy % 86
‘ouneT % 68
'SIK GG=a3e ueow
drewdf % 001
‘ouneT % 001

syuared €7 ‘UIP[IYD 9f [ =U
[eL) PA[[ONU0D PAZIWopuey

[ss] €102
“[e 30 U0qqIszILg

les] €10T
“[e 19 Jopuayg

SpeAp pIyo-1oyow ¢g=u
{[onuos oYM 3s9)-)sod-a1g

[zs] €102
“Ie 10 onse)

SI[ILey (9 “USIPIIYO (T =U
{[onuoos oYM 3so)-jsod-a1g

(151 1oz
“Ie 39 19ssn|S

o SOy 9 =U
[eL PI[[ONU0d PAZIwopuey

SpeAp Iayy3nep
-IOUJOW Qf=U JuowuIsse
dnoi3 [orered wie-omJ,

[vs]otoT
“[e 19 BISA]O

SUOTIUAAIUT PIYD)

oSh=u los] z10z

[onuod InoyHIM 359)-)sod-a1g “Ie 19 PUB[IIA
16=U (8] 1107

‘onuod YIm 3so3-3sod-a1g “Ie 39 pIR[[IA
81=U e l6v] 800T

Jeorur)o 3sa)-jsod-a1g  ‘omue)) pue IO

SUOTIUAAIUT NPV

suoneIwI |

Sojel uonLNY

Salnseall awodINo %—uam

SONSLIOJORIRYD
29 uonendod j081e],

ozis ojdues

29 ugisap Apmg IedA ‘Toyny

udIp[IYo pue synpe uowe sarpmys jofid jJo uonduosaq S IqeL

pringer

As



Curr Obes Rep (2014) 3:206-222

218

‘Apueotjrusis

9582109p J0ou PIp d[nudsad

DA PIYD Apuesyrusts
Pasea10dp NG [eUIeIN

"uoneOISSe[d [ING W

syuowaAoxdur juedyugis

AJ[eonsne)s paAdlyoe

% LT (% 8¢€) udIpyo
9590 pue JYSIOMIA0 JO

‘(omuaored

POS< USIp[IYd Jo

1osqns Juowe) syuow 7|

Je SJoNUO0J 'sA AJUedJIuSIS

S0109s Z-TIN{ PISeaIap
UOTIUSAISIUT UT UQIP[IYD)

‘[0NUOD PUB UOHIUIAIUL
JO s1oyy3nep pue sIdyjow
UMD SIIUSIJIP

TN JUBOTTUSIS ON

“JuedIUSIS
AJ[eonsne)s jou jnq erep
JLOWOIq Ul PUSI) SUISLAIN

‘TING Ul 9SB2199p JuRdIIUSIg

‘1 dnoi3

10§ 10U Inq | dnoi3 10§

sypuowr @ je Appuedyrugis

paseardop 1 ‘sdnoid yjoq
JIOJ QUIN} IOAO PISEAINP NG

‘partodar Jou Ajopiy
1nq suorssas dnoi3 Fuump uorsiazadns
JoyednsoAu] :Aepr ‘(sduy prory a10)s

K190013 "9'T) senIAnoER Ajunuuod dnoid
Appuow paf erojowoid x1§ “erojowrord
Kq PAIOAI[OP SUOSSI] INOY ¢ :7 3seyd
"SYIUOW 7 JOAO PAISAIOP Suossd] dnoid

X eAnoeIduI APRamIq Inoy 1| aseyd :9soq

‘pajrodor
10N :AIJOPL (M L) stpuour /']
IOAO SJUDAQ [BIO0S § ‘SUOISSAS UONL)NU
M pue 3uryood pue uapied A[Oop :9so(

‘parrodar JoN :ANOpI]
“SYJUOW § JOAO PAIDAI[IP $19)S00q OM)

[ snjd SUOISSOS aINUT- ()6 APfOIM UIAS :050(]

‘pajiodar
JON :A7opr] "Suresunos 1o uonesnpo
UoNLINU JOYYIS JO UTW Gf, PUB ISIOIOXD JO
Urw G, pOpNJoul UoIssas Yyoey “popraoid
QIOM UOISSIS SUI[ASUNOD [BIOIABYSq
A[ooMm | pUE ‘SUOISSES UORLNNU Aoam
T ‘sasse[ o1qo1oe dnoi3d parmonns Apjoam

X € ISYIUOW ¢ JIOAQ) UONUIALDIUT :9SO(]

pauodar JoN
:KpepL (M 9) sqpuour ¢ 10§ Apjam
papiaoid (uonesnpa uonyNu U ()¢

X Pue yJ UIW ()9) SOSSE[O UI ()G OM], 1950
‘pajiodar
jou AJI[opY Ing sa10jowoI] Jo Sururel],
AIEpL (M L) stpuowr §°1 1040 (Vd

N Jouru (g) sSunodw dnoxs Appop eso
pauodar JoN
:Apopd "sypuour ¢ 1oy Aysuanur THIN-'
& Je payem juedronted yoey ‘Sunyem jo
Mm/sAep G I0J Ul ()¢ iz dnarpIunjem

IS Jo ymysKep ¢ J0f Ut (¢ ;7 dnotn :9soq

‘dnous joyuod op “3urfopou 9[01
Teyuared ‘Kyanoe 1eorsAyd ‘vondunsuod
oFe10A0g UONUIALIIUT:SIOYIOW

0) PAISAIIP sjuduodwiod ¢  pauren) Aq pAIAIRQ

‘dnoid joguod
ON "SJUDAD [e100S ‘UONLINU pue JUI00d
‘SUIUOpIRL) U0 UIALIUT:SIT[TUIR)

0] PAISAIRP syuauodwod ¢
‘(3sod “IA 1 sasse[d paI1apjo)
[01u09 ISI] eA 7o4u0)) (Y 9onoeId
ur saxmn, y3ug,,) AnAnde [esrsAyd pue
(. uonnN 9onoe1d ur saxmnyg Wsug,,)
uonunu ‘Sunudre] :UoyUIALIU]

'SIOU)OW 0} PAISAIIP syuouodwiod ¢
"uoIssas syods 1o o1qoroe Aysuaiur JyIi|
JO UIW Gf + U Gf JOJ JOJONISUI (PIM
sgunoaw APEap Jo4uo) “yd Kisudur
1431y snpd Surfesunos pue uoHLHNU UO
[eLIO}RW [RUONEONDH :J04110) SUI[OSUNOD
[eIo1ABYQq pUR Y ‘UoneInpo
UonLNN] :UO0UIALU] SINYSNEP

PuE SI9Yj0UW 0} PAISAIRP spuduodwod ¢

*(Sururen y3uans pue aduep)
Vd Pue (sazis uonod ‘sa010yd pooy
Ayreay) uoneonps uoninN:syuduoduwod g

"UONUSAIUL ON] :/041/0)) "UONEINP
9SBISIP J1UOIYD (3uIyojoms pue
SOIQOIOR) Y UONUIAL2IUT :SIUSUOdWIOD 7

‘Sunjem
JO sorouonbaly JUSISHIP ‘UOUSAIIUL
Vd :sdnois juouneon yog:yuouodwod |

[es]
£10¢
©I0JOWOIJ “Ie
I9JUR)) P[BSH Ueqln) )0 Jopudg
JJeIS YoIBasal [zs]
pUE UOISUIXd €102
aAneIado0d “Te 19
Aq paroaleg SuapIe3d Ajunwo)) onse)
(1s]
(41114
IONIOM [BI0S sjooyosaxd pue swerdoxd “Te 19
[en3ul[iq paulel], }Me)S PedH pue SO WS 10ssSn|S
(euo)oye0 ‘punoidAed
‘w43 ‘wooisse[d
*9'7) Sumos [ooyos [¥5]
pue (sa103s A100013 ‘sypred 010C
Jojonnsut ‘SI0)URD AJUNLULIOD “J°T) “Te 1o
AQ paIoAlp@  SSumnes AJuNuIUIod SNOLIBA BIDAIO
SUOTJUAINU] P[IYD
diyszoued Ayrunuuo)) [os]
Ayyedy 10150400y 7102
DM pasom (VOINA) e
JJeIs yoIeasoy  sSurpos ANunwiwiod JudIOPIg  PUBOIA
(8v]
110¢
(seare owoouI-MO] “Te 1o
SOIOJOWIOIJ Ul SYIOMIQU [BIOOS) SPILOJO)) PIe[[IA
lov]
800C
SI0IUSY AJUNUIIOD ‘omue)
selojowiold  pue (spooyloqu3iou) soLLng  pue I

SUONUIAIONI J[NPY

s3urpuy Jofej\ UOnUSAIIU]

109J0
A)1[op1y pue 9sop pauue[J

sjuouoduIod UONUIAIANUI JO "ON

180K

apouwr AIATPJ Sumeg qoypny

UQIP[IYO pue s)npe Suowe syuouoduwod UONUSAISIUI Jo Joquinu pue Sumes £q suonuotsur jofid Jo Arewung 9 djqer,

pringer

Qs



Curr Obes Rep (2014) 3:206-222 219

=X g environment were found to be effective. These findings under-

% £ score the importance of designing and implementing interven-

£E tions for immigrants in a community setting and involving the
2 E, é community in the research process to ensure successful out-
;§ E = comes .[59',.60]. Taking a community—bas.ed apprgach, which
s z % % was evident in most of the successful adult interventions, allows
) g8 8 local groups and systems to tackle a health problem through a
= a variety of methods that may not be known by outside re-
§ searchers or public health professionals. This is important since
§ 5 communities present a wealth of assets ranging from human
ﬁ % v capacity, indigenous knowledge, and clearly identifiable leader-

ship, and reasonably predictable infrastructure [61]. Further-

-~ &z 3
- ~ . .
e *E‘ *Q 2% © more, communities share proximities, problems, resources, and
~ O .z Qe Q . . ..
8=%8 i £~ g attributes that can be harnessed and used in positive ways [61].
2] -
fEogsEES &
S ES 28 = S . .
ST 585e>5 = Limitations of Intervention Studies
I30) S e s S =L 5
> S E5 S5 58 > -
= 38258 o3 .2 . .
S S2E2% T E ER g Among adults, the studies that found an effect were predomi-
= [ . . . .
2 § 28 o3 % ‘§ R J) nantly quasi-experimental. Although such a design improves
= .5 A= 3 = [ . . .
s Sy '% 1 E°0E2 = feasibility of implementation, it also poses many challenges to
Q N e < ] S . . . . qe
g STE2gE 228285 ‘? drawing causal inferences due to concerns of internal validity.
=8 DEH = Nt N . . .
§ 2 f, ,g - E f, 2228 S Thus, it is possible that intervention effects were due to extra-
=) S 3 < —
= g FREEO05 BN s neous factors that were not controlled for and therefore speaks to
= the need for more robust study designs to determine whether the
="

positive findings can be replicated. In addition, interventions
should include long-term outcomes to determine whether posi-
tive effects can be sustained over time. For example, the adult
interventions included in this review examined outcomes at the
2- to 6-month period. Similar time frames were also observed

Intervention: PA and Nutrition education.
Control: General health. 3 components
delivered to parents: Intervention: PA and
English-as-a-Second-Language, PA

=]
. |5 s
g, 8 8
§ E ; 8 for interventions targeting children. Researchers need to consid-
£ % i § er the use of standard terminology when describing their inter-
g E '!3 E ventions to allow for greater comparability across studies. For
&E g .§ «?, example, three of the interventions had a “home” based com-
pe g E e ponent but, Yin et al.’s [44] use of the term “home” involved
2‘ E 2 % | reaching parents through peer-led education during child care
= = S A pick up times, and did not take place in the home.
. % '§ 9 g E § L; It is also worth noting that attrition rates were high (>40 %)
'é % S p é é %3) % for three of the seven adult interventions and moderately high
TS EEHE o 2 for three of the remaining adult interventions (20-40 %). The-
Qg § T?g § £ -§ E se rates are not uncommon among low-income and vulnerable
E g ceseH 0 § populations whereby frequent moving, fluctuating employ-
7;,; bS] ment, illness among other barriers are common [62]. Interest-
g § ingly, attrition rates for interventions targeting children were
2 % k= much lower. It is possible that when the goal of the interven-
_::: 3 _Zc tion is to improve the health of their child, caregivers are less
; r; _§ likely to drop out. Future work should continue to seek ways
% z E to overcome these barriers and reduce attrition rates.
S| e % 2 3 Finally, th1s.rev1ew focused exclusively on BMI and otl}er
E| € g s g measured obesity-related outcomes. Thus, we excluded studies
g ” i &Q g that only captured self-reported behavior changes. In addition,
: o é e ° Q‘L although some of the studies included in this review had out-
2 é 5 go g § 3, h ‘g comes that included self-reported behaviors, we did not report
Bl <2l E © o on these findings. Researchers are encouraged to review the
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original source articles for details on behavior changes achieved
and the dose needed for these types of changes.

Conclusions and Future Research Direction and Policy
Implication

Although existing literature discusses the influence of accul-
turation on immigrant health, most interventions do not con-
sider the possible moderating role of acculturation on obesity-
related outcomes. There is overwhelming evidence that the
weight gain experienced by immigrants is closely linked to
their level of acculturation [63+¢]. Many of the interventions
did not consider acculturation explicitly, which highlights an
important gap in the obesity intervention literature for immi-
grant populations. It may also be important to target interven-
tions to recent immigrants to the US in order to prevent weight
gain associated with increased time in the US. In addition,
although most research uses surrogate measures of accultura-
tion such as length of stay or generation status, this research is
complicated by two theoretical acculturation models that have
dominated the field: the linear or unidirectional model (UDM)
and the bi-dimensional model (BDM). The emphasis of the
UDM is on assimilation, stressing that it is not possible for an
individual to be a “fully integrated member of two cultures
with two differing sets of cultural values” [64]. Flannery and
colleagues define the UDM as “the shedding off of an old
culture and the taking on of a new culture ... [and] describes
only one outcome of acculturation — assimilation’ (p. 1035)
[65]. The UDM concept of acculturation therefore is narrow
and does not permit the identification of those who are bicul-
tural. To overcome weaknesses associated with the UDM,
researchers have proposed the BDM, which takes into account
two independent cultural orientations - the home and host
cultures [64]. Combining these cultural orientations provide
four acculturation outcomes [64, 66—68]: Traditional orienta-
tion or separation (keeping loyalty to traditional culture with-
out recognizing the host/dominant culture); Assimilation or
the ‘melting pot’ theory of acculturation (rejecting traditional
culture to fully embrace the dominant culture); Integration or
bicultural orientation (retaining cultural identity at the same
time moving to join the dominant society); and Marginaliza-
tion (rejecting traditional culture while failing to connect with
the dominant culture by exclusion or withdrawal). Accultura-
tion conceptualized as a bi-dimensional process is likely the
soundest approach for future research given the effects of
cultural exchange on the lifestyle of the acculturating group,
including food habits and food choices, body image, physical
activity patterns, and celebration [69].

It is worth noting that almost all of the interventions reviewed
involved Latino populations. Although Latino populations are
growing and are one of the largest in the US, other groups, such
as Chinese and (Asian) Indians are also growing. Although
Novotny et al. [36] targeted a different population in Hawaii,

@ Springer

and Wieland et al. [50] included Somali and Cambodian women,
no studies were identified for this review that targeted non-Latino
immigrant populations. This lack of focus on non-Latino immi-
grant populations is ignoring other populations such as Asians
who also have increased risk of developing obesity with increased
duration in the US [70]. It is therefore unclear whether the general
findings of our systematic review would be similar if studies
included non-Latino immigrant populations. Although there are
ongoing interventions involving other immigrant groups [71-73],
future interventions need to include other immigrant populations
in the US, specifically those that are rapidly growing [74].

Conclusion

In summary, the number of obesity prevention interventions
among immigrant populations identified in this systematic re-
view does not reflect the rapid demographic and cultural trans-
formation that the US has experienced over the last two decades.
There is a paucity of data and little robust evidence to inform
health policies and programs geared toward reducing migration-
related obesity inequalities. Well-designed and culturally com-
petent studies to evaluate the effectiveness of behavioral and
lifestyle interventions in preventing obesity among immigrant
populations are urgently needed. If this focus is not prioritized,
there is the potential to increase the risk of a widening the gap in
health status among immigrant populations.
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