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Abstract

Racial/ethnic minorities have demonstrated lower rates of physical activity (PA) than non-Hispanic Whites. This study
examined outcomes in PA measures after participation in a community health worker (CHW) intervention. We performed a
secondary data analysis from four randomized controlled trials utilizing CHWs (n=842) in New York City (Bangladeshi—
diabetes management, Filipino—hypertension management, and Korean and Asian Indian—diabetes prevention). Outcomes
included total weekly PA, PA self-efficacy, PA barriers, and PA social interaction. Each measure was examined at baseline
and study endpoint. Generalized estimating equation models were fitted to assess the repeated measures over time, while
accounting for study group and socio-demographic factors. Moderate PA, recommended PA, and self-efficacy increased
significantly among treatment group participants. PA social interaction increased significantly among Filipinos and Asian
Indians. In adjusted regression analysis, time X group interaction was significant for all PA outcomes except for PA barriers.
Culturally-adapted lifestyle interventions may potentially improve PA-related outcomes in Asian immigrant communities.
Trial registration at ClinicalTrials.gov includes: NCT03530579 (RICE Project), NCT02041598 (DREAM Project), and
NCT03100812 (AsPIRE).
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and Human Services 2018 PA Guideline recommendations.
Recommendations include > 150 min per week of moder-

Introduction

The consequences of the global obesity epidemic are well-
established and include contributions to the overall burden
of type 2 diabetes mellitus (T2DM), cardiovascular disease
(CVD), hypertension, and certain cancers. Although par-
ticipation in physical activity (PA) has been demonstrated
to prevent or delay the onset of obesity, just over half of
individuals in the US meet the US Department of Health
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ate-intensity PA, >75 min per week of vigorous-intensity
PA, or an equivalent combination of the two [1]. behavio-
ral risk factor surveillance system (BRFSS) from 2017 to
2020 found that in the US, prevalence of overall physical
inactivity was 25.3%. In New York, 25.9% of non-Hispanic
Asian adults reported physical inactivity, compared to 21.5%
among non-Hispanic White adults, with the highest physical
inactivity among Blacks and Hispanics.

While physical inactivity and lower leisure-time physi-
cal activity (LTPA) is common among racial and ethnic
minorities compared to non-Hispanic white adults [2-8],
only half of studies using national and regional datasets
studies included Asian Americans as a racial/ethnic group
[2, 5, 6, 8], and a quarter reported findings using disaggre-
gated Asian American subgroups [5, 8]. Online data preva-
lence tools have also shown differences in physical activity
measures for the New York city community health survey
(NYC CHS), California health interview survey (CHIS), and
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BRFSS; only CHIS and Hawaii BRFSS included detailed
Asian American subgroups [9-12]. An analysis of 2001
CHIS data found that foreign-born Asian Americans were
less likely to meet recommended LTPA compared to US-
born Asians, and fewer years in the US was associated with
greater physical inactivity among women [13]. In NYC CHS
data from 2014 to 2018 Chinese had the largest percentage
of insufficient activity (34.0%), followed by Asian Indians
(28.0%) and Koreans (27.0%), compared to 22.0% of overall
NYC [14]. An analysis of NYC CHS data (2010, 2012) and
Los Angeles County (LAC) Health Survey data also found
a lower prevalence of meeting PA guidelines among Asian
Americans compared to other racial/ethnic groups [8].

The deployment of community health workers (CHWs)
in community- and clinic-based settings has been demon-
strated as an effective strategy to promote behavior change
among minority populations [15]. CHWs are frontline public
health workers who are trusted members of the communities
they serve and have a close understanding of the contextual
factors that impact behavioral and social determinants of
health [16]. The CHW model has been incorporated into
diabetes prevention and management strategies in order to
reach diverse, underserved populations [17, 18]. Conceptu-
ally, CHWs may help to improve PA behaviors through their
roles in providing social support in its multiple domains
(e.g., appraisal, emotional, informational, and tangible),
while using theory and evidence-based behavior change
approaches that are grounded in social cognitive theory.
With underserved minority and under-represented groups
in particular, CHWS leverage their cultural congruence with
the populations they serve to develop trusting relationships
to facilitate behavior change [19].

Interventions employing the CHW model have demon-
strated effectiveness in increasing PA among many racial
and ethnic groups [8, 20-25]. However, a handful of stud-
ies, most in NYC, have examined the effectiveness of CHW
interventions on increasing PA among different Asian Amer-
ican subgroups [26], one among Bangladeshi Americans
[25, 27], one among Filipino Americans, one among Asian
Indian Sikhs [28, 29], one among Korean Americans [30],
and one among Vietnamese Americans [31].

Additionally, interventions targeted for the general popu-
lation likely will not reach ethnic minorities, or will have
limited effects on their health behavior since ethnic minori-
ties are less likely to be enrolled into the trials from which
evidence guidelines are based [32]. Culturally adapting an
intervention involves modifications that take into account the
language, culture, and context of participants’ culture and
values, such as identifying health workers and staff of the
same background or culture, considering culturally-appropri-
ate concepts when translating materials, and incorporating
nutrition and exercise that reflects those familiar to the par-
ticular culture [33-35]. Asian Americans are tremendously
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diverse, varying in nativity, migration patterns, socioeco-
nomic status, education, language, and access to health and
social service resources. Disparities among heterogeneous
Asian American subgroups are often masked when data is
presented in aggregated form, concealing cultural and con-
textual factors that impact behavior change [36—42].

This secondary analysis examines changes in performing
and meeting recommended weekly PA, as well as changes in
scales measuring PA self-efficacy, PA barriers, and PA social
interaction among participants in four randomized controlled
trials (RCTs) implemented in NYC Asian American com-
munities. We hypothesized that treatment group participants
will report greater changes in PA outcomes when compared
with control group participants. In addition to examining
the impact of RCT interventions utilizing CHWs on PA out-
comes, this study expands on previous research [13, 43, 44]
by investigating variability of PA rates and improvements
among distinct Asian American subgroups, for which lit-
tle information has been previously reported. Cumulatively
examining data from these four interventions provides infor-
mation to improve the precision and accuracy of estimates
in future studies that include CHWs as a critical personnel
to improve outcomes for minority ethnic groups.

Methods
Design

This secondary data analysis utilizes data collected from
four CHW RCTs conducted among Bangladeshi, Filipino,
Korean, and Asian Indian subgroups in NYC. Each study
was culturally-adapted and employed a lifestyle intervention
framework, utilizing curricula adapted from evidence-based
lifestyle intervention programs [45-47]. All CHWs partici-
pated in a 60 h core competency training program prior to
the intervention [48]. Main findings from these studies have
been published elsewhere [22, 25, 29, 30].

Setting and Sample

The diabetes research, education, and action for minorities
(DREAM) Project was designed to improve diabetes knowl-
edge and management among Bangladeshis with T2DM
[25, 27]. The 6 month study, which took place from 2011
to 2016, consisted of five monthly, 2 hour group CHW-led
educational sessions, with an average of five participants
per session, and two one-on-one visits which included goal-
setting activities for behavior change with the CHWs. Two
male and two female bilingual Bangladeshi CHWs employed
by the research organization delivered the intervention. A
total of 336 individuals were randomized into the treatment
and control groups.
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Project Asian American Partnership in Research and
Empowerment (AsPIRE) was designed to improve hyper-
tension management and CVD risk factors among Filipino
Americans [22, 49]. The 4 month study, which took place
from 2011 to 2014, consisted of four monthly, 90 min
group or individual CHW-led educational sessions and
four monthly one-on-one visits, which included goal-
setting activities with the CHWs. One male and three
female bilingual Filipino CHWs based at the Filipino
community-based organization delivered the interven-
tion. A total of 240 individuals were randomized into the
treatment and control groups.

Project RICE (Reaching Immigrants through Com-
munity Empowerment) was designed to promote diabe-
tes prevention in the Korean American and Sikh Asian
Indian American communities [26, 28, 29]. The study was
adapted from the Diabetes Prevention Program (DPP) and
consisted of six 2 h CHW-led group sessions and ten fol-
low-up phone calls including goal-setting activities from
CHWs. The study was conducted in two communities:
the Korean community (2011-2014) and a site-stratified
study in the Sikh Asian Indian community (2012-2014).
Two male and two female bilingual Korean CHW's based
at the Korean community-based organization delivered
the Korean intervention, while two bilingual Sikh Asian
Indian CHWs and one female CHW supervisor at the Sikh
Asian Indian community-based organization delivered the
Sikh Asian Indian intervention. In the Korean community,
a total of 302 individuals were randomized into the treat-
ment and control groups; in the Sikh Asian Indian com-
munity, a total of 173 were randomized into the treatment
and control groups, while 166 of these individuals were
included in analyses.

In all studies, control group participants attended an
introductory educational session only and had limited
engagement with CHWs. Tailored cultural components
related to PA are detailed in previous publications [26-28,
49]. Each intervention included one session specific to
PA, and components included: discussion and incorpora-
tion of common sports and activities (e.g. badminton and
cricket for Bangladeshi, Yoga for Koreans, Zumba for Fil-
ipinos); home-based exercises and activities (e.g., Korean
seniors, Bangladeshi and Asian Indian women); infor-
mation on free community exercise classes; and incor-
poration of culturally appropriate images and languages.
CHWs led exercise demonstrations for participants,
with realistic options for each community; for instance,
South Asian women felt more comfortable exercising at
home and not in public. Written informed consent was
obtained from all participants. Each respective interven-
tion received approval from the NYU Langone Health
IRB. See Table 1 for details of each intervention.

Measures

For each study, measurements were collected at baseline
and at each study endpoint (6 months for Bangladeshi,
Korean, and Asian Indian, and 4 months for Filipino).
Data from individuals completing both the baseline and
endpoint survey were included in this analysis. Scale
questions asked across all studies were shortened from
the original scales for consistency across studies as nec-
essary. Measures were identical across all interventions.

Self-Reported Weekly PA

A series of questions assessed self-reported moderate
and vigorous PA. For both moderate and vigorous activi-
ties, total days per week and total minutes per day were
reported; a weekly total of each type of PA was then calcu-
lated using the following equation: days x minutes. Since
these variables were highly skewed, we performed log
transformations using log(x+ 1) in SAS before running
regression analyses. PA Guidelines recommend that adults
perform at least 150 min a week of moderate-intensity PA
or at least 75 min a week of vigorous-intensity PA. Thus,
recommended weekly PA was calculated as follows: total
minutes of weekly moderate PA + (total minutes of weekly
vigorous PA X 2) in order for vigorous PA to account for
twice the amount of moderate PA [1, 50]. Recommended
weekly PA included those with > 150 total minutes of
combined vigorous and moderate PA.

PA Self-Efficacy

A scale assessing self-efficacy in engaging in PA was cal-
culated using the mean of two questions adapted from Ban-
dura’s self-efficacy scale [51]. Among Bangladeshis and
Filipinos, these questions were: “How much confidence
do you have about knowing what exercises are healthy for
you?” and “How much confidence do you have exercising
at least thirty minutes five times each week in the future?”
Responses included: no confidence (1), very little confidence
(2), moderate confidence (3), and a lot of confidence (4).
Among Koreans and Asian Indians, these questions were:
“How sure are you about knowing what exercises are healthy
for you?” and “How sure you are that you can exercise at
least thirty minutes five times each week in the future?”
Responses included: not at all sure (1), not very sure (2),
somewhat sure (3), and very sure (4). Scores ranged from
one to four, and four represented the greatest confidence.
Our baseline data provided the following Cronbach’s a:
Bangladeshi: 0.66, Filipino: 0.53, Korean: 0.54, and Asian
Indian: 0.90.
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Table 1 (continued)

Asian Indian

Korean

Filipino

Bangladeshi

<

Gradually increasing physical

activity

ol o
ol o
XXX X
<o X o

Tips for staying motivated

Stretching

Recording physical activity

Discussion topics—physical

activity: Motivation, Barriers &

Solutions

PA Barriers

A scale assessing barriers to exercise was calculated using
five questions adapted from the Exercise Benefits and Bar-
riers Scale [52]. Questions included: “I don’t have enough
time to exercise,” “I am not motivated to exercise,” “I don’t
have a safe place to exercise,” “Health problems prevent me
from exercising,” and “I need someone to exercise with but
don’t have one.” Responses were Agree (1) or Disagree (0).
Summed scores ranged from zero to five, with zero repre-
senting no barriers. Our baseline data provided the follow-
ing Cronbach’s a: Bangladeshi: 0.48, Filipino: 0.62, Korean:
0.45, and Asian Indian: 0.49.

PA Social Engagement

A scale assessing social engagement for PA was adapted
from a previous intervention [53]. Questions included: “How
often do you suggest doing something active when you get
together with family members or friends?” “How often do
you set aside a special time to do physical activity?” “How
often do you ask a friend or relative to do some physical
activity with you?” and “How often do you talk to others
about the benefits of physical activity?”” Responses included:
Almost never (1), Sometimes (2), Often (3), and Almost
always (4). The mean of the four questions was calculated
for a scale of one to four, where four represents the highest
social engagement. Responses were solicited from all sub-
groups of interest except Bangladeshis, for which this line of
questioning was perceived as not culturally relevant. These
scale questions were not asked on DREAM (Bangladeshi).
Our baseline data provided the following Cronbach’s a: Fili-
pino: 0.88, Korean: 0.83, and Asian Indian: 0.91.

Health

Self-reported health was assessed by asking: “How would
you describe your general health” Responses included
Excellent, Very Good, Good, Fair, and Poor. Information on
self-reported hypertension and diabetes was also collected.
All Filipino individuals had a diagnosis of hypertension, all
Bangladeshi individuals had a diagnosis of diabetes, and all
Korean and Asian Indian individuals did not have a diagno-
sis of diabetes but were at-risk for diabetes as assessed by an
American Diabetes Association screener. When not assessed
for eligibility, hypertension and diabetes were assessed by
asking: “Has a doctor, nurse, or other health professional
EVER told you that you have high blood pressure/Diabe-
tes.” Responses included Yes, No (not at all), and No, BUT
told borderline high or pre-hypertensive/high sugar or pre-
diabetic. Responses were categorized into yes/no.
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Socio-Demographics

Socio-demographic variables included gender, age, country
of birth, years living in the US, marital status, employment,
education, English spoken fluency, and health insurance.

Analysis

Descriptive statistics were analyzed at baseline, stratifying
by study and randomization group. Baseline characteris-
tics of randomization groups were compared using Pearson
Chi-square tests for categorical variables and independent
samples t-tests for continuous variables, while stratifying
by study.

Change between baseline and follow-up was stratified by
study group and randomization group for those complet-
ing follow-up. Change between moderate and vigorous PA
over time was analyzed using Wilcoxon Signed-Rank Tests,
and medians (Interquartile ranges [IQRs]) are presented;
change between PA scale measures over time was analyzed
using paired sample t-tests, and means (standard deviations
[SDs]) are presented; and change in recommended PA was
analyzed using McNemar’s Tests, and n’s (percentages) are
presented. Differences at follow-up between treatment and
control groups was analyzed using Wilcoxon rank sum tests
for moderate and vigorous PA, chi-square tests for recom-
mended weekly PA, and independent samples t-tests for PA
scale measures.

Finally, generalized estimating equation (GEE) models
with exchangeable correlation structure were fitted in order
to assess repeated PA measures over time, both overall and
stratified by study intervention, while adjusting for socio-
demographic factors (age, gender, time in the US, educa-
tion, employment, and health insurance) and study group.
The effect of the group (treatment/control) by time (base-
line/endpoint) interaction is presented. All participants are
included in GEE analysis, regardless of loss to follow-up.
Recommended weekly PA was modeled using logistic GEE.
Significance was set at p <0.05. All statistical analysis was
conducted using SAS version 9.4.

Results

Table 2 presents socio-demographic variables at baseline,
stratified by study group and randomization group (n=_842).
Koreans reported the highest mean age and greatest mean
years lived in the US. Filipinos had the highest employment
rates and were least likely to be married or living with a
partner. Filipinos reported the highest education levels and
English spoken fluency; Bangladeshis and Asian Indians
reported the lowest levels of education and Koreans reported
the lowest levels of English spoken fluency. Bangladeshis
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were most likely to have health insurance, and the highest
rates of public health insurance were seen among Bangla-
deshis and Asian Indians. Koreans reported the highest prev-
alence of fair/poor health, followed by Bangladeshis. When
examining differences by randomization status within each
ethnic group, a significant difference was observed for sex
(p=0.008) and health insurance (p =0.008) among Asian
Indians, a significant difference was observed for mean age
among Koreans (p=0.022), and a significant difference was
observed for self-reported health among Koreans (p=0.004)
and Asian Indians (p=0.002). When examining differences
by ethnic group among those who completed follow-up sur-
veys versus those who did not, Bangladeshi males and Fili-
pinos who were married, had less than a high school educa-
tion, and those with lower English spoken fluency were less
likely to complete follow-up (data not presented).

Table 3 presents changes in PA outcomes between
baseline and follow-up. Among treatment groups, recom-
mended weekly PA increased from 27.7% to 56.7% among
Bangladeshis (p <0.001), 75.3% to 91.8% among Filipinos
(p=0.002), 49.1% to 63.2% among Koreans (p=0.011), and
10.3% to 94.1% among Asian Indians (<0.001). Among
control groups, recommended weekly PA increased from
29.4% to 42.1% among Bangladeshis (p=0.030), 79.3% to
90.6% among Filipinos (p=0.007), 53.2% to 48.9% among
Koreans (p=0.527), and 10.1% to 36.2% among Asian Indi-
ans (p<0.001). Significant differences in recommended
weekly PA were seen between treatment and control par-
ticipants at endpoint for Bangladeshis, Koreans, and Asian
Indians.

All treatment groups demonstrated significant increases
in median weekly moderate PA, while Bangladeshis, Kore-
ans, and Asian Indians demonstrated significant increases
in median weekly vigorous PA. The Bangladeshi and Asian
Indian control groups demonstrated a significant increase in
median weekly moderate PA, while the Bangladeshi control
group demonstrated a significant decrease in median weekly
vigorous PA and the Asian Indian control group demon-
strated a significant increase in median weekly vigorous PA.
Changes in vigorous PA, while significant, were not evident
using IQRs for Bangladeshi treatment and control groups or
the Asian Indian control group; full ranges for weekly vig-
orous PA were as follows: Bangladeshi treatment (0420 at
baseline, 0-2400 at endpoint); Bangladeshi control (0-840
at baseline, 0-420 at endpoint); Asian Indian control (0-180
at baseline, 0-240 at endpoint). Significant differences in
weekly vigorous PA were seen between treatment and con-
trol participants at endpoint for all groups, and significant
differences in weekly moderate PA were seen between treat-
ment and control group participants at endpoint for Bangla-
deshis, Koreans, and Asian Indians.

PA self-efficacy improved significantly for all treatment
groups, while no change was seen among control groups;
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Table 2 (continued)

&

p-value

Asian Indian (n=160)
Control

p-value Treatment

=215)
Control

Korean (n

p-value Treatment

196)
Control

Filipino (n

p-value Treatment

=271)
Control

Bangladeshi (n

Treatment
(n=144)

Springer

(n=89)

=71)

(n

(n=100)

(n=115)

(n=110)

=86)

(n

(n=127)

0(0.0)

4(5.8)

15 (15.0)

7(6.1)

26 (23.6)

16 (18.8)

16 (11.1) 8(6.3)

Excellent/

Very good

Good

56 (65.1)
30 (34.9)

54 (78.3)

27 (27.0)
58 (58.0)

55 (47.8)
53 (46.1)

63 (57.3)
21 (19.1)
25 (22.5)

44 (51.8)
25 (29.4)
23 (26.7)

64 (50.4)
55 (43.3)
127 (100.0)

77 (53.5)
51 (35.4)

11 (15.9)

Fair/Poor
Diabetes

1.000

0 (0.0)

0 (0.0)

1.000

0 (0.0)

0 (0.0)

0.494

1.000

144 (100.0)

diagnosis®

78 (62.9) 0.501 86 (100.0) 110 (100.0)  1.000 47 (41.2) 49 (49.5) 0.227 29 (40.8) 36 (40.4)  0.960

80 (58.8)

Hypertension

diagnosis®

Bold values are statiscally significant (p < 0.05)

'Independent samples t-test

ZPearson Chi-square

significant differences were seen between treatment and con-
trol at endpoint. Mean barriers to PA decreased significantly
for all treatment groups except for Koreans, as well as for
Bangladeshi and Asian Indian control groups; significant
differences were seen between treatment and control groups
at endpoint for Asian Indians. Mean PA social interaction
increased significantly among Filipino and Asian Indian
treatment groups; significant differences were seen between
these treatment and control groups at endpoint.

Regression Analysis

Results of GEE models are shown in Table 4. After control-
ling for age, gender, time in the US, education, employment,
health insurance, study, and the effect of group (treatment/
control) by time (baseline/endpoint), significantly greater
improvements (shown by the interaction between group and
time) were seen in weekly moderate PA (f=0.97, 95% CI
0.56-1.38), weekly vigorous PA (p=1.18, 95% CI 0.82,
1.54), and recommended weekly PA (OR=2.80, 95% CI
1.81-4.32), as well as PA confidence (p=0.36, 95% CI 0.25,
0.46) and social interaction (§ =0.45, 95% CI 0.27-0.63) for
the treatment group relative to the control group.

GEE models stratified by study found similarities and dif-
ferences in outcomes. Significance in moderate and vigor-
ous PA was seen among all groups, while significance for
recommended weekly PA was seen among Asian Indians
only. A significantly greater improvement in PA self-efficacy
was seen among all groups; a significantly greater improve-
ment in PA barriers was seen among Filipinos; and a signifi-
cantly greater improvement in PA social interaction was seen
among Filipinos and Asian Indians (these questions were not
asked among Bangladeshis).

Discussion

The results from our study suggest that culturally-adapted
lifestyle interventions for Asian American communities
have the potential to improve PA and PA-related outcomes
across diverse Asian subgroups. We found that across the
four studies, mean weekly moderate PA, meeting weekly PA
recommendations, and mean PA self-efficacy increased sig-
nificantly among treatment group participants. In addition,
mean weekly vigorous PA increased significantly among
Bangladeshi, Korean, and Asian Indian treatment groups,
mean PA barriers decreased significantly for Bangladeshi,
Filipino, and Asian Indian treatment groups, and mean PA
social interaction increased significantly among Filipino and
Asian Indian treatment groups. All PA outcomes except for
PA barriers were significant in final adjusted regression
analyses, when examining the interaction between study
group (treatment/control) and time (baseline/endpoint).
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Table 3 Change in PA outcomes between baseline and follow-up, by study and randomization group)

Bangladeshi

Filipino

Korean

Asian Indian

Treatment
(n=141)

Control
(n=126)

Treatment
(n=385)

Control
(n=109)

Treatment
(n=114)

Control
(n=94)

Treatment
(n=68)

Control
(n=69)

Weekly
moderate
PA, minutes,
median
(IQR)
Baseline

Endpoint

P-value
BL to
Endpoint'
P-value T
vs. C at
Endpoint®
Weekly vigor-
ous PA, min-
utes, median
(IQR)
Baseline
Endpoint

P-value
BL to
Endpoint'
P-value T
vs. C at
Endpoint®
>Recom-
mended
weekly PA,
n (%)
Baseline
Endpoint
P-value
BL to
Endpoint2
P-value T
vs. C at
Endpoint*
PA Self-Effi-
cacy (1-4,
4 =highest),
mean (SD)
Baseline
Endpoint
P-value
BL to
Endpoint®
P-value T
vs. C at
Endpoint®

0 (0-140)
140 (70-210)

<0.001

0.002

0 (0-0)
0 (0-0)

0.011

0.009

39 (27.7)
80 (56.7)
<0.001

0.017

3.3(0.8)
3.7(0.5)
<0.001

<0.001

0 (0-105)
90 (0-210)

<0.001

0 (0-0)
0 (0-0)

0.026

37 (29.4)
53 (42.1)
0.030

3.3(0.7)
3.4(0.6)
0.386

180 (0-420)

290 (150—
1200)

<0.001

0.054

60.0 (0-240)

150.0
(30-360)

0.056

0.048

64 (75.3)
78 (91.8)
0.002

0.773

3.2(0.8)
3.7(0.5)
<0.001

<0.001

210 (85-510)

180 (120—
720)

0.243

90.0 (0-210)
90 (0-210)

0.508

84 (79.3)
96 (90.6)
0.007

3.3(0.7)
3.4(0.6)
0.311

60 (0-180)
116 (0-240)

0.020

0.027

0 (0-80)
90 (0-180)

<0.001

0.005

56 (49.1)
72 (63.2)
0.011

0.039

3.000.7)
3204
0.006

<0.001

90 (0-180)
90 (0-180)

0.234

0 (0-120)
0 (0-120)

0.148

50 (53.2)
46 (48.9)
0.527

3.0(0.7)
2.9(0.5)
0.436

0 (0-0)

0 (0-0)

180 (150-210) 90 (60-150)

<0.001

<0.001

0 (0-0)
30 (0-60)

<0.001

<0.001

7(10.3)
64 (94.1)
<0.001

<0.001

3.2(0.6)
3.9(0.3)
<0.001

<0.001

<0.001

0 (0-0)
0 (0-0)

0.039

7(10.1)
25 (36.2)
<0.001

3.2(0.7)
3.3(0.5)
0.939

@ Springer
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Table 3 (continued)

Bangladeshi Filipino Korean Asian Indian
Treatment Control Treatment Control Treatment Control Treatment Control
(n=141) (n=126) (n=385) (n=109) (n=114) (n=94) (n=68) (n=69)
PA Barri-
ers (1-5,
5=most),
mean (SD)
Baseline 1.4 (1.3) 1.5(1.2) 0.7 (1.0) 0.8 (1.1) 0.9 (1.1) 1.0 (1.0) 24 (1.4) 2.5(1.4)
Endpoint 0.9 (1.1) 1.1 (1.2) 0.4 (0.9) 0.7 (1.0) 0.8 (1.1) 1.0 (1.2) 1.1 (1.0) 1.8 (1.2)
P-value <0.001 0.004 0.021 0.282 0.304 0.843 <0.001 <0.001
BL to
Endpoint®
P-value T 0.178 0.070 0.132 <0.001
vs. C at
Endpoint®
PA Social
Interac-
tion (1-4,
4 =highest),
mean (SD)
Baseline n/a n/a 2.5(1.0) 2.4(0.9) 2.1(0.7) 2.1(0.8) 1.5 (0.6) 1.5 (0.6)
Endpoint n/a n/a 2.9 (0.7) 2.4 (0.8) 2.2(0.8) 2.0 (0.8) 3.2(0.7) 2.0 (0.6)
P-value n/a n/a <0.001 0.965 0.253 0.223 <0.001 <0.001
BL to
Endpoint®
P-value T <0.001 0.155 <0.001
vs. C at
Endpoint®

Bold values are statiscally significant (P < 0.05)

PA physical activity, T treatment, C control, BL baseline, /QR interquartile range

"Wilcoxon signed rank Test
2McNemar's test

3Paired- samples t-test
4Chi-square test

SWilcoxon rank sum test

SIndependent samples t-test

When stratified by study, moderate PA, vigorous PA, and
PA self-efficacy remained significant in all studies, while
recommended weekly PA was significant only among Asian
Indians and PA social interaction was significant only among
Filipinos and Asian Indians.

Age differences may explain some of the findings in the
Korean group, as this study consisted of older individuals
when compared to the other studies. Older age is associ-
ated with greater presence of comorbidities and variations
in physical function [54, 55]. It may be that lower physical
function among the Korean sample drives PA barriers in
this group. While the items assessing PA barriers addressed
individual, environmental, and social factors, it is difficult to
determine the role of physical function since objective per-
formance measures were not included in the parent studies.

@ Springer

We also found a significant association for social interac-
tion in regression, aligning with recent work demonstrating
the relationship between PA and social engagement [56, 57].
For Asian immigrants, the availability of culturally and lin-
guistically adapted programming and materials is identified
as a significant barrier to engaging in PA [58]. It may be that
participation in these studies allowed study participants to
access structured programming that specifically met their
needs for information, coaching, or social network support in
improving one’s activity level. While it is difficult to discern
whether improved social engagement is a direct result of a
CHW?’s efforts or arises from the natural process of group
dynamics in a structured intervention, these results none-
theless highlight the importance of examining how social
engagement may be used to promote physical activity in
future studies.
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Table 4 GEE Regression Outcome GEE Models
analysis of PA outcomes
overall and stratified by CHW Overall Coefficient’ 95% Confidence Interval p-value
intervention
Moderate PA? 0.97 (0.56, 1.38) <0.001
Vigorous PA? 1.18 (0.82, 1.54) <0.001
Recommended weekly PA’ 2.80 (1.81,4.32) <0.001
Self-efficacy scale 0.36 (0.25, 0.46) <0.001
Barriers scale -0.17 (- 0.37,0.03) 0.103
Social Interaction scale 0.45 (0.27,0.63) <0.001
Bangladeshi
Moderate PA2 0.98 (0.68, 1.80) <0.001
Vigorous PA? 1.03 (0.52, 1.54) <0.001
Recommended weekly PA3 2.32 (1.14,4.72) 0.192
Self-efficacy scale 0.34 (0.12, 0.56) 0.002
Barriers scale 0.00 (—=0.36,0.35) 0.982
Filipino
Moderate PA? 0.86 (0.14, 1.58) 0.019
Vigorous PA? 0.85 (0.01, 1.68) 0.048
Recommended weekly PA’® 1.83 (0.53, 6.26) 0.338
Self-efficacy scale 0.36 (0.17,0.55) <0.001
Barriers scale —-0.31 (= 0.66, 0.03) 0.077
Social Interaction scale 0.40 (0.12, 0.68) 0.005
Korean
Moderate PA? 1.22 (0.30, 1.95) 0.008
Vigorous PA? 1.46 (0.69, 2.22) <0.001
Recommended weekly PA® 2.04 (0.93-4.45) 0.074
Self-efficacy scale 0.24 (0.05, 0.44) 0.015
Barriers scale —-0.13 (= 0.51,0.25) 0.504
Social Interaction scale 0.18 (= 0.07,0.43) 0.165
Asian Indian
Moderate PA? 1.26 (0.54, 1.99) <0.001
Vigorous PA? 1.78 (1.06, 2.49) <0.001
Recommended weekly PA? 414 (6.46, 265.26) <0.001
Self-efficacy scale 0.65 (0.38,0.92) <0.001
Barriers scale —-0.51 (= 1.06, 0.04) 0.070
Social Interaction scale 1.07 (0.72, 1.42) <0.001

Bold values are statiscally significant (p < 0.05)

"Effect of group (treatment/control) by time (baseline/endpoint) interaction, adjusted for age, gender, time
in the US, education, employment, health insurance, and study

2Log transformed

3Logistic model, odds ratio presented

The recently released Physical Activity Guidelines for
Americans, 2nd Edition notes that engaging in PA may pro-
duce both immediate and cumulative benefits, and estab-
lishing habitual activity is critical to optimizing the myriad
effects of sustained PA [1]. Thus, from a behavior change
standpoint, our findings suggest that targeting precursors to
engaging in PA, such as PA barriers and PA self-efficacy,
may help individuals to meet recommended PA levels. This
further supports the notion that multi-component lifestyle
interventions targeting psychosocial variables and clinical

outcomes have the potential to effect positive behavior
changes. Lifestyle approaches are known to produce ben-
eficial changes in outcomes related to diabetes prevention
[59, 60] and CVD risk factors [61], and our study adds to
the literature that these changes can also occur among Asian
American subgroups.

All studies employed an approach that integrated
CHWs as program interventionists. This innovation may
have bolstered the curriculum, strengthening improve-
ments in clinical outcomes, PA, and PA related outcomes.

@ Springer
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The significant improvements in PA self-efficacy and
PA barriers for most subgroups suggest that important
mechanisms may have been affected, such as activat-
ing participant engagement in PA. In fact, our previous
work demonstrates that participants who were engaged
with CHWs reported that CHWs helped them to change
their behaviors and considered this a significant attribute
of the CHWSs’ role [62]. Culturally-tailored approaches
that employ CHWs also address health needs of diverse
groups. CHWs leverage their distinct community knowl-
edge and experience to establish a therapeutic rapport
and provide supportive culturally salient care to build
one’s knowledge and self-efficacy for behavior change
[19]. Although data specific to the roles of CHWs on PA
behaviors and outcomes was not collected, future work
should examine this aspect of study delivery in order to
better understand the pathways of program effectiveness.
This data may inform further refinement and tailoring of
education and counseling efforts towards individual PA
prescriptions and recommendations.

This study has several limitations. First, PA data was
collected by self-report and therefore is subject to recall
bias or interviewer bias. It is also possible that PA may be
subject to social desirability bias, and thus over-reported
by some participants. Future work should include objec-
tive PA measures. Second, PA outcomes have been
reported in previous publications, but our scales were
tailored for consistency across studies for data harmo-
nization. Our final analysis aggregated all of the studies.
Third, while recommended PA increased for all ethnic
groups, we do not know whether this effect is the result of
a comprehensive approach to improving a set of lifestyle
behaviors. Additionally, although significant changes in
vigorous PA were observed in the Bangladeshi and Asian
Indian groups, this occurred among a smaller subset and
should thus be interpreted with caution; greater changes
were seen in moderate PA, which aligns with the focus
of the intervention materials. Fourth, we do not examine
the impact of the individual CHWs within each group.
Notable limitations include variable presence of diabetes
and hypertension across ethnic groups that may have con-
founded the results. Similarly, differences across studies
in the interval between pre- and post-test measurements,
along with varied intervention approaches by ethnic
group may have influenced the results. Lastly, while our
Filipino sample was highly educated and had high English
fluency, this sample was also highly uninsured, which we
are unable to explain using our data. Possible reasons for
high rates of uninsurance in this group can include having
undocumented immigration status or being concentrated
in service sector professions where employer-sponsored
insurance in unavailable, but we did not collect this infor-
mation from participants. Filipinos who immigrate to the

@ Springer

US tend to have high college education rates and stronger
English skills, and the Philippines ranks 3rd for sending
highly educated migrants to other countries [63, 64].

Conclusion

Despite these limitations, our study contributes to the growing
evidence that culturally and linguistically appropriate interven-
tions can improve lifestyle outcomes for Asian Americans. In
particular, novel approaches to promoting PA through the use
of CHWs may hold promise in future interventions aimed at
lifestyle improvement and chronic disease management. Sub-
sequent work in this area should include objective measures of
PA and questionnaires with established validity and reliability.
Furthermore, our study results are consistent with the previ-
ously well-established work on the importance of goal setting
in behavior change [61, 65-67]. Additional examination of
curricular variations that influence significant outcomes may
be warranted. Similarly, future work should aim to identify
the mechanisms through which multi-component interventions
exert their effect. The success of CHW studies across various
Asian subgroups in improving PA and related outcomes dem-
onstrates the potential for widely disseminating this approach
to improve Asian American health.

Acknowledgements We acknowledge the CHWs for each study,
including Gulnahar Alam, Mamnunul Haq, Mursheda Ahmed, MD
Taher, Leonida Gamboa, Pacita Valdellon, Esperanza Perrella,
Mohammad Z. Dimaporo, Surinder Kaur, Satinder Kaur, Christina
Choi, Myoungmi Kim, and Hyunjae Yim. We also acknowledge all
of the study coordinators and co-investigators, including David Agui-
lar, Rucha Kavathe, Potri Ranka Manis Queano Nur, David Aguilar,
and Kay Chun. We especially thank the DREAM coalition, Kalusugan
Coalition, Korean Community Services, and UNITED SIKHS and all
of their staff for their support in conducting these studies. Finally, we
thank all of the volunteers and interns for each of the projects.

Funding This publication was made possible by Grant
1U48DP001904-01 (Centers for Disease Control and Prevention),
Grants P60 MD000538 and R24MD001786 (NIH National Institute
for Minority Health and Health Disparities), Grant 1RO1DK110048-
01A1 (NIH National Institute of Diabetes and Digestive and Kidney
Diseases), and Grant UL1 TR001445 (National Center for Advancing
Translational Sciences).

Declarations

Conflict of interest The Authors declare that there is no conflict of in-
terest.

Ethical Approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
tional research committee and with the 1964 Helinski Declaration and
its later amendments or comparable ethical standards.

Informed Consent Informed consent was obtained from all participants
included in the studies.



Journal of Immigrant and Minority Health (2023) 25:291-305

303

References

10.

11.

12.

13.

14.

15.

16.

17.

U.S. Department of Health and Human Services: Physical activity
guidelines for Americans. 2nd edition. US Department of Health
and Human Services, Washington, D.C. https://health.gov/sites/
default/files/2019-09/Physical_Activity_Guidelines_2nd_edition.
pdf#tpage=56. (2018). Accessed 5 May 2021.

Blackwell DL, Lucas JW, Clarke TC, Summary health statistics
for U.S. adults: National Health Interview Survey. National center
for health statistics. Vital Health Stat. 2012;10(260):2014.
Egede LE, Poston ME. Racial/ethnic differences in leisure-time
physical activity levels among individuals with diabetes. Diabetes
Care. 2004;27(10):2493—4. https://doi.org/10.2337/diacare.27.10.
2493.

Fulton JE: Physical inactivity is more common among racial and
ethnic minorities in most states. Centers for Disease Control and
Prevention. https://blogs.cdc.gov/healthequity/2020/04/01/physi
cal-inactivity/. (2020). Accessed 5 May 2021.

Li K, Wen M. Racial and ethnic disparities in leisure-time physical
activity in California: patterns and mechanisms. Race Soc Probl.
2013;5(3):147-56. https://doi.org/10.1007/s12552-013-9087-9.
Liao Y, Bang D, Cosgrove S, et al. Surveillance of health status
in minority communities - racial and ethnic approaches to com-
munity health across the U.S. (REACH U.S.) risk factor survey,
United States 2009. MMWR Surveill Summ. 2011;60(6):1-44.
Marquez DX, Neighbors CJ, Bustamante EE. Leisure time and
occupational physical activity among racial or ethnic minorities.
Med Sci Sports Exerc. 2010;42(6):1086-93. https://doi.org/10.
1249/MSS.0b013e3181c5ec05.

Yi SS, Roberts C, Lightstone AS, Shih M, Trinh-Shevrin C.
Disparities in meeting physical activity guidelines for Asian-
Americans in two metropolitan areas in the United States. Ann
Epidemiol. 2015;25(9):656-60. https://doi.org/10.1016/j.annep
idem.2015.05.002.

UCLA. AskCHIS. https://ask.chis.ucla.edu/AskCHIS/tools/_layou
ts/AskChisTool/home.aspx#/results. Accessed 5 May 2021.
New York City Department of Health and Mental Hygiene.
Epiquery: NYC interactive health data system - community health
survey. http://nyc.gov/health/epiquery. (2014). Accessed 21 Sept
2015.

Hawaii State Department of Health. Hawaii's indicator based
information system. http://ibis.hhdw.org/ibisph-view/. Accessed
5 May 2021.

Centers for Disease Control & Prevention (CDC). BRFSS preva-
lence & trends data. https://www.cdc.gov/brfss/brfssprevalence/
index.html. Accessed 5 May 2021.

Kandula NR, Lauderdale DS. Leisure time, non-leisure time, and
occupational physical activity in Asian Americans. Ann Epide-
miol. 2005;15(4):257-65. https://doi.org/10.1016/j.annepidem.
2004.06.006.

King L, Deng WQ, Hinterland K, et al: Health of Asians and
Pacific Islanders in New York City 2021.

Palmas W, March D, Darakjy S, et al. Community health worker
interventions to improve glycemic control in people with diabe-
tes: a systematic review and meta-analysis. J Gen Intern Med.
2015;30(7):1004-12. https://doi.org/10.1007/s11606-015-3247-0.
American Public Health Association: Community health work-
ers. https://www.apha.org/apha-communities/member-sections/
community-health-workers. (2018) Accessed 24 Jan 2019.
Cherrington A, Ayala GX, Amick H, Allison J, Corbie-Smith
G, Scarinci I. Implementing the community health worker
model within diabetes management: challenges and lessons
learned from programs across the United States. Diabetes Educ.
2008;34(5):824-33. https://doi.org/10.1177/0145721708323643.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Ruggiero L, Castillo A, Quinn L, Hochwert M. Translation of
the diabetes prevention program’s lifestyle intervention: role of
community health workers. Curr Diab Rep. 2012;12(2):127-37.
https://doi.org/10.1007/s11892-012-0254-y.

Katigbak C, Van Devanter N, Islam N, Trinh-Shevrin C. Part-
ners in health: a conceptual framework for the role of commu-
nity health workers in facilitating patients’ adoption of healthy
behaviors. Am J Public Health. 2015;105(5):872-80. https://
doi.org/10.2105/AJPH.2014.302411.

Costa EF, Guerra PH, Santos TI, Florindo AA. Systematic
review of physical activity promotion by community health
workers. Prev Med. 2015;81:114-21. https://doi.org/10.1016/j.
ypmed.2015.08.007.

Koniak-Griffin D, Brecht ML, Takayanagi S, Villegas J, Melen-
drez M, Balcazar H. A community health worker-led lifestyle
behavior intervention for Latina (Hispanic) women: feasibility
and outcomes of a randomized controlled trial. Int J Nurs Stud.
2015;52(1):75-87. https://doi.org/10.1016/j.ijnurstu.2014.09.
005.

Ursua RA, Aguilar DE, Wyatt LC, et al. A community health
worker intervention to improve blood pressure among Filipino
Americans with hypertension: a randomized controlled trial. Prev
Med Rep. 2018;11:42-8. https://doi.org/10.1016/j.pmedr.2018.05.
002.

Sattin RW, Williams LB, Dias J, et al. Community trial of a faith-
based lifestyle intervention to prevent diabetes among African-
Americans. J] Community Health. 2016;41(1):87-96. https://doi.
org/10.1007/s10900-015-0071-8.

Lopez PM, Islam N, Feinberg A, et al. A place-based community
health worker program: feasibility and early outcomes, New York
City, 2015. Am J Prev Med. 2017;52(3 Suppl 3):S284-9. https://
doi.org/10.1016/j.amepre.2016.08.034.

Islam NS, Wyatt LC, Taher MD, et al. A culturally tailored
community health worker intervention leads to improvement in
patient-centered outcomes for immigrant patients with type 2 dia-
betes. Clin Diabetes. 2018;36(2):100-11. https://doi.org/10.2337/
cd17-0068.

Islam NS, Zanowiak JM, Wyatt LC, et al. A randomized-con-
trolled, pilot intervention on diabetes prevention and healthy
lifestyles in the New York City Korean community. J Com-
munity Health. 2013;38(6):1030—41. https://doi.org/10.1007/
$10900-013-9711-z.

Islam N, Wyatt L, Patel S, Shapiro E, Tandon SD, Mukherji BR,
Tanner M, Rey M, Trinh-Shevrin C. Evaluation of a community
health worker pilot intervention to improve diabetes management
in Bangladeshi immigrants with type 2 diabetes in New York City.
Diabetes Educator. 2013;39(4):478.

Islam NS, Zanowiak JM, Wyatt LC, et al. Diabetes prevention in
the New York City Sikh Asian Indian community: a pilot study.
Int J Environ Res Public Health. 2014;11(5):5462-86. https://doi.
org/10.3390/ijerph110505462.

Lim S, Wyatt LC, Chauhan H, et al. A culturally adapted diabetes
prevention intervention in the New York City Sikh Asian Indian
community leads to improvements in health behaviors and out-
comes. Health Behav Res. 2018;2:4.

Kwon S, Wyatt L, Kum S, et al. Evaluation of a diabetes pre-
vention intervention for Korean American immigrants at-risk for
diabetes. Health Equity. 2022;6(1):167-77.

Jih J, Stewart SL, Luong TN, Nguyen TT, McPhee SJ, Nguyen
BH. A cluster randomized controlled trial of a lay health worker
intervention to increase healthy eating and physical activity
among Vietnamese Americans. Prev Chronic Dis. 2020;17:E33.
https://doi.org/10.5888/pcd17.190353.

. George S, Duran N, Norris K. A systematic review of barriers

and facilitators to minority research participation among African
Americans, Latinos, Asian Americans, and Pacific Islanders. AmJ

@ Springer


https://health.gov/sites/default/files/2019-09/Physical_Activity_Guidelines_2nd_edition.pdf#page=56
https://health.gov/sites/default/files/2019-09/Physical_Activity_Guidelines_2nd_edition.pdf#page=56
https://health.gov/sites/default/files/2019-09/Physical_Activity_Guidelines_2nd_edition.pdf#page=56
https://doi.org/10.2337/diacare.27.10.2493
https://doi.org/10.2337/diacare.27.10.2493
https://blogs.cdc.gov/healthequity/2020/04/01/physical-inactivity/
https://blogs.cdc.gov/healthequity/2020/04/01/physical-inactivity/
https://doi.org/10.1007/s12552-013-9087-9
https://doi.org/10.1249/MSS.0b013e3181c5ec05
https://doi.org/10.1249/MSS.0b013e3181c5ec05
https://doi.org/10.1016/j.annepidem.2015.05.002
https://doi.org/10.1016/j.annepidem.2015.05.002
https://ask.chis.ucla.edu/AskCHIS/tools/_layouts/AskChisTool/home.aspx#/results
https://ask.chis.ucla.edu/AskCHIS/tools/_layouts/AskChisTool/home.aspx#/results
http://nyc.gov/health/epiquery
http://ibis.hhdw.org/ibisph-view/
https://www.cdc.gov/brfss/brfssprevalence/index.html
https://www.cdc.gov/brfss/brfssprevalence/index.html
https://doi.org/10.1016/j.annepidem.2004.06.006
https://doi.org/10.1016/j.annepidem.2004.06.006
https://doi.org/10.1007/s11606-015-3247-0
https://www.apha.org/apha-communities/member-sections/community-health-workers
https://www.apha.org/apha-communities/member-sections/community-health-workers
https://doi.org/10.1177/0145721708323643
https://doi.org/10.1007/s11892-012-0254-y
https://doi.org/10.2105/AJPH.2014.302411
https://doi.org/10.2105/AJPH.2014.302411
https://doi.org/10.1016/j.ypmed.2015.08.007
https://doi.org/10.1016/j.ypmed.2015.08.007
https://doi.org/10.1016/j.ijnurstu.2014.09.005
https://doi.org/10.1016/j.ijnurstu.2014.09.005
https://doi.org/10.1016/j.pmedr.2018.05.002
https://doi.org/10.1016/j.pmedr.2018.05.002
https://doi.org/10.1007/s10900-015-0071-8
https://doi.org/10.1007/s10900-015-0071-8
https://doi.org/10.1016/j.amepre.2016.08.034
https://doi.org/10.1016/j.amepre.2016.08.034
https://doi.org/10.2337/cd17-0068
https://doi.org/10.2337/cd17-0068
https://doi.org/10.1007/s10900-013-9711-z
https://doi.org/10.1007/s10900-013-9711-z
https://doi.org/10.3390/ijerph110505462
https://doi.org/10.3390/ijerph110505462
https://doi.org/10.5888/pcd17.190353

304

Journal of Immigrant and Minority Health (2023) 25:291-305

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Public Health. 2014;104(2):e16-31. https://doi.org/10.2105/AJPH.
2013.301706.

Han HR, Kim KB, Kim MT. Evaluation of the training of Korean
community health workers for chronic disease management.
Health Educ Res. 2007;22(4):513-21. https://doi.org/10.1093/
her/cyl112.

Kwon SC, Patel S, Choy C, et al. Implementing health promo-
tion activities using community-engaged approaches in Asian
American faith-based organizations in New York City and New
Jersey. Transl Behav Med. 2017;7(3):444—-66. https://doi.org/10.
1007/s13142-017-0506-0.

Chen EK, Reid MC, Parker SJ, Pillemer K. Tailoring evidence-
based interventions for new populations: a method for program
adaptation through community engagement. Eval Health Prof.
2013;36(1):73-92. https://doi.org/10.1177/0163278712442536.
Contreras CA. Addressing cardiovascular health in Asian Amer-
icans and Pacific Islanders: a background report. Asian Am Pac
Isl J Health. 1999;7(2):95-145.

Frisbie WP, Cho Y, Hummer RA. Immigration and the health
of Asian and Pacific Islander adults in the United States. Am J
Epidemiol. 2001;153(4):372-80.

Li CI, Malone KE, Daling JR. Differences in breast cancer stage,
treatment, and survival by race and ethnicity. Arch Intern Med.
2003;163(1):49-56.

Fang J, Madhavan S, Alderman MH. Low birth weight: race
and maternal nativity—impact of community income. Pediatrics.
1999;103(1):ES.

Srinivasan S, Guillermo T. Toward improved health: disaggre-
gating Asian American and Native Hawaiian/Pacific Islander
data. Am J Public Health. 2000;90(11):1731-4.

Hsu WC, Araneta MRG, Kanaya AM, Chiang JL, Fujimoto W.
BMI cut points to identify at-risk Asian Americans for type 2
diabetes screening. Diabetes Care. 2015;38(1):150-8. https://
doi.org/10.2337/dc14-2391.

Islam NS, Khan S, Kwon S, Jang D, Ro M, Trinh-Shevrin C.
Methodological issues in the collection, analysis, and reporting
of granular data in Asian American populations: historical chal-
lenges and potential solutions. J Health Care Poor Underserved.
2010;21(4):1354-81.

Kwon SC, Wyatt LC, Kranick JA, et al. Physical activity, fruit
and vegetable intake, and health-related quality of life among
older Chinese, Hispanics, and Blacks in New York City. Am J
Public Health. 2015;105(Suppl 3):S544-552. https://doi.org/10.
2105/ajph.2015.302653.

Kao D, Carvalho Gulati A, Lee RE. Physical activity
among Asian American adults in Houston, Texas: data
from the health of Houston survey 2010. J Immigr Minor
Health. 2016;18(6):1470-81. https://doi.org/10.1007/
$10903-015-0274-1.

National Heart L, and Blood Institute, Healthy Heart, Healthy
Family: A community health worker's manual for the Filipino
community. http://www.nhlbi.nih.gov/health-pro/resources/
heart/filipino-health-manual/intro. (2012) Accessed 24 Oct
2017.

U.S. Department of Health and Human Services: National dia-
betes education program. https://www.niddk.nih.gov/health-
information/communication-programs/ndep. Accessed 24 Oct
2017.

U.S. Department of Health and Human Services: Diabetes
prevention program (DPP). https://www.niddk.nih.gov/about-
niddk/research-areas/diabetes/diabetes-prevention-program-
dpp/Pages/default.aspx. (2008) Accessed 24 Oct 2017.

Ruiz Y, Matos S, Kapadia S, et al. Lessons learned from
a community-academic initiative: the development of a
core competency-based training for community-academic

@ Springer

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

initiative community health workers. Am J Public Health.
2012;102(12):2372-9. https://doi.org/10.2105/AJPH.2011.
300429.

Ursua RA, Aguilar DE, Wyatt LC, et al. A community health
worker intervention to improve management of hypertension
among Filipino Americans in New York and New Jersey: a pilot
study. Ethn Dis. 2014;24(1):67-76.

U.S. Department of Health and Human Services: 2008 physical
activity guidelines for Americans. https://health.gov/paguidelin
es/pdf/paguide.pdf.

Bandura A. Guide for constructing self-efficacy scales. Self-
efficacy beliefs of adolescents. Information Age Publishing;
2006.

Sechrist KR, Walker SN, Pender NJ. Development and psycho-
metric evaluation of the exercise benefits/barriers scale. Res
Nurs Health. 1987;10(6):357-65.

Nothwehr F, Dennis L, Wu H. Measurement of behavio-
ral objectives for weight management. Health Educ Behav.
2007;34(5):793-809. https://doi.org/10.1177/1090198106
288559.

Milanovic Z, Pantelic S, Trajkovic N, Sporis G, Kostic R,
James N. Age-related decrease in physical activity and func-
tional fitness among elderly men and women. Clin Interv Aging.
2013:8:549-56. https://doi.org/10.2147/CIA.S44112.

Dong X, Bergren SM, Simon MA. The decline of directly
observed physical function performance among U.S. Chinese
older adults. J Gerontol A Biol Sci Med Sci. 2017;72:S11-5.
https://doi.org/10.1093/gerona/glx046.

Liffiton JA, Horton S, Baker J, Weir PL. Successful aging: how
does physical activity influence engagement with life? Euro
Rev Aging Phys Act. 2012;9(2):103-8. https://doi.org/10.1007/
$11556-012-0098-0.

Whaley DE: Physical activity for social engagement in older
Americans Summer 2016 Contract No.: December 26, 2018.
Katigbak C, Flaherty E, Chao YY, Nguyen T, Cheung D, Yiu-
Cho KR. A systematic review of culturally specific interven-
tions to increase physical activity for older Asian Americans. J
Cardiovasc Nurs. 2018;33(4):313-21. https://doi.org/10.1097/
JCN.0000000000000459.

Dunkley AJ, Bodicoat DH, Greaves CJ, et al. Diabetes preven-
tion in the real world: effectiveness of pragmatic lifestyle inter-
ventions for the prevention of type 2 diabetes and of the impact
of adherence to guideline recommendations: a systematic
review and meta-analysis. Diabetes Care. 2014;37(4):922-33.
https://doi.org/10.2337/dc13-2195.

Balk EM, Earley A, Raman G, Avendano EA, Pittas AG, Rem-
ington PL. Combined diet and physical activity promotion pro-
grams to prevent type 2 diabetes among persons at increased
risk: a systematic review for the community preventive services
task force. Ann Intern Med. 2015;163(6):437-51. https://doi.
org/10.7326/M15-0452.

Dunn AL, Marcus BH, Kampert JB, Garcia ME, Kohl HW 3rd,
Blair SN. Comparison of lifestyle and structured interventions
to increase physical activity and cardiorespiratory fitness: a ran-
domized trial. JAMA. 1999;281(4):327-34.

Islam N, Shapiro E, Wyatt L, et al. Evaluating community health
workers’ attributes, roles, and pathways of action in immigrant
communities. Prev Med. 2017;103:1-7. https://doi.org/10.
1016/j.ypmed.2017.07.020.

Institute of Health Policy and Development Studies. Migra-
tion of health workers: Country case study Philippines Geneva:
International Labor Office 2006.

Gallardo LH, J B: Filipino Immigrants int he Unitd States.
2020.https://www.migrationpolicy.org/article/filipino-immig
rants-united-states-2020. (2020) Accessed 16 Mar 2022.


https://doi.org/10.2105/AJPH.2013.301706
https://doi.org/10.2105/AJPH.2013.301706
https://doi.org/10.1093/her/cyl112
https://doi.org/10.1093/her/cyl112
https://doi.org/10.1007/s13142-017-0506-0
https://doi.org/10.1007/s13142-017-0506-0
https://doi.org/10.1177/0163278712442536
https://doi.org/10.2337/dc14-2391
https://doi.org/10.2337/dc14-2391
https://doi.org/10.2105/ajph.2015.302653
https://doi.org/10.2105/ajph.2015.302653
https://doi.org/10.1007/s10903-015-0274-1
https://doi.org/10.1007/s10903-015-0274-1
http://www.nhlbi.nih.gov/health-pro/resources/heart/filipino-health-manual/intro
http://www.nhlbi.nih.gov/health-pro/resources/heart/filipino-health-manual/intro
https://www.niddk.nih.gov/health-information/communication-programs/ndep
https://www.niddk.nih.gov/health-information/communication-programs/ndep
https://www.niddk.nih.gov/about-niddk/research-areas/diabetes/diabetes-prevention-program-dpp/Pages/default.aspx
https://www.niddk.nih.gov/about-niddk/research-areas/diabetes/diabetes-prevention-program-dpp/Pages/default.aspx
https://www.niddk.nih.gov/about-niddk/research-areas/diabetes/diabetes-prevention-program-dpp/Pages/default.aspx
https://doi.org/10.2105/AJPH.2011.300429
https://doi.org/10.2105/AJPH.2011.300429
https://health.gov/paguidelines/pdf/paguide.pdf
https://health.gov/paguidelines/pdf/paguide.pdf
https://doi.org/10.1177/1090198106288559
https://doi.org/10.1177/1090198106288559
https://doi.org/10.2147/CIA.S44112
https://doi.org/10.1093/gerona/glx046
https://doi.org/10.1007/s11556-012-0098-0
https://doi.org/10.1007/s11556-012-0098-0
https://doi.org/10.1097/JCN.0000000000000459
https://doi.org/10.1097/JCN.0000000000000459
https://doi.org/10.2337/dc13-2195
https://doi.org/10.7326/M15-0452
https://doi.org/10.7326/M15-0452
https://doi.org/10.1016/j.ypmed.2017.07.020
https://doi.org/10.1016/j.ypmed.2017.07.020
https://www.migrationpolicy.org/article/filipino-immigrants-united-states-2020
https://www.migrationpolicy.org/article/filipino-immigrants-united-states-2020

Journal of Immigrant and Minority Health (2023) 25:291-305

305

65.

66.

67.

Artinian NT, Fletcher GF, Mozaffarian D, et al. Interventions
to promote physical activity and dietary lifestyle changes
for cardiovascular risk factor reduction in adults: a scientific
statement from the American Heart Association. Circulation.
2010;122(4):406-41. https://doi.org/10.1161/CIR.0b013e3181
e8edfl.

Strecher VJ, Seijts GH, Kok GJ, et al. Goal setting as
a strategy for health behavior change. Health Educ Q.
1995;22(2):190-200.

Shilts MK, Horowitz M, Townsend MS. Goal setting as a strat-
egy for dietary and physical activity behavior change: a review
of the literature. Am J Health Promot. 2004;19(2):81-93.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1161/CIR.0b013e3181e8edf1
https://doi.org/10.1161/CIR.0b013e3181e8edf1

	Promoting Physical Activity Among Immigrant Asian Americans: Results from Four Community Health Worker Studies
	Abstract
	Introduction
	Methods
	Design
	Setting and Sample
	Measures
	Self-Reported Weekly PA
	PA Self-Efficacy
	PA Barriers
	PA Social Engagement
	Health
	Socio-Demographics

	Analysis

	Results
	Regression Analysis

	Discussion
	Conclusion
	Acknowledgements 
	References




