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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).

Keywords  Asian Americans · Community-based participatory research · Health promotion · Physical activity · Health 
disparities

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 

and Human Services 2018 PA Guideline recommendations. 
Recommendations include ≥ 150 min per week of moder-
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 

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 CHWs 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 × 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 α: 
Bangladeshi: 0.66, Filipino: 0.53, Korean: 0.54, and Asian 
Indian: 0.90.
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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 α: 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 α: 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.Ta
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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 

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 (0–420 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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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 (β = 0.97, 95% CI 
0.56–1.38), weekly vigorous PA (β = 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 (β = 0.36, 95% CI 0.25, 
0.46) and social interaction (β = 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). Ta
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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 = 85)

Control 
(n = 109)

Treatment 
(n = 114)

Control 
(n = 94)

Treatment 
(n = 68)

Control 
(n = 69)

Weekly 
moderate 
PA, minutes, 
median 
(IQR)

 Baseline 0 (0–140) 0 (0–105) 180 (0–420) 210 (85–510) 60 (0–180) 90 (0–180) 0 (0–0) 0 (0–0)
 Endpoint 140 (70–210) 90 (0–210) 290 (150–

1200)
180 (120–

720)
116 (0–240) 90 (0–180) 180 (150–210) 90 (60–150)

 P-value 
BL to 
Endpoint1

 < 0.001  < 0.001  < 0.001 0.243 0.020 0.234  < 0.001  < 0.001

 P-value T 
vs. C at 
Endpoint5

0.002 0.054 0.027  < 0.001

Weekly vigor-
ous PA, min-
utes, median 
(IQR)

 Baseline 0 (0–0) 0 (0–0) 60.0 (0–240) 90.0 (0–210) 0 (0–80) 0 (0–120) 0 (0–0) 0 (0–0)
 Endpoint 0 (0–0) 0 (0–0) 150.0 

(30–360)
90 (0–210) 90 (0–180) 0 (0–120) 30 (0–60) 0 (0–0)

 P-value 
BL to 
Endpoint1

0.011 0.026 0.056 0.508  < 0.001 0.148  < 0.001 0.039

 P-value T 
vs. C at 
Endpoint5

0.009 0.048 0.005  < 0.001

≥ Recom-
mended 
weekly PA, 
n (%)

 Baseline 39 (27.7) 37 (29.4) 64 (75.3) 84 (79.3) 56 (49.1) 50 (53.2) 7 (10.3) 7 (10.1)
 Endpoint 80 (56.7) 53 (42.1) 78 (91.8) 96 (90.6) 72 (63.2) 46 (48.9) 64 (94.1) 25 (36.2)
 P-value 

BL to 
Endpoint2

 < 0.001 0.030 0.002 0.007 0.011 0.527  < 0.001  < 0.001

 P-value T 
vs. C at 
Endpoint4

0.017 0.773 0.039  < 0.001

PA Self-Effi-
cacy (1–4, 
4 = highest), 
mean (SD)

 Baseline 3.3 (0.8) 3.3 (0.7) 3.2 (0.8) 3.3 (0.7) 3.0 (0.7) 3.0 (0.7) 3.2 (0.6) 3.2 (0.7)
 Endpoint 3.7 (0.5) 3.4 (0.6) 3.7 (0.5) 3.4 (0.6) 3.2 (0.4) 2.9 (0.5) 3.9 (0.3) 3.3 (0.5)
 P-value 

BL to 
Endpoint3

 < 0.001 0.386  < 0.001 0.311 0.006 0.436  < 0.001 0.939

 P-value T 
vs. C at 
Endpoint6

 < 0.001  < 0.001  < 0.001  < 0.001
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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.

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.

Table 3   (continued)

Bangladeshi Filipino Korean Asian Indian

Treatment 
(n = 141)

Control 
(n = 126)

Treatment 
(n = 85)

Control 
(n = 109)

Treatment 
(n = 114)

Control 
(n = 94)

Treatment 
(n = 68)

Control 
(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) 2.4 (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 

BL to 
Endpoint3

 < 0.001 0.004 0.021 0.282 0.304 0.843  < 0.001  < 0.001

 P-value T 
vs. C at 
Endpoint6

0.178 0.070 0.132  < 0.001

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 

BL to 
Endpoint3

n/a n/a  < 0.001 0.965 0.253 0.223  < 0.001  < 0.001

 P-value T 
vs. C at 
Endpoint6

 < 0.001 0.155  < 0.001

Bold values are statiscally significant (P < 0.05)
PA physical activity, T treatment, C control, BL baseline, IQR interquartile range
1 Wilcoxon signed rank Test
2 McNemar’s test
3 Paired- samples t-test
4 Chi-square test
5 Wilcoxon rank sum test
6 Independent samples t-test
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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. 

Table 4   GEE Regression 
analysis of PA outcomes 
overall and stratified by CHW 
intervention

Bold values are statiscally significant (p < 0.05)
1 Effect of group (treatment/control) by time (baseline/endpoint) interaction, adjusted for age, gender, time 
in the US, education, employment, health insurance, and study
2 Log transformed
3 Logistic model, odds ratio presented

Outcome GEE Models

Overall Coefficient1 95% Confidence Interval p-value

Moderate PA2 0.97 (0.56, 1.38)  < 0.001
Vigorous PA2 1.18 (0.82, 1.54)  < 0.001
Recommended weekly PA3 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 PA2 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 PA2 0.86 (0.14, 1.58) 0.019
 Vigorous PA2 0.85 (0.01, 1.68) 0.048
 Recommended weekly PA3 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 PA2 1.22 (0.30, 1.95) 0.008
 Vigorous PA2 1.46 (0.69, 2.22)  < 0.001
 Recommended weekly PA3 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 PA2 1.26 (0.54, 1.99)  < 0.001
 Vigorous PA2 1.78 (1.06, 2.49)  < 0.001
 Recommended weekly PA3 41.4 (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
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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 CHWs’ 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 

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.
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