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IMPORTANCE Community health worker (CHW) intervention is a promising approach to
address type 2 diabetes among Latinos. However, evidence from randomized clinical studies
is limited.

OBJECTIVE To compare a CHW intervention with enhanced usual care.

DESIGN, SETTING, AND PARTICIPANTS This 52-week, single-blind, randomized clinical trial
included 300 Latino adults aged 18 to 65 years who were treated in 2 public hospital
outpatient clinics in Miami-Dade County, Florida, from July 1, 2010, through October 31, 2013.
Eligible participants had a hemoglobin A1c (HbA1c) level of 8.0 or greater. Follow-up was
completed January 31, 2015, and data were analyzed from March 10, 2015, to June 6, 2016.

INTERVENTIONS A 1-year CHW intervention consisted of home visits, telephone calls, and
group-level activities.

MAIN OUTCOMES AND MEASURES Primary outcomes included systolic blood pressure (SBP),
low-density lipoprotein cholesterol (LDLC) levels, and HbA1c levels. Secondary outcomes
included body mass index, medication regimen intensification, and self-reported measures of
diet, physical activity, and medication regimen adherence.

RESULTS Of the 300 participants randomized (135 men [45%] and 165 women [55%]; mean
[SD] age, 55.2 [7.0] years), we obtained follow-up data on 215 (71.7%). Participants in the
CHW group received a median of 4 home visits and 20 telephone calls. After adjusting for
baseline values and covariates, participants in the CHW group had an HbA1c level that was
0.51% lower (95% CI, −0.94% to −0.08%) than that of participants in the enhanced usual
care group. The reduction in SBP of 4.62 mm Hg (95% CI, −9.01 to −0.24 mm Hg) did not
meet the preplanned target of 8 mm Hg and was not statistically significant in unadjusted
models. No significant differences in LDLC levels (mean difference, −8.2 mg/dL; 95% CI,
−18.8 to 2.3 mg/dL) or any of the preplanned secondary outcomes were observed. Post hoc
analyses suggest that the intervention may be more beneficial among those with worse
control of their type 2 diabetes at baseline.

CONCLUSIONS AND RELEVANCE Among Latinos with poorly controlled type 2 diabetes,
a 12-month CHW intervention lowered HbA1c levels by 0.51%. The intervention did not lead to
improvements in LDLC levels, and the findings with respect to SBP were variable and half of
what was targeted. Future studies should examine whether CHW interventions affect other
measures, such as access to health care or social determinants of health.
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I n the United Sates, Latinos are almost twice as likely as non-
Hispanic white individuals to be diagnosed with type 2
diabetes.1 Furthermore, nearly three-quarters of the La-

tino population 45 years and older has type 2 diabetes or
prediabetes.2 Effective strategies for improving health out-
comes among this group incorporate culturally tailored mul-
tifactorial interventions delivered for longer than 6 months.3

Most promising are individualized high-intensity interven-
tions that incorporate community health workers (CHWs; also
known as lay health workers).4

A large body of data from nonexperimental studies sup-
ports the use of CHWs among Latinos with type 2 diabetes.
However, the evidence from randomized clinical trials (RCTs)
is limited.4 As recently reviewed,5,6 the few existing RCTs show-
ing positive outcomes have had several limitations, including
behavioral rather than physiologic outcomes, short follow-
up, and/or focus on Latinos of Mexican origin. In addition, in
most studies, CHWs served as part of a multidisciplinary in-
tervention that included professional health care workers, such
as nurse practitioners or pharmacists, managing medication
regimens. This diversity makes evaluation of the indepen-
dent effect of CHWs distinct from the broader intervention in-
volving various types of health care workers difficult.

In this study, we present findings from the Miami Healthy
Heart Initiative, an RCT of 300 Latinos with type 2 diabetes
randomized to enhanced usual care (EUC) or a comprehen-
sive 1-year CHW intervention. We tested the hypothesis that
a CHW intervention would reduce systolic blood pressure
(SBP)7 and low-density lipoprotein cholesterol (LDLC) levels,8

2 of the most important and modifiable determinants of mac-
rovascular complications in patients with type 2 diabetes, and
enhance glycemic control (determined by hemoglobin A1c

[HbA1c] level), an important modifiable determinant of dia-
betic microvascular complications.9,10

Methods
Detailed methods of the Miami Healthy Heart Initiative have
been previously described, and a copy of the study protocol
is available in Supplement 1.5 In brief, the study was a single-
blind, parallel-group, pragmatic RCT in which patients were
randomized to the CHW intervention or the EUC group in a 1:1
ratio stratified by sex. The study was conducted among pa-
tients receiving care at 1 of 2 safety-net clinics in Miami-Dade
County, Florida. Both clinics were part of the county’s public
hospital system. Care at both sites is provided by trainees (in-
ternal medicine or family medicine) under the supervision of
attending physicians. The study was approved by the human
subjects research office of the University of Miami, Miami,
Florida. All patients provided written informed consent.

Participants were recruited from July 1, 2010, through Oc-
tober 31, 2013, and follow-up was completed on January 31,
2015. Eligible participants were Latino adults aged 18 to 65 years
with at least 2 clinic visits and a last HbA1c level of 8.0% or
greater (to convert to a proportion of total hemoglobin level,
multiply by 0.01). With use of contact information from the
electronic medical record, eligible patients were sent a letter

describing the study and an opt-out option (by mail or tele-
phone) if they did not wish to participate. A research assis-
tant followed up by telephone with potential participants who
did not opt out. Patients were excluded if they had been diag-
nosed with type 2 diabetes less than 6 months previously, self-
reported having type 1 diabetes, were diagnosed with type 2
diabetes at younger than 25 years, were enrolled in other in-
tervention studies, or planned to move from the county within
the next year.

Eligible patients interested in participating were invited
to a baseline evaluation at the University of Miami. After
providing informed consent, participants underwent phle-
botomy, and samples were analyzed for LDLC and HbA1c

levels at the University of Miami Diabetes Research Insti-
tute. Systolic blood pressure was assessed using automated
cuffs according to American Heart Association guidelines.11

Participants then completed a structured interview consist-
ing of validated survey instruments assessing sociodemo-
graphic characteristics, depression,12 medication regimen
adherence,13 physical activity,14 and nutritional intake.15 We
also reviewed medication lists at baseline and 12 months to
determine whether any intensification of the medication
regimen (increased dosage or additional medication) used
to treat blood pressure, type 2 diabetes, or hypercholester-
olemia occurred.5 Patients were then randomized by the
study statistician (H.L.) in a 1:1 ratio to 1 of 2 groups using an
allocation sequence conducted before study commence-
ment. At 12 months, participants were invited to a follow-up
assessment using similar procedures. The research assistant
conducting the follow-up interview was blinded to subject
allocation.

EUC Group
Participants randomized to the EUC group continued to re-
ceive care from their primary health care clinician. Resources
available at the clinics included social workers and nurse edu-
cators who could provide counseling on nutrition, physical ac-
tivity, type 2 diabetes education, and medication regimen ad-
herence. In addition to these existing services, our study team
mailed EUC type 2 diabetes education materials to partici-
pants every 3 months.5 Follow-up telephone calls were con-
ducted approximately 2 weeks after each mailing to confirm
receipt of mailings and verify contact information.

Key Points
Question Can a community health worker intervention improve
outcomes among Latinos with poorly controlled type 2 diabetes?

Finding In this randomized clinical trial of 300 Latino adults, a
community health worker intervention resulted in modest
improvements in hemoglobin A1c levels. The effect on systolic
blood pressure varied and did not meet the preplanned target, and
no changes in low-density lipoprotein cholesterol levels were
observed.

Meaning The community health worker intervention showed
improvement in only 1 of the 3 preplanned primary outcomes.
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CHW Intervention
Participants randomized to the CHW intervention continued
to receive usual care from their health care clinicians. All
needed tests, services, medications, and appointments were
coordinated by the primary care clinician. Patients also re-
ceived 12 months of a personalized CHW intervention. The
CHWs providing the intervention completed a 75-hour train-
ing curriculum, including CHW-specific skills (35 hours); type
2 diabetes clinical and behavioral interventions (20 hours), in-
cluding motivational interviewing training; and basic re-
search methods, including training on human participants re-
search (20 hours). The CHW trainees also shadowed 5 patient
home visits with another CHW before receiving their initial
cases. Ongoing periodic CHW training on issues such as CHW
skills, clinic and insurance navigation, cardiovascular dis-
ease and type 2 diabetes care, and human participants oc-
curred approximately every 2 months. The CHWs were not part
of the health care system staff.

The bulk of the CHW intervention was provided via tailored
home visits and telephone calls. The frequency of visits and calls
was tailored to each patient’s needs based on information gath-
ered during the enactment phase. However, 4 home visits and
12 calls during the 12 months were considered a reasonable tar-
get.Inaddition,interventionparticipantswereinvitedtomonthly
educational groups led by CHWs and bimonthly exercise groups
in parks located within a convenient proximity to their homes.
The CHW services included health education, patient navigation
(help obtaining appointments, appointment reminders, appoint-
ment preparation checklists, medication refills, assistance with
behavioral health linkages, communication with the clinician
about patient care issues, and ≥1 clinic visit with the patient), and
health coaching (helping patients to prioritize concerns before
clinician visits, bringing all their medications, and ensuring they
informed clinicians during the visit about elevated home blood
pressure or glucose level readings). For long-term disease man-
agement, CHWs used culturally relevant resources, manuals, and
tool kits.5,16 In addition, based on a framework of social deter-
minantsofhealth,CHWsassistedwithnonmedicalservices,such
as housing, employment, legal and financial assistance, food re-
sources, and, when needed, linkages to existing community so-
cial service providers. On a weekly basis, a CHW supervisor (a
master’s level social worker) reviewed all CHW case logs and dis-
cussed intervention plans for participants. Fidelity was also
tracked by random monitoring of CHW telephone calls, accom-
panying CHWs to selected home visits, attending group sessions,
and reviewing quantitative data on visits, calls, and group activi-
ties. Each CHW caseload was approximately 30 patients.

Statistical Analysis
Data were analyzed from March 10, 2015, to June 6, 2016. The
3 primary outcomes included changes in SBP, LDLC level, and
HbA1c level, calculated by subtracting the follow-up values from
the baseline values. Our sample size of 300 patients (150 in each
arm) was designed to detect clinically meaningful changes in SBP
of 8 mm Hg; in LDLC level, 10 mg/dL (to convert to millimoles
per liter, multiply by 0.0259); and in HbA1c level, 0.5%, allow-
ing up to 25% attrition.5 The primary analysis consisted of a
difference-in-difference analysis for these continuous outcomes

as measured at baseline and at 12 months using simple unpaired
2-tailed t tests. Analysis of covariance was used to estimate HbA1c

level, SBP, and LDLC level at follow-up, adjusting for their cor-
responding baseline values and baseline potential confounders,
such as age, sex, body mass index (BMI) (calculated as weight
in kilograms divided by height in meters squared), educational
attainment, depression,12 and comorbidity,17 that were selected
a priori. We also report a subgroup analysis restricted to those
participants who had an HbA1c level of at least 9.0% or an SBP
of at least 140 mm Hg at study entry. Two sensitivity analyses
were conducted to account for missing data among participants
lost to or unavailable for follow-up. One was multiple imputa-
tion using 30 replication data sets with the previous observa-
tions as covariates and monotone missing data patterns.18,19 The
other was imputation using the third-quartile scores of partici-
pants who completed the evaluation. This latter approach as-
sumes that participants lost to attrition had worse outcomes than
thosewhoremainedinthestudy.Forbinarysecondaryoutcomes
with preintervention and postintervention values, we used gen-
eralized estimating equation models. For those with values only
at 12 months, such as medication regimen intensification, χ2 tests
were used to compare differences between groups. We used SAS
(version 9.2; SAS Institute, Inc) with an α value of .05 to test for
significance.

Results
Our review of electronic medical record data identified 794 po-
tentially eligible study participants. Clinicians referred 69 addi-
tional potential participants. We were able to contact 625 patients
(72.4%) via telephone. Of these, 115 (18.4%) declined to partici-
pate, and 134 (21.4%) did not meet study eligibility criteria; 76
of 376 (20.2%) who had agreed to a baseline evaluation did not
attendsuchavisit,despitemultipleschedulingattempts(Figure).
A total of 300 patients (135 men [45%] and 165 women [55%];
mean [SD] age, 55.2 [7.0] years) were enrolled.

Baseline characteristics of participants are provided in
Table 1. Additional characteristics have been previously
published.22 With respect to Latino ancestry, 115 (38.3%) were
born in Cuba; the rest were from more than a dozen different
Latin American countries. Although more than 80% of par-
ticipants had been living in the United States for longer than
10 years, only 140 (46.7%) had become citizens. Further-
more, nearly half (143 [47.7%]) scored the lowest possible score
on the acculturation scale,20 but only 45 (15%) lacked ad-
equate health literacy.21

At study entry, the mean (SD) HbA1c level was 9.3% (2.0%)
and the mean (SD) SBP was 133 (19) mm Hg, with 144 patients
(48%) at the SBP target of less than 130 mm Hg (based on guide-
lines at the time of the study23). Although the CHW and EUC
groups had a similar distribution of sociodemographic char-
acteristics, baseline SBP was higher in the EUC group (Table 1).

At 12 months, 215 participants (71.7%) completed the fol-
low-up assessment. Forty-six patients (30.7%) in the EUC and
39 patients (26%) in the CHW groups were lost to attrition
(P = .37). Review of medical records showed that most partici-
pants who were lost to attrition in the study were also no
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longer being followed up in the health care system. Those who
did not complete the 12-month follow-up assessment had
higher baseline mean HbA1c levels (9.8%) than did those who
completed the 12-month assessment (9.1%).

Of the 150 participants randomized to the CHW interven-
tion, the median number of home visits received was 5 (inter-
quartile range [IQR], 2-7), the median number of CHW visits
with the patient to the clinic was 1 (IQR, 0-2), and median num-
ber of telephone calls was 20 (IQR, 12-32). Most participants
(126 [84%]) received at least 12 CHW contacts in the year. Par-
ticipation with group activities was variable, with 93 (62%) of
the sample not attending any such activities. Competing de-
mands such as child-care responsibilities and work were cited
as major reasons for nonparticipation. Among those who at-
tended any group activity, the median number of group ac-
tivities attended was 4 (IQR, 2-7).

We found that compared with participants in the EUC
group, participants in the CHW intervention had statistically
significant improvements in HbA1c level (Table 2). For ex-
ample, after adjusting for differences in baseline values and
potential covariates, the HbA1c level in participants in the CHW
group was 0.51% lower (95% CI, −0.94% to −0.08%). In addi-
tion, at study conclusion, the proportion of patients with type
2 diabetes under moderate control (HbA1c level ≤8.0%) was 42
(37.8%) in the CHW group vs 26 (25%) in the EUC group
(P = .03). Furthermore, in a post hoc analysis limited to the 101
study completers who entered the study with an HbA1c level

of at least 9.0%, the HbA1c level was 1.36% lower (95% CI,
−0.59% to 22.1%) in the CHW vs the EUC group.

When we examined SBP, we found that reductions in SBP
were only statistically significant in the multivariate models
(−4.62 mm Hg; 95% CI, −9.01 to −0.24 mm Hg), and the observed
reductions in SBP were lower than our planned target of 8 mm
Hg.Inasubgroupanalysis limitedtothe65studycompleterswho
entered the study with an SBP of at least 140 mm Hg, at 1 year the
SBP was 13.6 mm Hg lower in the CHW vs EUC group (95% CI,
−2.0 to −25.1 mm Hg), which we consider as an exploratory post
hoc finding. In all analyses, the differences in LDLC levels were
not statistically significant (mean difference in the multivariate
model, −8.2 mg/dL; 95% CI, −18.8 to 2.3 mg/dL).

In sensitivity analysis using multiple imputation to ac-
count for missing outcome data for all 300 patients, the ef-
fects were nearly identical to those in the multivariate analy-
sis based only on the 215 cases with complete data. Imputation
using third-quartile scores showed smaller effects. In all sen-
sitivity analyses, the 95% CIs for HbA1c levels remained sta-
tistically significant, whereas they varied for SBP based on the
approach used (eTable in Supplement 2).

Last, to examine potential pathways through which the
CHW intervention may have improved HbA1c level, we exam-
ined differences in changes in BMI, self-reported physical ac-
tivity, and fruit and vegetable intake among participants in the
CHW and EUC groups. At baseline, 134 participants (58%) were
obese (BMI>30.0), 156 (52%) were sedentary, and the mean (SD)

Figure. Study Recruitment Flow Diagram for the Miami Healthy Heart Initiative

863 Assessed for eligibility

794 Letters sent 69 Clinic referrals

528 Excluded
84 Telephones disconnected

146 Hung up telephone or
unable to establish
communication

120 Not eligible
109 Not interested
69 Did not attend scheduled 

enrollment visit

266 Enrolled

300 Randomized

35Excluded
8 Unable to contact

14 Not eligible
6 Not interested
7 Did not attend

scheduled 
enrollment visit

34 Enrolled

150 Randomized to EUC

46 Lost to follow-up or did not
attend evaluation

104 (69%) Attended 12-month 
evaluation

150 Randomized to CHW 
intervention

39 Lost to follow-up or did not
attend evaluation

111 (74%) Attended 12-month
evaluation

CHW indicates community health
worker; EUC, enhanced usual care.

Effect of Community Health Worker Intervention Among Latinos With Type 2 Diabetes Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine July 2017 Volume 177, Number 7 951

© 2017 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2017.0926&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2017.0926
http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2017.0926


fruit and vegetable intake was only 2.6 (1.6) servings per day.
We did not find any significant differences in these measures
between the CHW and EUC groups. Although medication regi-
men intensification was slightly greater in the CHW than EUC
groups for medications to lower lipid levels (29 [26.4%] vs 16
[15.5%]) and to treat type 2 diabetes (48 [43.6%] vs 33 [31.7%]),
this difference did not meet our criteria for statistical signifi-
cance (P = .053 and P = .08, respectively). We also did not find
any significant changes in self-reported medication regimen
adherence score between the 2 groups (Table 3).

Discussion
We found that among Latinos with poorly controlled type 2 dia-
betes, a 12-month CHW intervention resulted in modest im-
provements in HbA1c levels. This change was robust in all the
sensitivity analyses. The findings with respect to SBP were sta-
tistically significant only in multivariate analysis and did not

meet our preplanned target. Post hoc analyses suggest that for
HbA1c level and SBP, the CHW intervention may have a greater
effect among those with poorer glycemic and SBP control at
baseline. The intervention did not result in measurable im-
provements in LDLC levels.

Our findings are consistent with those of other RCTs among
Latinos,4,24 which have found that CHW interventions can re-
sult in a similar magnitude of reduction in HbA1c level but not
SBP. In most such studies, CHWs were integrated as part of a
broader intervention that included medication management
by health care professionals. The few prior studies in which
the CHW intervention was examined independently25-27 have
reported conflicting results. One study in New York25 found
that CHW intervention did not lead to improvements in any
measures. However, intervention fidelity was a limitation in
that study. In another recent RCT,26 CHW intervention re-
sulted in improvements in behavioral outcomes but not in
physiologic measures. In contrast, another study among
Mexicans27 found similar improvements in HbA1c level and not
in SBP. However, that study had much greater service inten-
sity consisting of 36 home visits during 2 years.

Unfortunately, our study does not provide conclusive infor-
mation on which aspects of the CHW intervention led to the ob-
served improvements in HbA1c level. We did not find any change
in BMI or self-reported measures of diet, physical activity, or
medication regimen adherence. Differences in medication regi-
men intensification were of borderline statistical significance.
For patients with home blood pressure readings or blood glucose
levels that were repeatedly elevated, CHWs would call clinicians
or schedule urgent appointments. This process could have re-
sulted in clinicians intensifying medication regimens.

Although the findings on HbA1c levels were modest, such
reductions are similar to the effect of diabetes medications on
glycemic control.28 In our study, in a low-income population
that is medically indigent, the CHW intervention achieved simi-
lar reductions without medication management. Further-
more, even small changes in HbA1c level have considerable
clinical significance. In 1 large study,10,29 a 0.8% reduction in
HbA1c level was associated with a 10% lower risk of macrovas-
cular and microvascular outcomes.

In addition, 212 participants, or 70.7% of our population,
had positive findings on screening for depression. Helping a
predominantly uninsured population find high-quality cul-
turally acceptable behavioral and mental health services was
a major challenge.22,30 The CHWs were trained to screen for
depression by using standardized instruments and on the pro-
cesses and procedures to link patients with the mental health
resources that exist in the community. However, uptake of such
referrals was low owing to limited availability of such ser-
vices, and patients often were reluctant to pursue such care.
Training CHWs in cognitive behavioral therapy should be con-
sidered for future CHW-led diabetes interventions.31

Dissemination of CHW programs is also a challenge. To this
end, we have published an implementation guide that in-
cludes more detail on specific components of the interven-
tion and case studies by CHWs as examples of ways that they
helped address many of the social and health systems barriers
encountered.16,30 Lack of reimbursement is also a major bar-

Table 1. Baseline Characteristics of Participants in the Miami Healthy
Heart Initiativea

Characteristic

Participant Groupa

EUC
(n = 150)

CHW
(n = 150)

Age, mean (SD), y 55.2 (6.1) 55.3 (7.1)

Male 67 (44.7) 68 (45.3)

Uninsured 122 (81.3) 122 (81.3)

BMI, mean (SD) 32.3 (7.9) 32.2 (6.9)

Income level ≤$1000/mob 62 (47.3) 55 (42.3)

Educational attainment <12 y 64 (42.7) 61 (40.7)

US citizen 71 (47.3) 69 (46.0)

Active smoker 24 (16.0) 21 (14.0)

Duration of type 2 diabetes, mean
(SD), y

11.2 (8.4) 11.7 (8.2)

Comorbidity score, mean (SD)c 3.55(2.2) 3.43 (2.4)

Depressiond 103 (68.7) 109 (72.7)

Low acculturatione 76 (50.7) 67 (44.7)

Inadequate health literacyf 21 (14.0) 24 (16.0)

SBP, mean (SD), mm Hg 135 (20) 131 (18)g

LDLC level, mean (SD), mg/dL 107 (40) 102 (40)

HbA1c level, mean (SD), % 9.3 (1.9) 9.3 (2.1)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared); CHW, community health worker; EUC, enhanced
usual care; HbA1c, hemoglobin A1c; LDLC, low-density lipoprotein cholesterol.

SI conversion factors: To convert Hb A1c to a proportion of total hemoglobin,
multiply by 0.01; LDLC to millimoles per liter, multiply by 0.0259.
a Data are presented as number (percentage) of patients unless otherwise

indicated. No statistically significant differences were found in the distribution
of sociodemographic characteristics or LDLC and HbA1c levels between
groups.

b Thirty-nine participants (19 in the EUC and 20 in the CHW groups) declined to
answer.

c Measure described by Charlson et al.17

d Measure described by Prince et al.12

e Measure described by Marin et al.20

f Measure described by Lee et al.21

g P = .052 for the differences in baseline SBP between groups.
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rier to CHW uptake. We estimate that with a caseload of 30 pa-
tients, the cost for a CHW and supervising case manager would
be approximately $2300 annually per patient. This cost is simi-
lar to that of newer diabetes medications.32 Furthermore, in
2012, median US health expenditures for individuals with dia-
betes were nearly $14 000 per year.33 Thus, from a societal per-
spective, the costs of such a program may not seem unreason-
able. However, because CHW services are not routinely covered
by most insurance plans, health care systems may lack suffi-
cient resources on their own to invest in such programs.

Limitations
Our findings include several caveats. First, our findings for SBP
were variable based on the method of analysis, and we found no
effectonLDLClevels.Atstudyentry,nearlyhalfthepatientswere
already at the targeted SBP and LDLC level. As suggested by our
post hoc analyses, this finding and the loss of statistical power
owing to attrition may have limited our ability to detect a more
robust effect on SBP. In addition, the intervention was designed

as a 1-year program, with the last 2 months serving to wean par-
ticipants off the intervention. To have a more definitive effect
on outcomes, CHW interventions may need to be ongoing.

Conclusions
A CHW intervention among Latinos with type 2 diabetes in South
Florida resulted in improvements in only 1 of the 3 primary out-
comes. Additional studies will need to examine whether CHW
interventions affect other important measures such as access to
or satisfaction with care. Furthermore, when our findings were
presented to community groups, they noted our outcomes fo-
cused on physiologic and behavioral measures and did not in-
clude measures that may be more important to patients, such as
immigration, housing, and employment. With increased recog-
nition that social determinants of health have a major effect on
populationhealth,34 futurestudiesevaluatingCHWinterventions
should also include such outcomes.

ARTICLE INFORMATION

Accepted for Publication: February 26, 2017.

Published Online: May 1, 2017.
doi:10.1001/jamainternmed.2017.0926

Author Contributions: Drs Carrasquillo and Li had
full access to all the data in the study and take
responsibility for the integrity of the data and the
accuracy of the data analysis.

Study concept and design: Carrasquillo, Alonzo,
Chang, Kenya.
Acquisition, analysis, or interpretation of data:
Carrasquillo, Lebron, Li, Chang, Kenya.

Table 2. Differences in Primary Outcomes at 12 Months Between the CHW and EUC Groupsa

Analysis

Primary Outcome, Mean Difference (95% CI)

HbA1c Level, % SBP, mm Hg LDLC Level, mg/dL
Unadjusted −0.59 (−1.1 to −0.11)b −2.03 (−6.93 to 2.87) −3.54 (−15.28 to 8.19)

Adjusted for baseline value −0.52 (−0.94 to −0.09)b −3.91 (−8.28 to 0.46) −8.13 (−18.57 to 2.30)

Adjusted for baseline values and covariatesc −0.51 (−0.94 to −0.08)b −4.62 (−9.01 to −0.24)b −8.21 (−18.74 to 2.32)

Abbreviations: CHW, community health worker; EUC, enhanced usual care;
HbA1c, hemoglobin A1c; LDLC, low-density lipoprotein cholesterol.

SI conversion factors: To convert HbA1c to a proportion of total hemoglobin,
multiply by 0.01; LDLC to millimoles per liter, multiply by 0.0259.
a Includes 215 participants with 12-month follow-up data.

b The 95% CIs for these measures do not include zero.
c Adjusted for age, body mass index, sex, comorbidity,16 educational

attainment, and depression.12

Table 3. Secondary Outcomes at Baseline and 12 Months Among the CHW and EUC Groupsa

Secondary Outcome

Participant Group

EUC (n = 104) CHW (n = 111)

Baseline 12 Months Baseline 12 Months
BMI, mean (SD) 32.8 (8.0) 32.7 (7.7) 32.4 (7.1) 32.1 (6.7)

Fruit and vegetable intake, mean (SD), servings/db 2.6 (1.6) 3.3 (2.1) 2.5 (1.6) 2.7 (1.6)

Sedentary, No. (%)c 56 (53.9) 58 (55.8) 56 (50.5) 57 (51.4)

Medication adherence score, mean (SD)d 5.5 (1.9) 5.4 (1.9) 5.8 (1.6) 5.4 (1.7)

Medication regimen intensification, No. (%)e

Blood pressure NA 24 (23.3) NA 24 (21.8)

Type 2 diabetesf NA 33 (31.7) NA 48 (43.6)

Lowering of lipid levelsg NA 16 (15.5) NA 29 (26.4)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared); CHW, community health worker; EUC, enhanced
usual care; NA, not applicable.
a We did not find any significant differences between baseline and 12-month

changes and no difference-in-differences across groups.
b Measured using the Centers for Disease Control and Prevention Fruit and

Vegetable Consumption Questionnaire.15

c Measured by the International Physical Activity Questionnaire.14

d One patient was missing in each group. Measure described by Morisky et al.13

Scores range from 1 to 8, with higher scores indicating greater adherence.
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