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Abstract

Objective—To evaluate the health effectiveness of community health workers among three
groups (intervention, attentional control and control groups) of Hispanic adults with uncontrolled
(HbAlc >8%) type 2 diabetes mellitus.

Methods—This was a randomized clinical trial involving 180 English- and Spanish-speaking
Hispanic individuals with uncontrolled type 2 diabetes mellitus, 40-74 years of age, who received
diabetes care at an outpatient, public, urban hospital. Repeated-measures analysis of variance was
used to evaluate the effect of time and group on the primary outcome measure and secondary
outcomes. Group differences in the percentage of participants achieving at least 1% reduction in
HbA1c levels were assessed using chi-square tests.

Results—Patients’ ages ranged from 44 to 74 years, 40% were male, 97% preferred Spanish and
seven Spanish-speaking countries were identified as country of origin. Relative to the control and
attentional control groups, the intervention group showed greater HbAlc reduction from baseline
to 12 months and was the group with the highest percentage of participants showing 1% or more
HbALc reduction.

Conclusion—Integration of community health workers improved disease control for patients
with type 2 diabetes mellitus during the intervention phase. Peer-driven/interactive ways to sustain
diabetes control need to be explored.
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Introduction

Diabetes, a major public health concern, is the fifth leading cause of death for US
Hispanics,! the seventh leading cause of death in the United States overall [Centers for
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Disease Control and Prevention (CDC)]? and the fourth leading cause of death in New York
City (NYC).3 Hispanics are one of the fastest growing populations in the United States;? in
NYC, Hispanics comprise 28.6% of the population® and are the third largest ethnic group in
NYC with type 2 diabetes mellitus (T2DM). Thus, disease prevention and management
strategies clearly are a priority for the Hispanic population in NYC.

As a result of these escalating NY C diabetes rates, the NYC Department of Health and
Mental Hygiene (NYC-DOHMH) developed a registry to track and provide surveillance of
HbAZ1c levels® as a mechanism to monitor glycaemic control and track the diabetes
epidemic. The registry became a NYC-DOHMH mandate in 2006, requiring only major
laboratories with a New York State license, servicing NYC residents, and with reporting
capacity, to electronically report HbAlc values to the NYC-DOHMH.” In 2007, the registry
was implemented as a pilot to major laboratories and medical practices in the South Bronx, a
neighbourhood in the Bronx borough of NYC, as a result of its high rates of diabetes; then in
2008, the registry mandate of major laboratories and medical practices was expanded
throughout all of NYC.8

Diabetes in the South Bronx continues to be at staggeringly high rates.® The South Bronx,
sometimes called the epicentre of diabetes in the United States, with a 13.7% diabetes rate,
has a higher rate of diabetes than NYC (9.2%).° More than 20% of those with diabetes in the
South Bronx have an HbAlc level >75 mmol/mol, well above the recommended <53 mmol/
mol.? Within NYC, the South Bronx also has the highest diabetes-related mortality rates
(134.2/1000)" and hospitalizations rates from diabetes as a principal diagnosis
(692.2/100,000).10

review

Hispanics, one of the fastest growing and largest minority groups in the United States, have
critical documented levels of diabetes. Thus, it is essential to develop and examine culturally
and linguistically appropriate strategies and interventions for Hispanics with diabetes.

Studies involving community health workers (CHWS), also known as Promotoras de Salud
or Peer Leaders, have shown that these peers help to address the health and linguistic needs
of different ethnic groups with chronic diseases (e.g. diabetes) and improve health
outcomes.11-13 Given that CHWs are ‘lay members of communities ... who usually share
ethnicity, language, socioeconomic status, and life experiences with the community
members they serve’ 14 they are essentially public health workers who have the ability to
build individual and community capacity outreach and community education activities.1®

A literature review and meta-analysis!? of studies on CHWs included eight randomized
clinical trial (RCT) articles®-23 examining CHW interventions. Of the eight, only
three16.17:22 were about a CHW intervention delivered in English- and Spanish-speaking
Hispanics with diabetes. A second literature review and meta-analysis found 12 RCTs.24
These articles examined the impact of a CHW intervention on HbAlc levels of Hispanics
with diabetes.25-3¢ These two literature reviews and meta-analyses showed different findings
on the effectiveness of a CHW intervention in improving HbA1c levels among Hispanics
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with diabetes. Of those 12 RCT diabetes studies, seven showed significant (v < 0.05) HbAlc
changes between the intervention group (1G) and control group (CG).27:28:30.32-34,36

For the seven RCT studies that showed significant findings, the mean HbA1c level for the IG
ranged from 50 to 91 mmol/mol and the CG was from 57 to 89 mmol/ mol,27:28.:30.32-34,36
showing similarities between groups. Overall, among these seven studies, the sample sizes
ranged from 30 to 352 Hispanic adults with diabetes.27:28.30.32-34.36 The sample participants
for four of the articles were only of Mexican Americans,2/:28:30.36 yhile the others were of
different Hispanic subgroups. Although all seven studies used a CHW maodel, there were
variations among the studies: (1) delivery of the intervention (individual vs group sessions);
(2) type of CHW intervention (telephone follow-up after the group sessions vs
individualized home visits); (3) setting of the delivery of the intervention (in clinics, homes
or a combination of both); (4) total number of intervention sessions (ranged from 6 to 36
sessions); (5) timeframe of the intervention (ranged from 4 months to 2 years); and (6)
intervals the intervention outcomes were measured for follow-up (ranging from 6 to 24
months). Four of the seven studies were conducted weekly and lasted 1-2.5 h long.30.33:34.36
Only three studies achieved a mean 1% decrease in the IG compared to the CG.27-30:33

For the five studies2-26:29.31.35 which reported non-significant findings in the CHW
intervention, there are a number of potential reasons for such outcomes. Some reasons
include differences in the specific intervention (e.g. format, duration); study design; delivery
method (i.e. group vs individual); CHW background, training and diabetes education on
content for the intervention; and support or supervision for the CHWSs while implementing
the intervention. In an analysis of the 12 articles, the requirement of the CHW varies. Of the
12 studies, only one reported that recruitment of the CHWSs was from a community health
centre,30 while the CHWs of a second study were either from a community health centre,
clinic or community organization;33 only one article reported the CHWSs educational
background, in which the CHWSs had a high school diploma and were certified CHWs;32 few
studies required CHWs to have diabetes or be a resident of the community of the study site;
most of the studies provided training to the CHWs, but the total duration of the training
ranged from 4 days to 6 weeks;2>27-31.33-36 and in only half of the studies did the CHWs
have some type of supervision.28-31,35.36

Although CHWSs have shown some success in promoting health education to Hispanic
communities3’ and being an effective bridge between community members and health care
providers,38 most studies have been conducted on Mexican Americans in California and
Texas. Hence, studies on different Hispanic subgroups and conducted in other large states
that have large Hispanic populations are needed. While CHW interventions have been
conducted for years, RCTs of these interventions on Hispanics with diabetes are limited and
are rather recent.24 Given these reasons and the variations among patient population, study
designs (e.g. intervention) and CHW characteristics (e.g. background and training), more
RCTs on CHWs are needed to evaluate the impact or lack of impact of CHW interventions
as an effective or ineffective strategy to improving diabetes outcomes among US Hispanics.

The purpose of this study was to evaluate the health effectiveness of CHWs by comparing
pre- and post-intervention physiologic measures [HbA1c levels, systolic blood pressure
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(SBP), diastolic blood pressure (DBP), triglyceride and weight] in Hispanic adults with
diabetes who participated in the diabetes educational intervention delivered by CHWS, in
one of two control groups [attention control group (ACG) and CG]. This study was one of
the first studies using CHWs leading diabetes educational classes in a public urban hospital
primary care clinic.

The study, entitled ‘The Hispanic Pilot Program: Community Health Workers (HIPP-
CHW)’, conducted from 2012 to 2014 was funded by the Clinical Translational Science
Center at Weill Cornell. The study was a single-site RCT involving 180 South Bronx
Hispanic adults with uncontrolled T2DM (HbAlc =64 mmol/mol) who were receiving usual
diabetes care at an outpatient primary care clinic at a public urban hospital [Lincoln Medical
and Mental Health Center (LMMHC)]. LMMHC is a large public hospital, at which 75% of
the clinic population is either uninsured or publicly insured (e.g. Medicaid). An average of
1094 adults with diabetes are seen at the LMMHC clinic each month, 60% of whom are
Hispanic, 45% have HbAlc <53 mmol/ mol, 25% have HbA1c of 53-63 mmol/mol, 13%
have HbAlc of 64-74 mmol/mol and 18% have HbAlc =75 mmol/mol.

Although there is a lack of published data on the National Diabetes Educational Program
(NDEP), the diabetes educational materials used by the CHWSs, having two CGs (CG and
ACG) enabled an examination of whether or not the NDEP educational materials
significantly impacted physiological measures [monitoring Alc, blood pressure (BP) and
lipid levels]. For these reasons, three groups were included in this study (IG, CG and ACG).

The 1G received the CHW intervention, CG participants received usual diabetes care from
their primary care provider (PCP) and the ACG participants received usual diabetes care and
NDEP educational materials by mail. For this study, each group (IG, CG and ACG)
consisted of 60 participants. Each participant was randomly assigned to the 1G, CG or ACG.
The CHW intervention included usual care plus 5 months of weekly in-person group
diabetes education in English or Spanish, two home visits per month for 2 months and
weekly follow-up phone calls from the CHW for another 2 months.

Inclusion criteria (V= 180) were (1) Hispanic adult with T2DM, (2) 40-74 years of age, (3)
English or Spanish speaking, (4) receiving care at the LMMHC clinic and (5) an HbAlc
level of =64 mmol/mol, in the past 6 months. Exclusion criteria were (1) HbAlc of <63
mmol/mol, (2) current participation in another study, (3) women who are pregnant, (4)
diagnosis of cognitive dysfunction, (5) taking any medications that elevate glucose levels
(e.g. steroids) or (6) acute, critical or surgical illness and/or expectation of admission to a
critical care unit or to undergo surgery during the proposed study. Only patients of the
LMMHC study site investigator, a clinical PCP at LMMHC, were also excluded from the
sample pool. All patients of other PCPs at LMMHC were eligible as potential participants.
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Recruitment

Of the 236 Hispanic potential participants with diabetes contacted on the phone and invited
to participate in the study, 180 were recruited through convenience sampling. Each
participant was randomly assigned to the 1G, ACG or CG (Figure 1), using the Statistical
Package for the Social Sciences (SPSS) for randomization. Usual care for patients with
HbA1c =64 mmol/mol (participants in this study) included quarterly LMMHC provider
visits, which included HbAlc measurement. All research team members except the principal
investigator (PI) were blinded to study group assignments, making the study partially
blinded. PCPs were not aware of which participants participated in the study and were not
allowed to directly refer patients to the research team.

All inclusion criteria except spoken language are programmed into the hospital electronic
medical record system (EMRS). The hospital-based research assistant (RA), who was
bilingual (English/Spanish) and familiar with the EMRS, entered the criteria into the EMRS
and created a list of all patients who fulfilled the criteria. The list included the patients’
name (in alphabetical order), medical record number, date of birth, gender, phone number
and clinic provider’s name. The hospital RA then called potential participants, invited them
to participate in the study, confirmed and then ensured eligibility (e.g. spoken language) by
asking questions from an eligibility questionnaire, which included the inclusion and
exclusion criteria. If an interested patient was ineligible, the hospital RA informed that
individual and thanked them for their time. If an interested patient was eligible, the hospital
RA explained the study, and if the patient agreed to participate, scheduled an appointment at
a convenient day and time. During that in-person appointment, the hospital RA obtained
written informed consent of all participants in English or Spanish and queried baseline
diabetes knowledge using the English or Spanish version of the Diabetes Knowledge
Questionnaire (DKQ). Once these data were collected, the hospital RA removed a cover
sticker from the list generated by the SPSS randomization program, which provided a
participant unique identification number (IDN).

Participants with an even IDN were assigned to one group, either the IG or CG, and those
with odd numbers were assigned to the ACG. The even IDNs alternated between 1G and
CGs. The SPSS randomization program was used to place each participant into the three
groups. Each participant’s unique IDN was noted in all questionnaires and was used to link
the data but not identify the individual. Although the hospital RA conducted recruitment and
collected participant data, they were unaware of the meaning of the even or odd IDNs,
allowing them to remain blinded. The PI was the person who notified all participants of the
group they were randomly assigned to and kept a list of the IDNs that identified information.
This list was kept in a locked cabinet, in a private room, to maintain confidentiality and
security. For this reason, the Pl was not blinded to the participants and their assigned groups.

Investigators obtained approval from the CUNY Institutional Review Board (IRB) and
LMMHC IRB prior to study initiation.
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Intervention

The 1G received 5 months of weekly in-person group diabetes education, two home visits
per month for 2 months and weekly phone calls for 2 months from a CHW. Each weekly
class was on a different diabetes-related topic (e.g. kidney disease, eye disease, differences
between Type 1 and Type 2 diabetes) using the NDEP educational materials. The home
visits were conducted to address any questions the participants had and review with them the
foods in their home and how to read a nutritional facts label. The follow-up calls kept the
participants engaged and addressed any additional questions they had.

A total of three CHWSs (one male and two females) were hired. Each CHW delivered and led
two diabetes educational (English or Spanish) classes per week to a group of 10, totalling a
caseload of 20 people. Even though the average CHW’s caseload is approximately 30
people,39 each had a smaller than average caseload because this was their first position as a
CHW, since they were new graduates of an accredited CHW certificate program.4® Among
the three CHWSs, each one was partnered with a peer-CHW to support and assist one another
in task (e.g. making reminder phone calls to participants).

Before each CHW delivered the intervention, they received 2.5 months of comprehensive
diabetes training, which is described in detail in a published article.#° The training was
provided by the PI of this study, who is a registered nurse (RN) and certified diabetes
educator. The CHWSs were not members of the community, did not have diabetes and were
not employees of the LMMHC clinic, which were not job requirements of the CHWs.
Although the participants of the study did not have the same PCP, the CHWs did not interact
with the participants’ PCPs.

Three Hispanic bilingual (English/Spanish) RAs/RNs who were graduate nursing students
with at least 2 years of nursing experience and experience in teaching Hispanics with
diabetes and fluent (reading/writing) in Spanish were hired. These RAs/RNs were hired as
RAs for two reasons: (1) to supervise, evaluate and ensure adherence to the study
intervention protocols and integrity of the intervention throughout the study and among the
three CHWSs and (2) to address any clinical nursing needs of the participants (e.g. teaching
insulin administration). The RNs/RAs were asked to keep reflection journals evaluating the
CHWs delivering the educational classes. The journals were reviewed on a regular basis
among the CHWs, the RNs/ RAs and the PI.

Data collection

Diabetes outcomes were measured by monitoring HbAlc, BP, triglyceride and weight. As
the intervention was 9 months long, and all participants are patients of the LMMHC clinic
who have blood drawn for HbAlc and have their BP monitored at every quarterly diabetes
visit (i.e. every 3 months), these data were retrieved from the LMMHC EMRS for all study
participants: at pre-intervention (the most recent results upon consenting to participate); at 3,
6 and 9 months during the intervention; and at 3 and 6 months post-intervention, for a total
of 15 months. Due to the amount of missing data for HbAlc, SBP, DBP, triglyceride and
weight, for the 15-month time point, these data were dropped for all subjects (IG, CG and
ACG) and for this reason not recorded in the tables. In addition, due to missing data of

Diab Vasc Dis Res. Author manuscript; available in PMC 2017 December 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Aponte et al.

Instrument

Page 7

triglyceride for the 3-, 6- and 9-month time point, only baseline and 12-month data for
triglyceride were analysed. An assessment of the participants’ change in diabetes knowledge
and improvements in identifying healthier foods with pre- and post-study administration of
the English or Spanish version of the DKQ was conducted. Each participant completed the
DKQ the same day they consented to participation and again approximately 2 weeks after
the usual 12-month diabetes care visit, administered by the hospital RA both times.

All participants (CG, ACG, IG) were compensated US$20 in cash: US$10 upon completing
the DKQ and consenting (pre-test) to participate in the study, and another US$10 when
completing the DKQ for the second time (post-test), approximately 2 weeks after the 12-
month usual diabetes care visit. In addition, during the first week of each month, all IG
participants received a US$20 Metrocard as reimbursement for the roundtrip public
transportation cost for attending the 4-weekly educational session(s) (US$100 total for each
participant).

The DKQ, available in English and in Spanish and comprising 24 questions,*! is a valid and
reliable tool that assesses overall diabetes knowledge as recommended by the National
Standards for Diabetes Patient Education Programs.2:43

Data analysis

SPSS was used for all statistical analyses. Descriptive statistics were used for age, gender,
language spoken, and Hispanic subgroups, gathered from the eligibility form, and
physiologic variables (e.g. HbAlc, BP and triglyceride levels). Univariate analysis of
variance (ANOVA) was used with least significant difference (LSD) post hoc tests and chi-
square tests with Bonferroni correction, to compare demographic variables and baseline
physiologic measures between groups. Repeated-measures analysis of variance (RM-
ANOVA) models were conducted to evaluate the effect of time and group on the primary
outcome measure (HbA1c) and all secondary measures [SBP and DBP, triglycerides, weight
and diabetes knowledge (DKQ)]. Interaction models included time (baseline, 3, 6, 9 and 12
months); two times (baseline and 12 months) for triglycerides and (baseline and 12 months)
diabetes knowledge (DKQ) variables, group (IG, CG, ACG) and time x group terms; these
were evaluated using /~statistics with Green—Geisser correction. LSD post hoc tests were
used to assess within-group changes over time (relative to baseline), as well as between-
group differences during study intervention (3-, 6- and 9-month) and the follow-up period
(12-month). In addition, group differences in the percentage of participants achieving at least
1% reduction in HbALc levels were compared at each assessment using chi-square tests with
Bonferroni correction. All analyses adhered to the intent-to-treat principle; however, study
participants with missing data at any of study assessments were excluded from analyses. In
order to assess attrition bias, participants with missing data were compared to those with
complete data on baseline characteristics using chi-square analyses for categorical variables
and independent samples #tests for continuous variables. Secondary analyses were not
adjusted for the effect of multiple comparisons.
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Demographics

Study participants were randomly assigned to either the CHW intervention group (IG, n=
60) or one of the two control groups: usual diabetes care delivered by a PCP (CG, n=60) or
usual diabetes care and National Diabetes Education Program (NDEP) educational materials
by mail (ACG, n= 60). The Hispanic participants were ethnically diverse, primarily
comprising Puerto Ricans (33.3%), Dominicans (28.3%), Mexicans (16.7%), Ecuadorians
(6.7%), Hondurans (11.6%) and Other (Guatemalans and Salvadorians, 3.4%). Given the
overall diversity of Hispanics in the South Bronx and the small sample of different
subgroups among study participants, all participants were examined as a single Hispanic

group.

The mean age of study participants was 59.62 years [standard deviation (SD) = 8.93; range,
42-77 years] and the mean number of years living with diabetes was 15.71 (SD = 10.05;
range, 2-40 years of age). There were an equal number (97%) of participants who preferred
Spanish among the three groups (IG, CG and ACG). In the IG, 80% were female; in the CG,
65% were female; and the ACG had 45% female participants. There were no significant
differences between groups in age and years living with diabetes (p> 0.05). The distribution
of ethnicity and gender were unequal among groups (Table 1). A primary reason for
differences in the number of female versus male participants could be that more Hispanic
men (17%) than women (36%)** lack a provider, and given that this study was based on
participants who received care from a provider, fewer men were involved. Although
according to the CDC,*° there is a minimal difference in diabetes rates among men (6.6%)
and women (5.9%), studies show that reasons for refusing to participate in studies is the
same among men and women.46-48

Participants of this study were recruited, engaged and retained; there was an 84.4% retention
rate for the entire 12 months of the study, with only 15.6% lost to follow-up. Retention rates
were similar in the IG and CG groups (90% and 88%, respectively) and slightly lower in the
ACG group (75%; Table 2). Completers did not differ from non-completers on any baseline

characteristics (p > 0.05).

1% HbA1c reduction

A 1% HbAZc reduction is associated with a 37% decrease in the risk of microvascular
complications (e.g. retinopathy) and a 21% reduction in diabetes-related mortality.*® Among
participants in all groups (CG, ACG and IG), at the 6-month assessment, the 1G had the
highest percentage (41.7%) of individuals with at least 1% HbALc reduction, as compared to
20.0% in the CG group and 30.5% in the ACG group (Table 3). At the end of the study (12
months), the percentages of individuals with at least 1% reduction in HbALc levels were
significantly higher in the IG and ACG groups, as compared to the CG group (1G, 56.6%);
CG, 20.8%; and ACG, 45.7%; p< 0.05).
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Secondary outcomes (SBP and DBP, triglycerides, weight)

Table 2 provides data on changes in secondary physiologic outcomes for each group over the
study period. Despite random assignment, the 1G had lower SBP and DBP compared to the
CG and ACG. The IG had a lower BP at baseline that was maintained throughout the study
and showed the largest reductions in DBP over the study period (Table 2).

Similarly, the 1G had reduced triglyceride levels during the intervention period (6-month
intervention mean change —22.18), whereas the CG had significantly higher triglycerides
levels (12-month intervention) compared to the IG and ACG groups (p < 0.05).

A significant time x group interaction was observed for the IG and ACG weight variables
H4.06, 274.29) = 0.97, p< 0.05. The IG showed significant weight gains during the follow-
up period (12 months) compared to the CG and ACG (Table 2).

Diabetes knowledge

All groups showed significant improvements in diabetes knowledge post-intervention (p <
0.005; Table 4). Although gains were similar in each group, a trend for slightly greater
knowledge increase was observed in the IG compared to ACG (p = 0.058).

Discussion

In this study, the CHW intervention led a larger proportion of patients in the IG to achieve
and maintain a 1% decrease in HbAlc at 6 and 12 months compared to the CG. There was a
significantly greater decrease in HbAlc among participants in the IG compared to CG at 6, 9
and 12 months and the ACG at 6 months. These study outcomes potentially occurred for
another reason, for example, individuals assigned to the IG reported being extremely
satisfied with the CHW intervention and found it to be useful, that may have been a factor.
Although these outcomes were not tracked in this study, individuals in the 1G were taught
and assisted to address challenges by the CHW. The CHW intervention was provided by a
Hispanic peer who was fluent in English and Spanish and provided the patients with
strategies (e.g. requesting a Spanish-speaking provider, requesting a timely follow-up
appointment) to improve their self-advocacy. Patients were also provided with information
in English or in Spanish on the importance of follow-up and how to improve self-
management practices (e.g. taking medications). The CHWSs received comprehensive
training allowing them to have the foundation and knowledge base to deliver the
intervention. They also had the support and supervision of the nurses and of others that they
could refer to if needed. Hence, these strategies may have contributed to HbAlc reduction
among the 1G individuals. Although the IG had the highest HbAlc reduction rate (56.6%)
compared to the ACG (45.7%), the HbA1c reduction in the ACG could be attributed to the
NDEP educational materials. The primary outcome measure (HbA1c) showed the most
improvement.

The CG and IG had the same diabetes knowledge mean change result of 1.20, from baseline
to 12-month follow-up. A potential explanation to the increase in diabetes knowledge for the
CG can be, in part, due to the Hawthorne effect. This gain in knowledge by the CG
participants could possibly be a result of them taking better care of themselves (e.g.
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communicating with their provider, asking more questions and being more engaged in their
care) than they would under normal circumstances, since they knew their diabetes data were
being collected via the EMRS.27:90 Another explanation could be a result of the study being
a single-site study where all of the participants were from the same clinic. Participants from
the IG or ACG could have possibly shared the NDEP diabetes educational information with
the CG participants, allowing all participants to gain diabetes knowledge as a result of the
NDEP educational materials. Although there may be other explanations, these are the
primary two reasons identified.

Upon further inquiry, regarding missing data, it was identified that approximately 30% of
study participants do not see their provider on a quarterly basis. Reasons patients identified
for lack of provider visits included long delays in availability to see a provider during a
scheduled appointment, and language or cultural discordance with the providers. Additional
reasons for these self-management practices identified by the CHWSs based on their
interactions with the participants included the following: lack of understanding of the
importance of quarterly provider follow-up, lack of understanding of the relationship
between laboratory blood work done prior to provider visit and the visit itself and utilizing
the emergency room as the way to get prescription refills resulting in improper timely
prescription refill practice. Reasons for these practices were reported as being due to high
transportation costs and loss of wages (e.g. to get blood work done, to go to the provider
visit or to get prescription refilled).

Studies showed that any reduction in HbAlc is considered to be clinically significant as it is
likely to reduce the risk of diabetic complications. The Diabetes Control and Complications
Trial (DCCT), Epidemiology of Diabetes Interventions and Complications (EDIC)>! and
United Kingdom Prospective Diabetes Study (UKPDS)*? studies showed that a reduction in
HbA1c reduces microvascular complications and death. By the end of this study (12
months), the 1G group had 56.6% individuals with greater than 1% decrease in HbAlc
levels, indicating that these participants had a decrease in risk of microvascular or
macrovascular complications and mortality. This large percentage of the IG with an HbAlc
reduction makes the CHW intervention a noteworthy success because HbAlc control can
delay diabetes progression and diabetes-related complications.

Limitations

Limitations of this study include the following: this study was conducted at a single urban
site on a diverse group of Hispanic adults, thereby limiting the generalizability of the
findings; possible information/study contamination between groups could have occurred,
since participants were from a particular clinic and may have known each other; a
Hawthorne effect could have occurred within a group since all participants knew their
HbAlc, BP, triglyceride and weight were being collected via their EMRS; a cost analysis of
the CHW intervention was not conducted, although it could have allowed for further analysis
and evaluation of the cost benefits of a CHW; medications or changes of medications and
dosage were not tracked, which may have contributed to weight gain in the participants,
particularly in the IG; and individual group (IG, CG, ACG) data were not examined by
language (i.e. Spanish or English speakers) or by gender (female vs male). Although there is
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no reason for differences to exist between language and gender, these variables should be
examined in future research.

Conclusion

The HIPP-CHW study was a culturally and linguistically successful intervention. Although
97% of each group (IG, CG and ACG) preferred the Spanish language, the study addressed
the language preferences for Hispanics by delivering the CHW intervention in either English
or Spanish. The CHWSs met the needs of study participants by providing diabetes
information, self-management strategies and support. As the Affordable Care Act has
identified CHWs as an integral and important part of a health care team and a viable
workforce,>2 the results of this study support for-malization of the role of CHWs.
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Total
180 study subjects
60 study subjects
Group #1
Usual diabetes care
Complete DKQ (English or 60 study subjects
Spanish) pre- and post-test Group #2 60 study subjects
e Alclevels collected at: a) upon Usual diabetes care Group #3
consenting to participate; b) 3- Complete DKQ (English or . Usual diabetes care
month; ¢) 6-months; d) 9- Spanish) pre- and post-test . Complete DKQ (English or
months; ) 12-months; and f) Alc levels collected at: a) upon Spanish) pre- and post-test
15-months consenting to participate; b) 3- e  Alclevels collected at: a) upon
e Weekly in-person group month; ¢) 6-months; d) 9-months; consenting to participate; b) 3-
sessions on diabetes education e) 12-months; and f) 15-months month; c) 6-months; d) 9-
(English or Spanish) for 5 Diabetes educational materials via months; e) 12-months; and f)
months regular mail 15-months
. 2 home visits per month for 2
months
. Weekly telephone calls for 2
months
Figure 1.

Sample of intervention, attention control and control groups.
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Table 1
Demographic and baseline variables by group.
Demographic Group p-value
1G CG ACG
n =60 n =60 n =60
M (SD) M (SD) M (SD)
Age (years) 58.80 (9.10) 58.55 (8.17) 61.50 (9.32) 0.133
Range (years) 44-73 42-70 45-77
Years with diabetes 15.68 (10.94) 17.05 (8.45) 14.40 (10.58)  0.354
Range 2-40 2-35 2-35
Ethnicity n(%) n (%) n (%) <0.001
Puerto Rican 18 (30) 12 (20) 30 (50)
Mexican 12 (20) 12 (20) 6 (10)
Dominican 12 (20) 24 (40) 15 (30)
Hondurans 15 (30) 6 (10) 0(0)
Ecuadorian 0(0) 3(10) 9 (20)
Other (Guatemalan or El Salvadorian) 3(10) 3(10) 0(0)
Gender n(%) n(%) n (%) <0.001
Female 48 (80) 39 (65) 27 (45)
Male 12 (20) 21 (35) 33 (55)
Preferred language n(%) n(%) n (%) 1.000
Spanish 58 (97) 58 (97) 58 (97)
English 2(3) 2(3) 2(3)
Baseline assessment M (SD) M (SD) M (SD)
Alc (%) 9.48 (1.11) 9.29 (1.27) 9.65 (1.39) 0.306
Systolic blood pressure (mmHg) 131.17 (15.82) 140.98 (17.60)  137.78 (17.88)  0.007
Diastolic blood pressure (mmHg) 76.37 (6.91) 80.45 (7.15) 78.36 (7.74) 0.010
Triglyceride (mg/dL) 198.18 (127.20) 211.44 (105.02) 174.89(99.92)  0.260
Weight (kg) 86.75 (19.22) 81.97 (17.65)  81.56 (13.82)  0.182

Page 16

IG: intervention group; CG: control group; ACG: attention control group; SD: standard deviation; ANOVA: analysis of variance; LSD: least square

difference.

Significance tests used were ANOVA with LSD post hoc tests and chi-square tests with Bonferroni correction for between-group pairwise

comparisons.
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Table 4
Change in diabetes knowledge.
Group  piapetes knowledge? Statistic
Baseline Follow-up- Mean 95% ClI

month 12 change
IG 13.15 (2.75) 1435 (2.71) 120 (-1.83,-0.57)
CG 12.70 (3.47)  13.90 (2.76) 120 (-1.83,-0.57)
ACG 1250 (2.29) 13.45(2.24) 95 (-158,-0.32)

IG: intervention group; CG: control group; ACG: attention control group; CI: confidence interval.

aTotaI score on the Diabetes Knowledge Questionnaire (DKQ).
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