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Abstract

This study investigated the influence of a community health worker (CHW) diabetes lifestyle
intervention on mental health outcomes. Our study was guided by the principles of community-
based participatory research. Data were collected from 164 African American (N = 94) and
Hispanic adults (N = 70) participating in a randomized, 6-month delayed intervention group
design for improving glycemic control. The intervention time periods were baseline to 6 months
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for the treatment group and 6—12 months for the delayed group. Linear mixed models were used to
conduct longitudinal analyses of the Problem Areas in Diabetes (PAID) and Patient Health
Questionnaire (PHQ) scales. In the model adjusted for demographics, the PAID dropped
significantly from pre-intervention to post-intervention within both the treatment and delayed
groups (p < 0.05) with an average intervention effect of —6.4 (p < 0.01). The PAID dropped even
further within the immediate group from 6 to 12 months. Although the PHQ did not change
significantly, the PHQ-2 had an average intervention effect of —0.3 (p < 0.05) in the model
adjusted for demographics. This study contributes to an understanding of how a CHW-led diabetes
intervention can result in positive mental health outcomes for Latinos and African Americans with
Type 2 diabetes. It also highlights the importance of further exploring what factors may contribute
to racial/ethnic variation in mental health outcomes for African Americans and Latinos with
diabetes and the role CHWSs can play.
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Introduction

In 70 % of patients with a chronic illness, behavioral health factors play a significant role in
prevention, diagnosis, and treatment (Macre et al. 2011). Furthermore, 17 % of the US adult
population has comorbid mental and medical conditions (Alegria et al. 2003). As the World
Health Organization (WHO) states, there can be “no health without mental health,” which
makes multidimensional integrated care critical for patient health (World Health
Organization 2005).

Diabetes and Mental Health

Worldwide, the WHO estimates that by 2030, diabetes will affect more than twice as many
people than it did in the year 2000 (Wild et al. 2004). According to the Center for Disease
Control and Prevention (CDC), 25.8 million Americans (8.3 % of the US population) live
with a diabetes diagnosis (CDC 2012). In both the general population and in clinical
settings, depression is more common among diabetes patients (type 1 and type 2) than
patients without diabetes (Eaton 2002; Anderson et al. 2001). Additionally, even when
controlling for demographic, metabolic, and lifestyle factors, depression increases the risk of
onset of type 2 diabetes (Golden et al. 2004; Eaton et al. 1996). Depression in diabetes
patients is shown to be associated with diabetes complications including retinopathy,
nephropathy, macro-vascular complications, and sexual dysfunction (Anderson et al. 2001).

Among patients with diabetes, diabetes-related emotional distress has been found to be a
significant contributor both to poor adherence to diabetes self-care recommendations and to
poor glycemic control (Anderson et al. 2001; Polonsky et al. 1995; Gary et al. 2000;
Armstrong et al. 2011). In addition to the often burdensome daily treatment regimens, adults
with diabetes must also cope with the threat of serious diabetes-related complications,
including increased incidence of kidney disease, amputation, blindness, and the potential for
reduced life expectancy (Anderson et al. 2001). Furthermore, adults with diabetes are more
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likely than those with only diabetes to live in poverty, report poor health, and lack access to
health care (Anderson et al. 2001; Polonsky et al. 1995; Gary et al. 2000). In minority racial
and ethnic groups and among socioeconomically disadvantaged groups, there has been a
steep increase in diabetes prevalence and effects since the mid-1990s (CDC 2010; Kanjilal
et al. 2006; Narayan et al. 2006; Geiss et al. 2006). When addressing diabetes in racial and
ethic minority populations, a Community Health Worker model has shown significant
impact on patient health (Swider 2002; Norris et al. 2006; Spencer et al. 2011).

Community Health Worker Model

In the current study, we have used a Community Health Worker (CHW) model to improve
diabetes health outcomes in urban, African Americans and Latino, medically underserved
community. A CHW model enlists and trains community members to work as bridges
between their ethnic, cultural, or geographic communities and healthcare providers to
improve health outcomes for patients. The American Public Health Association defines
CHWs as “a frontline public health worker who is a trusted member of the community
served. This trusting relationship enables the CHW to serve as a liaison/link/intermediary
between health/social services and the community to facilitate access to services and
improve the quality and cultural competence of service deliver” (Balcazar et al. 2011).
CHWs have demonstrated promise in improving physical health behaviors and outcomes,
particularly for racial and ethnic minority communities and in those who have traditionally
lacked access to adequate health care (Swider 2002; Norris et al. 2006; Spencer et al. 2011).

REACH Detroit Partnership

Methods

Since 2000, the Racial and Ethnic Approaches to Community Health (REACH) Detroit
Partnership has been conducting inter-related family, health system, and community-level
interventions aimed at reducing the risk of diabetes and its complications among African
American and Latino Detroit residents. Although the intervention was not targeted at
reducing mental illness, there is reason to believe that the intervention could produce better
mental health outcomes. Research shows that education and support are key factors in the
intervention’s success (Heisler 2010). Due to the interconnectedness of diabetes and mental
health, it is possible that a healthy lifestyle intervention aimed at improving diabetes health
may simultaneously improve mental health (Kieffer et al. 2013). The purpose of this paper is
to evaluate participants’ mental health outcomes in the current study. We hypothesize that
there will be a reduction in the mental health measures: Problem Areas In Diabetes (PAID)
score as well as the Patient Health Questionnaire (PHQ) score.

The CHW intervention was among several diabetes interventions conducted by REACH
Detroit as part of the Centers for Disease Control and Prevention (CDC)-funded REACH
2010 Initiative and currently funded by the National Institute of Diabetes, Digestive, and
Kidney Disease. Using community-based participatory research principles (Israel et al.
1998; Wallerstein and Duran 2006), community, health system, and academic partners
completed a 1-year planning process to develop interventions to improve diabetes
prevention and treatment in the participating communities. Using a socioecological model,
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family, health system, and community-level interventions were developed to address sources
of diabetes disparities at each level (Two Feathers et al. 2005a, b). CHWs were central to
each intervention, which were grounded in empowerment theory to emphasize a
collaborative approach to facilitating the self-directed behavior change of patients

(Anderson and Funnell 2005). The empowerment philosophy includes self-determination
and autonomy motivation theory, which postulates that an individual will be more successful
in a disease-management plan if that individual’s goals, objectives, and resources guide the
development of that plan (Deci et al. 1994; Williams et al. 1998). Empowerment-based
approaches have been found to be effective in improving chronic disease self-management
among racial and ethnic minority patients (Funnell and Anderson 2004; Funnell et al. 2001).

We randomized African American and Latino participants with diabetes into a CHW
intervention group or a 6-month delayed intervention. All participants in the study, whether
in the immediate or delayed group, received information on and had access to, REACH
Detroit community activities that provided free, publicly available healthy eating
demonstrations, physical fitness activity (e.g., dance and exercise classes, walking clubs),
and a weekly community farmers’ produce market. All participants also received health care
at facilities in which healthcare providers were trained by REACH Detroit in culturally
competent diabetes care through our health systems intervention.

Setting

All participants lived in either southwest Detroit, whose residents were predominantly
Latino of Mexican origin (70 %) and had an annual median household income of $11,500,
or eastside Detroit, which is largely African American (80 %) and had a median household
income of $25,020 (US Census Bureau 2007). Participants from southwest Detroit received
medical care at a federally qualified community health center, whereas participants from
eastside Detroit received medical care at a major local health system.

Participants

We identified eligible participants through medical records, were at least 18 years of age,
had physician-diagnosed type 2 diabetes, self-identified as African American or Latino/
Hispanic, and lived in targeted zip codes. We excluded individuals who already had serious
diabetes-related complications, such as blindness, amputated limbs, or kidney failure. We
recruited participants from September 2004 to July 2006. Participants were stratified by
race/ethnicity and healthcare site during randomization to assure that these variables were
equally distributed across the two arms of the intervention. To account for possible attrition
due to our delayed design, we assigned 45 % of participants to immediate and 55 % to the
delayed group. Participants assigned to the delayed group were aware of the randomized
structure of the study and were informed that they would receive the intervention after the 6-
month control period. Because of the nature of the study design, CHWs and interviewers
were not blinded to the group assignment of the participants; however, data analysts were
blinded.

Out of 1,719 potentially eligible patients, 500 did not meet eligibility criteria, 395 refused to
participate, and 641 could not be contacted. Of 183 randomized participants, 164 completed
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the baseline interview. At the 6-month follow-up, 136 participants completed the study
protocols and were analyzed for the primary outcome (attrition rate = 17.1 %). Withdrawal
from the study was not independently associated with treatment arm, age, gender, education,
diabetes duration, baseline HbAlc, low-density lipoprotein cholesterol, or blood pressure.
However, African Americans were more likely to withdraw from the study and to be
missing HbAlc data.

Intervention

Trained CHWSs promoted healthy lifestyle and diabetes self-management activities. We
recruited CHWSs from the 2 participating communities, where they were ethnically matched
with their assigned participants, underwent more than 80 h of training, and conducted 3
primary activities: (1) diabetes education classes, (2) home visits (2 per month, each about
60 min in length) to address participants’ specific self-management goals, and (3) 1 clinic
visit with the participant and his or her primary care provider. The diabetes education classes
were culturally tailored group classes in both English and Spanish. Eleven 2-h group
sessions of 8-10 participants were held every 2 weeks at community locations. The
development, implementation, and evaluation of these curricula are described in depth
elsewhere, but included information on stress reduction, physical activity, and healthy eating
(Two Feathers et al. 2005a,b; Two Feathers et al. 2007). In home visits, CHWs assisted
participants in setting patient-specific goals and supporting their progress. In addition,
CHWs helped participants improve their patient—provider communication skills and
facilitated necessary referrals to other service systems. CHWs also contacted participants by
phone once every 2 weeks. Participants in the delayed group were contacted once a month to
update contact information until they were officially enrolled in the intervention.

Community health workers also were trained in empowerment-based approaches, such as
motivational interviewing, which are used to elicit participants’ goals and help participants
formulate their own action plans. CHWs also used empowerment theory in the diabetes
education classes by eliciting participants’ experiences and requests for information to be
provided during the sessions.

Measures

The REACH Detroit baseline survey was a comprehensive, 3-h baseline survey conducted in
person, usually in the household of the participant, by trained staff, in the chosen language
of the participant (Spanish or English). Hemoglobin Alc measurements were abstracted
from medical records. The interview consisted of items from the Behavioral Risk Factor
Surveillance System, a CDC-administered survey used to track health risks in the United
States (Center for Disease Control and Prevention 2004), and a battery of assessments about
health, health care, behaviors and attitudes toward diabetes, quality of diabetes care,
relations with healthcare providers, and dietary and physical activity practices. Respondents’
self-reported diabetes-related complications (number of complications) were also included.
All instruments were translated into Spanish and pre-tested by bi-lingual interviewers as a
means of testing the culturally and linguistically appropriate instruments.
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Sociodemographic variables included in the analyses as predetermined control variables
were race/ethnicity, sex, married/partnered versus single, age at baseline interview, and
education (high school graduate yes/no). Although information on income was obtained, the
excessive amount of missing values led to its exclusion from further analyses. Thus,
respondents’ education (less than a high school diploma = 0, high school graduate = 1)
serves as our measure of socioeconomic status.

Mental Health Outcomes—The Problem Areas in Diabetes Scale (PAID) is a well-
validated assessment tool used to measure diabetes-related emotional distress (Polonsky et
al. 1995). The PAID is a self-report questionnaire that consists of 20 statements measuring
emotional distress in managing and dealing with diabetes and its complications.
Representative items include feeling scared when you think about living with diabetes;
feelings of deprivation regarding food and meals; feeling depressed when you think about
living with diabetes; feeling overwhelmed by your diabetes; feeling burned out by the
constant effort to manage your diabetes. Each item can be rated on a 5-point Likert scale
ranging from 0 (not a problem) to 4 (serious problem). A previous study of the PAID
reported a Cronbach’s alpha coefficient of 0.95.16. Also, concurrent validity has been found
between the PAID and generalized distress, fear of hypoglycemia, disordered eating, and
adherence to self-care behaviors with significant correlations. A Cronbach’s alpha
coefficient of 0.93 was found for our sample.

Depressive severity is assessed with the Patient Health Questionnaire (PHQ-9; Kroenke et
al. 2001), which is a module of the PRIME-MD and takes less than 5 min to complete. The
module assesses severity of depressive symptoms over the past 2 weeks and scores each of
the 9 DSM-1V criteria on a “0” (not at all) to “3” (nearly every day) scale. Good reliability
for the PHQ has been reported (Cronbach’s alpha = 0.89), and we have observed a reliability
coefficient of 0.83 in our REACH Detroit sample. In addition to the PHQ-9, we explored the
use of the PHQ-2, which is an abbreviated 2-item version of the PHQ-9. The PHQ-2 is not
intended to be used as a diagnostic tool, but to screen for depression in a first-step approach,
and should be screened with the PHQ-9 to determine whether criteria for depressive disorder
are met (Kroenke et al. 2003). The two items include how often in the past 2 weeks the
individual has been bothered by the following: (1) little interest or pleasure in doing things
and (2) feeling down, depressed, or hopeless.

Demographic and baseline measures are displayed in Table 1. All continuous measures were
compared between the immediate and delayed groups with the Student’s t test. Outcomes
with skewed distributions were log-transformed to reduce skewedness. Pearson’s chi-square
test was used for all categorical variables. Longitudinal analyses of the PAID and PHQ are
displayed in Tables 2 and 3. These estimates were obtained by using a linear mixed model
(LMM) in which baseline and follow-up values were included as the outcomes, with dummy
predictor variables for each time point (baseline, month 6, month 12), group (immediate or
delayed), and the interaction between group and time point. LMMs allow for correlation
among observations on the same person and enable participants to be included in the
analysis if they had data at one or more time points (Diggle et al. 2002; West et al. 2007).
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Thus, a longitudinal analysis with LMM is an intent-to-treat analysis because all available
data on each participant is included. Changes in outcomes, along with 95 % confidence

intervals, between two time points were estimated via post hoc contrasts. Pre-intervention
was defined as baseline for the immediate arm and 6 months for the cohort 2 delayed arm.
Post-intervention was 6 months for the immediate arm and 12 months for the delayed arm.

The “Intervention Effect” was estimated as a contrast between the changes in outcomes from
time 1 to time 2 for the two study groups. The “Average Intervention Effect” was calculated
as the average between the (6 months—baseline) change for the immediate group and the (12
months—6 months) change for the delayed group. Estimation of the “Average Intervention
Effect” increases the power to detect a significant intervention effect because the entire
sample is used, rather than only the immediate or delayed groups. For log-transformed
outcomes, these changes and the intervention effect were exponentiated and the variances
were computed with the Delta method (Casella and Berger 2002). Both Tables 2 and 3
display the PAID and PHQ longitudinal outcomes without any adjustment variables,
adjusted for demographics, and adjusted further for the number of diabetes complications.
These models were also run separately for Latinos and African Americans to see whether
any racial/ethnic differences existed. The magnitudes of the changes were evaluated with
Cohen’s d for effect size (Cohen 1988). Figure 1 shows the trajectories of the unadjusted
PAID means from baseline to 12 months for the immediate and delayed groups. All analyses
were conducted with SAS software, version 9.3 (SAS Institute 2012).

The sample consisted of 43 % Latino/a, 57 % African American, and 71 % female. The
mean age was 53 years. On average, clients in the immediate intervention group were
younger than clients in delayed intervention, with average ages of 50 and 55 years,
respectively. Other than age, none of the other demographics differed significantly between
the delayed and immediate groups. Only 13 % lived alone and 69 % were married or
partnered. Fifty-eight percent received their medical care at a federally qualified health
center. Approximately 59 % of the participants were high school graduates. The average
number of diabetes complications was 2.7.

Overall, the baseline mental health means were 25.0 for the PAID, 5.1 for the PHQ, and 1.1
for the PHQ-2. Although neither the baseline PAID, PHQ, nor PHQ-2 scores differed by
intervention group, the PAID and the PHQ-2 differed significantly between African
Americans and Latino/as. The mean baseline PAID was 33.0 for Latino/as, compared to
20.3 for African Americans, p < 0.0001. Further, the baseline PHQ did not differ by race
ethnicity, and the PHQ-2 means were 0.9 for African Americans and 1.5 for Latino/as, p <
0.05.

Although the unadjusted drop in the PAID within the immediate group from baseline to 6
months was not significant at the p = 0.05 level, it was borderline significant at p = 0.055.
When demographics were added to the PAID model, the baseline to 6 month drop within the
immediate group was significant at the p = 0.05 level and there was a drop of 6.5 on a 100-
point scale. Two demographics, age and race/ethnicity, were significantly associated with
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the PAID. The PAID was higher among Latino/as than among African Americans and
decreased with age. Further, within the immediate group, the drop in the PAID from
baseline to 12 months occurred in two stages, baseline to 6 months, with another significant
drop from 6 to 12 months. Within the immediate group, the total reduction in the PAID from
baseline to 12 months was 12.3.

In the delayed group, the drop in the PAID from 6 to 12 months was 5.9 unadjusted (p =
0.07) and 6.2 when adjusted for demographics (p = 0.06). The borderline significance of the
pre-intervention to post-intervention reduction in the PAID may have been due to low
sample size. When the pre-intervention to post-intervention effects were combined for the
immediate and delayed groups via “Average Intervention Effect”, the results were
significant at the p < 0.05 level or greater, regardless of whether demographics were
included. The result remained significant after diabetes complications was added to the
model. When the PAID analyses were stratified by race/ethnicity, the outcome was
significant only for Latino/as. The effect sizes for the “Average Intervention Effect” were
0.30 for African Americans and Latino/as combined, which is considered a small-to-medium
effect size, but 0.53 for Latino/as, which is considered a medium effect size.

Figure 1 shows the unadjusted PAID means at baseline, 6, and 12 months. The figure
illustrates that the intervention effect occurred in two stages for the immediate group,
baseline to 6 months, and 6-12 months. The delayed group experienced a similar drop in the
PAID from 6 to 12 months, as seen in the immediate group from baseline to 6 months.

Although the PHQ-9 was not impacted by the intervention, the PHQ-2 did drop by 0.3, as
indicated by the “Average Intervention Effect” column in Table 3. The PHQ-2 had the same
drop in the models with and without demographics, and maintained significance after
diabetes complications was added as a covariate. The demographics significantly associated
with the PHQ-2 were gender, age, and education. The PHQ-2 was higher for women than
for men, lower as age increased, and lower for high school graduates.

In all three models, the baseline to 6 month difference between the immediate and delayed
groups was 0.7, p < 0.05, with an effect size of 0.44. However, the PHQ-2 effect size for
Latinos in the baseline to 6 month time period was 0.53 and corresponded to a difference of
1.0 instead of 0.7. The “Average Intervention Effect” had a smaller effect size than the
baseline to 6 month contrast between the treatment groups, 0.21 for everyone and 0.31 for
Latino/as.

Discussion

The purpose of this study was to investigate the influence of a community health worker
diabetes lifestyle intervention on mental health outcomes among African Americans and
Latinos with Type 2 diabetes. Specifically, this study examined diabetes-related emotional
distress and depression. Consistent with the literature, participation in a lifestyle intervention
significantly reduced the symptoms of mental health conditions, namely diabetes-related
emotional distress, potentially reducing barriers to diabetes self-management (D’Eramo-
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Melkus et al. 2004; Gabbay et al. 2006). In our study, diabetes-related emotional distress
dropped even further within the immediate group from 6 to 12 months.

One possible explanation for the decreases in diabetes-related emotional distress may be
changes in diet and exercise REACH participants reported during the intervention (Two
Feathers 2005). Regular physical activity (Fox 1999) and a healthful diet are associated with
increased quality of life (Mufioz et al. 2009). Other diabetes lifestyle interventions that
reported positive changes in diet and exercise have also reported decreases in diabetes-
related distress (Whittemore et al. 2004; Steed et al. 2003). The change in diabetes-related
emotional distress may also be explained in terms of increased social support given to
participants in the intervention from healthcare staff, in this case community health workers
(Gabbay et al. 2006; van Dam et al. 2005). In the REACH Detroit intervention, community
health workers attended physician appointments with participants, provided a range of
diabetes education and completed home visits (Two Feathers et al. 2005a,b). A diabetes
diagnosis can serve as a chronic stressor in an individual because it calls for substantial
changes to everyday routines, specifically adherence to treatment regimens (Connell et al.
1994). Our findings suggest that increased education and support from a CHW may have a
stress-reducing effect for persons with diabetes resulting in lower levels of diabetes-related
emotional distress (Wheaton 1985; Connell et al. 1994). Another possible explanation is the
role of diabetes education courses in increasing the development of healthier lifestyles, for
example, physical activity and healthy eating, as well as coping skills among participants
leading to improved mental health outcomes (Rubin et al. 1993; Lorig snd Gonzéalez 2000).

Despite the reduction in the PAID, the PHQ did not change significantly; however, we
observed intervention effects for the PHQ-2 after adjustment for demographics. The PHQ is
a measure of depressive symptoms, and our CHW intervention was not intended to reduce
depression. However, reductions in emotional distress related to diabetes combined with
changes in lifestyle could account from a decrease in certain symptoms associated with
depression. Thus, it may be possible that although our intervention did not impact a full
measure of depression, we observed reductions in an abbreviated scale that measures two
important symptoms. More research is necessary to understand how a CHW, healthy
lifestyle intervention can impact depression and improve mental health outcomes for African
Americans and Latinos with diabetes.

A few study limitations should also be noted. First, the findings for diabetes-related
emotional distress and PHQ scale may not relate directly to other mental health outcomes
that may also have an impact on diabetes-related outcomes such as anxiety (Schwartz 2002;
Xu 2011). However, few studies have focused on more than one mental health outcome in
these populations. Our paper contributes to the literature by examining multiple mental
health outcomes, namely the diabetes-related distress and depression. More studies should
be completed that examine more than one mental health outcome in order to gain a better
understanding of individual and structural level factors that may influence mental health
outcomes among African Americans and Latinos with diabetes.

Second, while the use of an average intervention effect by combining the results of the
immediate and the delayed groups increased our sample size and our ability to detect
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differences, we are unable to fully understand how receiving the intervention 6 months may
have impacted the intervention. In qualitative interviews with our participants, we noted that
those in the delayed group expressed dissatisfaction with the randomization process and the
fairness of being asked to wait for services. Future studies with larger samples from
individuals who received the intervention during the same time period would be beneficial.

Third, as we have noted, our intervention was not intended to reduce symptoms of mental
health problems, although our curriculum does discuss briefly the impact of stress on
diabetes and largely focuses on the importance of a healthy lifestyle. It is important that
future studies like ours incorporate more information on the relationship between depression
and diabetes and include more mental health content in the curriculum. CHWSs have played a
limited role in mental health care to date. The extent to which CHWs can impact mental
health outcomes, such as depression, should be further explored through training, curriculum
development, and randomized controlled studies that control for intervention effects. In the
era of the affordable care act and patient-centered medical homes, an integrated care team,
which includes CHWSs, could act as a significant line of defense for patients with comorbid
chronic illness and mental health problems. CHWs could assist with screening, provide
referrals, explain the nature of mental health care and what might be expected, work with
clients to develop personal goals and coping strategies through home visits, and assure that
clients attend treatment sessions with mental health professionals through phone calls and by
accompanying clients to clinic visits. These roles are very similar to the roles that CHWSs
successfully achieve in diabetes care and could be extended to mental health care.

In summary, the role of CHWSs in enhancing the mental health and well-being of African
Americans and Latinos is an emerging field that should be further explored. CHWSs have
been successful in providing necessary services for patients with a range of chronic illnesses
and barriers to access to care. Many of these patients also suffer from mental health
problems that may currently go undetected and untreated in traditional primary care settings.
With further research and development, CHWSs could extend their role in multidisciplinary
teams beyond chronic disease to further enhance the well-being of low-income racial and
ethnic minority populations.
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Unadjusted mean PAID scores at baseline, 6, 12 months by intervention group p value in
reference to previous time point. #p < 0.10, *p <0.05, **p<0.01, ***p< 0.001. For
immediate group, p value from baseline to 6 months was 0.052
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