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Abstract
Introduction
Community health workers (CHWs) can improve diabetes outcomes; however, questions remain about translating research findings into practical low-intensity models for safety-net providers.
We tested the effectiveness of a home-based low-intensity CHW
intervention for improving health outcomes among low-income
adults with diabetes.

Results
The change in HbA1c in the intervention group (n = 145) (unadjusted mean of 9.09% to 8.58%, change of −0.51) compared with the
control group (n = 142) (9.04% to 8.71%, change of −0.33) was
not significant (P = .54). In an analysis of participants with poor
glycemic control (HbA1c >10%), the intervention group had a
1.23-point greater decrease in HbA1c compared with controls (P =
.046). For the entire study population, we found a decrease in reported physician visits (P < .001) and no improvement in healthrelated quality of life (P = .07) in the intervention group compared
with the control group.

Conclusion
A low-intensity CHW-delivered intervention to support diabetes
self-management did not significantly improve HbA1c relative to
usual care. Among the subgroup of participants with poor glycemic control (HbA1c >10% at baseline), the intervention was effective.

Introduction

Methods
Low-income patients with glycated hemoglobin A1c (HbA1c) of
8.0% or higher in the 12 months before enrollment from 3 safetynet providers were randomized to a 12-month CHW-delivered diabetes self-management intervention or usual care. CHWs were
based at a local health department. The primary outcome was
change in HbA1c from baseline enrollment to 12 months; secondary outcomes included blood pressure and lipid levels, quality of
life, and health care use.

Diabetes is epidemic, and low-income and racial/ethnic minority
populations have a high disease burden (1). Translating effective
diabetes self-management interventions into diverse settings is a
public health challenge (2). Using community health workers
(CHWs) may be an effective approach with disadvantaged populations (3,4). A recent meta-analysis reported modest effects for
CHW interventions for patients with diabetes (3). Many previous
studies were conducted in single sites or targeted racial or ethnic
minority groups. Studies varied widely in the intensity of the
CHW intervention, with visit frequencies ranging from 4 to 36 (3).
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Learning whether CHW interventions can be implemented in community settings with multiple health care providers using a low-intensity (and more affordable) intervention with similar results is
the next step for determining the role of CHWs in diabetes management.
Multiple models exist for organizing the delivery of CHW services in communities with complex, multisite health care delivery
systems. One approach is for each delivery system to have its own
CHWs. Another is for a central organization, such as a local health
department, to offer CHW services to multiple health care entities,
which may offer opportunities for greater efficiency and coordination, especially for smaller health systems and clinics. Health departments may also have superior knowledge of community-based
resources and how to connect to those resources. Therefore, we
developed and evaluated the Peer Support for Achieving Independence in Diabetes (Peer-AID) project to determine the effectiveness of a low-intensity CHW diabetes self-management intervention in which a local health department provided CHW services to a community health center, public hospital, and US Department of Veterans Affairs (VA) hospital (5).

Methods
Trial design
A description of the study design and intervention components
were previously published (5). Peer-AID developed a model in
which the local health department (Public Health — Seattle King
County [PHSKC]) provided CHW services to a diverse set of clinics. PHSKC worked with clinical sites to identify potential clients
and coordinated care by 1) alerting providers via telephone or fax
to clinical issues that arose either in the CHW visits or in the team
meetings held every other week and 2) encouraging clients to follow up with their clinic care providers. Out-of-range values for
glycated hemoglobin A1c (HbA1c), blood pressure, or depression
screening were either faxed or sent via encrypted email to clinic
care providers. The CHWs were full-time employees recruited
from the communities that the project served, were native Spanish
speakers, and had high school or equivalent degrees. The CHWs
received 40 hours of classroom sessions, including training to use
an automated blood pressure monitor. A health educator and Certified Diabetes Educator (CDE) provided clinical support in biweekly meetings, and a manager provided supervision and operations oversight.

Participants
Participants were recruited from Harborview Medical Center
(HMC), the VA Puget Sound Health Care System (VAPSHCS),
and Sea Mar Community Health Centers. Harborview Medical

Center is the largest public hospital safety-net provider in King
County. VAPSHCS is a tertiary referral hospital serving veterans
from a multistate area. Sea Mar Community Health Centers are
community-based clinics specializing in service to Latinos. The
University of Washington and the VA Puget Sound institutional
review boards approved the study. Written informed consent was
obtained from all participants.
The electronic health records from each clinic site were queried to
identify potentially eligible participants, defined as having a diagnosis of type 2 diabetes and whose most recent HbA1c was 8.0%
or greater (performed in the 12 months before enrollment), having
a household income of less than 250% of the federal poverty level,
being aged 30 to 70 years, being English-speaking or Spanishspeaking, and residing in King County, Washington. Exclusion
criteria included current participation in another diabetes study;
completing diabetes education in the prior 3 years; being homeless or planning to move out of the area; having a serious illness,
including cancer, end-stage renal disease requiring hemodialysis,
or dementia; or being unable to give informed consent.
After obtaining informed consent and collecting baseline data, we
randomly assigned participants to intervention or usual care control arms in a 1:1 ratio using a stratified, permuted block design
with varying block size. Stratification was by clinic site. The
design of the intervention made it impossible to blind participants
and staff to group assignment.

Intervention
Baseline data collection was performed and informed consent was
obtained in participants’ homes. Baseline assessments were completed between September 2010 and May 2013, and 1-year exit
visits were completed in November 2014.
The intervention took place in participants’ homes and comprised
4 mandatory home visits that took place 0.5, 1.5, 3.5, and 7
months after the enrollment visit with an optional visit at 10
months. At each visit, the CHW assessed diabetes self-management using a structured interview (5). CHWs worked with clients
to set health goals (6,7) and develop an action plan for diabetes
self-management activities. At each visit, the CHWs completed an
encounter form, which documented the health goal that was the focus of the visit and the self-management strategies that were discussed. The encounter forms were reviewed by the project CDE.
Monthly audits were completed to ensure that each participant received the required components of the intervention.

Outcome and other measures
The primary outcome of the study was HbA1c values. We obtained a baseline HbA1c measurement and lipid panel at the first
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home visit using a mail-in finger-stick kit (CheckUp America Diabetes and Cholesterol Test Panel [Home Access Health Corporation]), which allows an individual to self-test with a finger-stick
sample of blood and includes a lipid panel and HbA1c test. All
testing is performed in a laboratory regulated by Clinical Laboratory Improvement Amendments and certified by the College of
American Pathologists. This method is accurate and reliable, similar to venous blood sampling done by a professional laboratory
(8). We collected baseline home-testing data for 259 of 287 participants (90%) and exit home-testing on 261 of 287 participants
(91%). Clinic values were used when home-testing kit values were
not available (n = 28 at baseline, n = 24 at exit). We initially attempted to collect fasting samples, but because of logistical challenges (eg, participant forgot to fast), most samples were nonfasting. We used the ratio of total cholesterol to HDL cholesterol to
measure lipid control (9).
Blood pressure and weight were measured by the CHW at baseline
and exit. Body weight was measured in light street clothes without
shoes on calibrated electronic scales that measured up to 300
pounds. All participants over 300 pounds had a self-reported
weight (n = 21). Standing height was obtained at baseline, to allow for calculation of body mass index (BMI). Blood pressure was
measured 3 times during both the baseline and exit visit by using
an automated calibrated blood pressure cuff (Omron Automatic
Blood Pressure Monitor 5 Series) with the participant in a seated
position after 5 minutes of rest. The average of the 3 blood pressure readings were used as the baseline and exit values.
Secondary outcomes included health-related quality of life (HRQOL) measured with the SF-12 Physical Component Summary
(PCS) and Mental Component Summary (MCS) scales (10) and
the social burden subscale of the Diabetes-39 instrument to measure diabetes-specific HRQOL (11). Health care use was documented by self-reported number of outpatient clinic visits, hospitalizations, and emergency department encounters in the prior year.
Level of physical activity was assessed by using the International
Physical Activity Questionnaire to classify participants as having
high (eg, >60 minutes of moderate-intensity activity per day),
moderate (eg, half-hour of at least moderate-intensity physical
activity on most days), or low levels (12). Medication adherence
was assessed by using a standardized participant interview (13).
We included a measure of depressive symptoms (the Patient
Health Questionnaire depression scale [PHQ-8]) (14), because of
the strong link between depression and poor self-care among
people with diabetes (15).
We collected data on potential covariates associated with diabetes
control and self-care. Demographic covariates included self-reported age, sex, marital status, education, and race/ethnicity. All participants were asked a screening question on income, allowing clas-

sification as being below the 250% threshold for the federal
poverty level. We asked participants to describe their race as
white, black, American Indian or Alaskan Native, Asian, multiracial, or other and their ethnicity as Hispanic or non-Hispanic.

Statistical methods
The sample size was based on detecting a difference in change in
HbA1c of 0.7% between groups with 80% power and a 2-sided α
of .05, allowing for a dropout rate of 15%.
Unadjusted comparisons between intervention groups were calculated using t tests for continuous outcomes and χ2 tests for categorical outcomes. A linear model was used for the primary intentionto-treat analysis that compared HbA1c changes from baseline to 12
months by intervention group, controlling for baseline HbA1c,
clinic site, and BMI (which was unbalanced at baseline). To determine whether the intervention effect depended on baseline
HbA1c levels, we examined the interaction between the treatment
indicator and baseline HbA1c level. In prespecified subgroup analyses for those with very poorly controlled diabetes at baseline, we
analyzed 2 groups: those with an HbA1c level higher than 9% and
those with an HbA1c level higher than 10%). An HbA1c level higher than 9% is a commonly used definition of poor control, as reflected in national guidelines, performance measures, and national
treatment goals (16–18). A subgroup of participants with HbA1c
level higher than 10% was examined because of the evidence
showing that cost savings are achieved in this subgroup only
among cohorts of patient with improved diabetes control (19).
HbA1c levels higher than 10% is a marker of severe hyperglycemia, for which insulin is recommended (20). Secondary analyses used linear, logistic, and zero-inflated Poisson models for
continuous, binary, and count data outcomes, respectively. Although analyses on primary and secondary outcomes used complete-case methods, we ran additional analyses on secondary outcomes using multiple imputation chained equations methods (19)
because of missing data. Because there were no differences in the
results, we tabulated only the complete-case analyses.

Results
Participant flow and baseline data
Of the 1,438 patients identified as potentially eligible, 49% could
not be contacted (n = 703), 15% declined participation (n = 221),
and 5% had incomplete screening information (n = 69) (Figure 1).
From the remaining 445, we excluded those who were eligible but
declined to participate or for whom information was incomplete,
and we excluded those who did not meet the eligibility criteria. Of
the 287 randomized participants, 262 completed the 12 months
follow up (91% completion rate).
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group. The mean duration of diabetes was more than 10 years, and
the population had high rates of depression and comorbid diseases.
Many participants reported low levels of medication adherence
and physical activity.
We found no differences between the intervention and control
groups in baseline blood pressure or lipid levels or in the number
of outpatient clinic visits or emergency department encounters
(Table 2). The control group was more likely to report a hospitalization during the prior year. The mean number of outpatient clinic visits in the past year was 9.2, and more than one-third reported
an emergency department visit in the prior year.
Table 2 reports the treatment effect for all primary and secondary
outcomes. We found no change in HbA1c values in the intervention group (from unadjusted mean of 9.09% to 8.58%, change of
−0.51 points in HbA1c) compared with the control group (from unadjusted mean of 9.04% to 8.71%, change of −0.33 points) (P =
.54). However we found a significant interaction between the
baseline HbA1c value and intervention group (P = .04), with an increasing treatment effect seen in people with higher HbA1c values.
In the subgroup analyses of individuals with a baseline HbA1c
value higher than 9%, the intervention group had a nonsignificant
0.60-point greater decrease in HbA1c compared with the control
group (Figure 2). In the subgroup analysis of individuals with a
baseline HbA1c value higher than 10%, the intervention group had
a significant 1.23-point greater decrease in HbA1c (P = .046) compared with the control group (Figure 2).

Figure 1. Recruitment of patients for Peer Support for Achieving Independence
in Diabetes (Peer-AID) trial using community health workers to provide selfmanagement support among low-income adults with diabetes, Seattle,
Washington, 2010–2014.

We met our recruitment target of 287 individuals. Adherence to
the intervention protocol was high: 86% of all visits were completed within the period specified and only 1.2% of visits were incomplete. No adverse events occurred.

Baseline demographics and clinical characteristics
Intervention and control groups were similar at baseline on sociodemographic and most clinical characteristics (Table 1). Participants had low income and were from diverse racial and ethnic
backgrounds. The mean BMI for the intervention group was 32.5
(vs 34.7 in the control group, P = .04). The proportion of individuals with self-reported fair or poor health was higher in the control
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A recent meta-analysis reported modest benefit in glycemic control for CHW interventions of 12 months or longer among people
with diabetes, with better results for people with poorer glycemic
control at baseline (3). Other shorter-term CHW studies with 6
months of follow-up data showed a greater effect on HbA1c values (21,22), as have studies that relied on medical record data
alone to determine glycemic control (20). In our study we obtained both medical record and enrollment HbA1c data and found
that more than one-quarter of patients with elevated medical record HbA1c values had significant improvement before enrollment,
suggesting that calculating a preintervention/postintervention
change in HbA1c values based on medical records may overestimate intervention effects relative to using a baseline value for the
preintervention value.

Figure 2. Decreases in glycated hemoglobin A1c (HbA1c) from baseline to 12
months by intervention arm, total study population, subgroup with HbA1c
higher than 9%, and subgroup with HbA1c higher than 10%, Peer Support for
Achieving Independence in Diabetes (Peer-AID) trial using community health
workers to provide self-management support among low-income adults with
diabetes, Seattle, Washington, 2010–2014. P = .046 for the adjusted
difference in HbA1c value between the control and intervention groups for the
subgroup with HbA1c higher than 10%.

Although some secondary outcomes (such as systolic and diastolic blood pressures, number of emergency department visits) improved more among intervention participants than among the control group, the differences were not significant (Table 2). We
found a decrease in self-reported physician visits (15% lower in
the intervention group, P < .001), no improvement in quality of
life in the intervention group (increase in PCS scale of 0.25 in controls vs 2.4 in intervention group, P = .07), and a nonsignificant
difference in the MCS scale. We found a decrease in reported social burden subscale of the Diabetes-39 instrument (P = .05) in the
intervention group relative to the control group. We found no differences in other diabetes-specific quality-of-life scales.

Discussion
In this randomized clinical trial among 287 low-income adults in a
home-based CHW intervention to support diabetes self-management, HbA1c did not significantly improve in the intervention
group relative to usual care. Among participants with a baseline
HbA1c value higher than 10%, the mean decrease in HbA1c in the
intervention group was greater than in the control group. Intervention participants also reported significantly fewer outpatient clinic
visits during the 12-month intervention period and a nonsignificant increase in HRQOL.

Although our study was not powered to detect a difference in HRQOL, we found a nonsignificant increase (of approximately 2
points) in the SF-12 PCS scale among all intervention participants.
We also noted a nonsignificant difference in the MCS scale and in
the social burden subscale of the Diabetes-39 instrument. Despite
the importance of HRQOL (23), few other CHW studies have reported on this patient-reported outcome (24). Confirming the quality-of-life benefit would require an adequately powered study.
The strengths of our study include the enrollment of a diverse population of low-income individuals from 3 health systems. PeerAID was conducted in participants’ homes, including all enrollment and blood-draw procedures. We used a home mail-in kit for
blood glucose testing, a system that could be used by other outreach programs. The intervention was implemented in a “real
world” public health department setting, suggesting replication in
practice is feasible, with high retention rates and protocol compliance.
Our study has several limitations.. The study may have been underpowered, as the treatment effect size used in our power calculations was based on larger intervention effects reported in studies
published when we designed our trial (25). We also did not note
any effects on secondary outcomes. The small number of participants (n = 78) in the stratum with HbA1c greater than 10% at
baseline limited the power of the study to detect changes in secondary outcomes in this group. In addition, the mean blood pressures of participants were fairly well controlled at baseline. The
high rate of outpatient visits in the study population may have reduced the effect of CHW visits, since patients were being seen frequently in a clinic. Several markers of health status (eg, fair or
poor health ratings, likelihood of reporting a hospitalization in the
past year) were worse in the control group, which may have biased
the results to the null. The study employed only 2 CHWs, potentially limiting generalizability given variation in the attributes and
skills among CHWs. We do not have administrative data to de-
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termine the accuracy of self-reported health care use. However,
our results regarding lower outpatient utilization are consistent
with previous studies that used administrative data to determine
health care use (26). Finally, self-reported data were used for all
behavioral measures, possibly resulting in socially desirable responses.

Author Information

Several changes to the CHW intervention might enhance its effectiveness. Although the CHWs were connected to each clinic site,
they were not integrated into clinical care teams. Better coordination of primary care and CHW self-management support activities
could generate mutual reinforcement (27). We designed our study
to test a low-intensity intervention (4 visits and 1 optional visit),
which may have not have been potent enough to change disease
self-management. Other positive trials have used many more visits (28); however, the number of visits in previous trials varied and
the optimal number of contacts is unknown (3). Increasing the
number of CHW contacts and adding interval telephone, digital
prompts, or email contact might prove useful (29).
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We found that it is feasible to deliver a CHW intervention using
the health department as a hub to service multiple safety-net providers. This approach to providing in-home diabetes self-management support through CHWs improved glycemic control for
people with severe hyperglycemia, even among patients who frequently participated in primary care. Next steps would include increasing intensity or enhancing care coordination to improve the
effectiveness of the intervention in those with less severe hyperglycemia.

Acknowledgments
This study was supported by the National Institutes of Health, National Institute for Diabetes and Digestive and Kidney Diseases
grant 5R18DK088072 (K. Nelson and J. Krieger, co-principal investigators). Supplemental funding was provided by the Veterans
Health Administration (VHA) Diabetes Quality Enhancement Research Initiative. The views expressed in this article are those of
the authors and do not necessarily reflect the views of the US Department of Veterans Affairs. The authors have no financial conflicts of interest to report.
We acknowledge the participants in this study and the study staff
(project managers Nathan Drain and June Robinson; CHWs
Michelle DiMiscio and Maria Rodriguez; CDE Janet Kapp; support staff Penny Brewer, Karen Artz, and Maria Skowron De la
Paz) who implemented the project and VA research staff (Marie
Lutton and Jeff Rodenbaugh). We thank HMC, Sea Mar clinics,
and the VAPSHCS for their collaboration in the project.

Corresponding Author: Karin Nelson, MD, MSHS, VA Puget
Sound Health Care System, Health Services Research and
Development, 1660 S Columbian Way, Seattle, WA 98108.
Telephone: 206-277-4507. Email: Karin.Nelson@va.gov.

References
1. Menke A, Casagrande S, Geiss L, Cowie CC. Prevalence of
and trends in diabetes among adults in the United States,
1988–2012. JAMA 2015;314(10):1021–9.
2. Glazier RH, Bajcar J, Kennie NR, Willson K. A systematic
review of interventions to improve diabetes care in socially
disadvantaged populations. Diabetes Care 2006;
29(7):1675–88.
3. Palmas W, March D, Darakjy S, Findley SE, Teresi J,
Carrasquillo O, et al. Community health worker interventions
to improve glycemic control in people with diabetes: a
systematic review and meta-analysis. J Gen Intern Med 2015;
30(7):1004–12.
4. Shah M, Kaselitz E, Heisler M. The role of community health
workers in diabetes: update on current literature. Curr Diab
Rep 2013;13(2):163–71. Erratum in Curr Diab Rep 2013;
13(4):600.
5. Nelson K, Drain N, Robinson J, Kapp J, Hebert P, Taylor L, et
al. Peer Support for Achieving Independence in Diabetes
(Peer-AID): design, methods and baseline characteristics of a
randomized controlled trial of community health worker
assisted diabetes self-management support. Contemp Clin
Trials 2014;38(2):361–9.
6. Smith DE, Heckemeyer CM, Kratt PP, Mason DA.
Motivational interviewing to improve adherence to a
behavioral weight-control program for older obese women
with NIDDM. A pilot study. Diabetes Care 1997;20(1):52–4.
7. Rollnick S, Mason P, Butler C. Health behavior change.
Edinburgh (GB): Churchill Livingstone; 2000.
8. US Department of Health and Human Services. K141944.
2015. http://www.accessdata.fda.gov/cdrh_docs/pdf14/
K141944.pdf. Accessed July 11, 2016.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

6

Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2017/16_0344.htm

PREVENTING CHRONIC DISEASE

VOLUME 14, E15

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

FEBRUARY 2017

9. Sidhu D, Naugler C. Fasting time and lipid levels in a
community-based population: a cross-sectional study. Arch
Intern Med 2012;172(22):1707–10.
10. Ware J Jr, Kosinski M, Keller SDA. A 12-Item Short-Form
Health Survey: construction of scales and preliminary tests of
reliability and validity. Med Care 1996;34(3):220–33.
11. Boyer JG, Earp JA. The development of an instrument for
assessing the quality of life of people with diabetes. Diabetes39. Med Care 1997;35(5):440–53.
12. Hagströmer M, Oja P, Sjöström M. The International Physical
Activity Questionnaire (IPAQ): a study of concurrent and
construct validity. Public Health Nutr 2006;9(6):755–62.
13. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive
validity of a medication adherence measure in an outpatient
setting. J Clin Hypertens (Greenwich) 2008;10(5):348–54.
14. Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT,
Mokdad AH. The PHQ-8 as a measure of current depression in
the general population. J Affect Disord 2009;114(1-3):163–73.
15. Ciechanowski PS, Katon WJ, Russo JE. Depression and
diabetes: impact of depressive symptoms on adherence,
function, and costs. Arch Intern Med 2000;160(21):3278–85.
16. Juarez DT, Sentell T, Tokumaru S, Goo R, Davis JW, Mau
MM. Factors associated with poor glycemic control or wide
glycemic variability among diabetes patients in Hawaii,
2006–2009. Prev Chronic Dis 2012;9:120065. http://
www.cdc.gov/pcd/issues/2012/12_0065.htm
17. Stratton IM, Adler AI, Neil HA, Matthews DR, Manley SE,
Cull CA, et al. Association of glycaemia with macrovascular
and microvascular complications of type 2 diabetes (UKPDS
35): prospective observational study. BMJ 2000;
321(7258):405–12.
18. Hoerger TJ, Segel JE, Gregg EW, Saaddine JB. Is glycemic
control improving in U.S. adults? Diabetes Care 2008;
31(1):81–6.
19. Wagner EH, Sandhu N, Newton KM, McCulloch DK, Ramsey
SD, Grothaus LC. Effect of improved glycemic control on
health care costs and utilization. JAMA 2001;285(2):182–9.
20. Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini
E, Nauck M, et al. Management of hyperglycemia in type 2
diabetes: a patient-centered approach: position statement of the
American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD). Diabetes Care
2012;35(6):1364–79. Erratum in Diabetes Care 2013;
36(2):490.
21. Spencer MS, Rosland AM, Kieffer EC, Sinco BR, Valerio M,
Palmisano G, et al. Effectiveness of a community health
worker intervention among African American and Latino
adults with type 2 diabetes: a randomized controlled trial. Am J
Public Health 2011;101(12):2253–60.

22. Babamoto KS, Sey KA, Camilleri AJ, Karlan VJ, Catalasan J,
Morisky DE. Improving diabetes care and health measures
among Hispanics using community health workers: results
from a randomized controlled trial. Health Educ Behav 2009;
36(1):113–26.
23. Koh HK. A 2020 vision for healthy people. N Engl J Med
2010;362(18):1653–6.
24. Lorig K, Ritter PL, Villa FJ, Armas J. Community-based peerled diabetes self-management: a randomized trial. Diabetes
Educ 2009;35(4):641–51.
25. Norris SL, Chowdhury FM, Van Le K, Horsley T, Brownstein
JN, Zhang X, et al. Effectiveness of community health workers
in the care of persons with diabetes. Diabet Med 2006;
23(5):544–56.
26. Gary TL, Bone LR, Hill MN, Levine DM, McGuire M, Saudek
C, et al. Randomized controlled trial of the effects of nurse
case manager and community health worker interventions on
risk factors for diabetes-related complications in urban African
Americans. Prev Med 2003;37(1):23–32.
27. Thom DH, Ghorob A, Hessler D, De Vore D, Chen E,
Bodenheimer TA. Impact of peer health coaching on glycemic
control in low-income patients with diabetes: a randomized
controlled trial. Ann Fam Med 2013;11(2):137–44.
28. Rothschild SK, Martin MA, Swider SM, Lynas CT, Avery EF,
Janssen I, et al. The Mexican-American Trial of Community
Health workers (MATCH): design and baseline characteristics
of a randomized controlled trial testing a culturally tailored
community diabetes self-management intervention. Contemp
Clin Trials 2012;33(2):369–77.
29. Chamany S, Walker EA, Schechter CB, Gonzalez JS, Davis
NJ, Ortega FM, et al. Telephone intervention to improve
diabetes control: a randomized trial in the New York City A1c
Registry. Am J Prev Med 2015;49(6):832–41.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2017/16_0344.htm • Centers for Disease Control and Prevention

7

PREVENTING CHRONIC DISEASE

VOLUME 14, E15

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

FEBRUARY 2017

Tables
Table 1. Baseline Population Characteristics of Low-Income Participants With Poorly Controlled Diabetes, Peer Support for Achieving Independence in Diabetes
(Peer-AID), Seattle, Washington, 2010–2014
Characteristics

Control (n = 142)

Intervention (n = 145)

P Valuea

Total Population (n = 287)

Demographic Characteristics
Female, %

52.8

44.8

48.8

.18

51.7 (9.5)

53.3 (9.1)

52.5 (9.3)

.13

Less than high school education, %

32.6

35.9

34.3

.56

Married, %

32.4

33.1

32.8

.90

Employed, %

25.4

31.7

28.6

.23

Hispanic, %

40.9

44.8

42.9

.50

White

42.8

48.3

45.6

Black

Age, mean (SD), y

Race, %

29.0

24.1

26.5

American Indian or Alaska Native

7.3

4.8

6.0

Asian

5.8

5.5

5.7

Multiracial

5.0

9.0

7.0

10.1

8.3

9.2

34.7 (9.4)

32.5 (8.3)

33.6 (8.9)

.04

63

54

59

.10

100.0

98.3

99.1

.16

63

58

61

.39

Other

.61

Clinical Characteristics
BMI, kg/m2, mean (SD)
Obese, %b
Use oral agents for diabetes, %
Use insulin, %
Duration of diabetes, mean (SD), y

11.4 (8.2)

10.6 (6.9)

10.9 (7.6)

.38

Low medication adherence, %

44.4

45.1

44.7

.91

Low physical activity level, %

64.5

62.8

63.6

.75

Fair or poor self-rated health, %

61.7

40.3

51.1

.001

27.0

28.0

27.5

.85

Depression/anxiety

55.6

49.0

52.3

.26

High cholesterol

62.7

67.0

64.8

.45

High blood pressure

73.2

67.6

70.4

.29

Uninsured, %

41.8

44.7

43.3

.63

c

Moderate or severe depressive symptoms, %
Self-reported medical conditions, %

Abbreviations: BMI, body mass index; SD, standard deviation.
a
P value for χ2 test for categorical variables and t test for continuous variables.
b
BMI >30 kg/m2.
c
Patient Health Questionnaire depression scale (PHQ-8) score ≥10 (14).
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Table 2. Changes in Primary and Secondary Outcomes for Participants From Baseline to 12 Months, Peer Support for Achieving Independence in Diabetes (PeerAID), Seattle, Washington, 2010–2014a
Control (n = 142)
Measure
HbA1c, mean % (SD)
Total cholesterol to HDL ratiob
(SD)
Systolic BP, mean (SD), mm Hg
Diastolic BP, mean (SD), mm Hg
2

BMI, mean (SD), kg/m

Baseline

12 months

9.04 (1.92)

8.71 (2.15)

4.2 (1.8)

4.0 (1.1)

128.4 (20.1) 128.7 (19.5)
80.9 (11.5)

Intervention (n = 145)

Difference
(95% CI)

Baseline

12 months

−0.33 (−0.68 to
0.03)

9.09 (1.66)

8.58 (1.88)

−0.2 (−0.5 to 0.2)

4.2 (1.1)

4.2 (1.3)

Intervention Effect

Difference
(95% CI)

Adjusted Difference
(95% CI)

−0.51 (−0.88 to −0.14 (−0.58 to 0.30)
−0.15)

P
Value
.54

0.01 (−0.2 to 0.2)

0.2 (−0.4 to 0.8)

.53

0.3 (−2.8 to 3.3) 131.0 (19.9) 130.3 (17.4) −0.7 (−3.8 to 2.47)

80.5 (11.0)

−0.5 (−2.6 to 1.5)

82.6 (10.5)

−0.2 (−3.9 to 3.5)

.90

81.0 (9.2)

−1.6 (−3.5 to 0.3)

−0.2 (−2.5 to 2.2)

.85

35.0 (9.4)

34.6 (9.3)

−0.4 (−0.9 to 0.1)

32.4 (7.7)

32.6 (7.6)

0.3 (−0.3 to 0.9)

0.53 (−0.2 to 1.3)

.17

HRQOL, MCS score, mean (SD)

46.1 (12.1)

46.9 (14.2)

0.8 (−1.6 to 3.3)

48.1 (11.9)

49.9 (11.3)

1.9 (−0.4 to 4.2)

1.7 (−1.2 to 4.7)

.25

HRQOL, PCS score, mean (SD)

40.2 (10.6)

40.4 (11.5)

0.3 (−1.4 to 1.9)

39.7 (11.9)

42.1 (12.1)

2.4 (0.8 to 4.1)

1.9 (−0.2 to 4.1)

.07

Diabetes-specific HRQOL score,
mean (SD)

3.0 (2.2)

3.1 (2.1)

0.04 (−0.3 to 0.4)

3.1 (2.3)

2.9 (2.1)

−0.3 (−0.7 to 0.1)

−0.3 (−0.7 to 0.2)

.22

Social burden subscale
of
Diabetes-39 score,c mean (SD)

21.7 (23.3)

23.0 (25.9)

1.4 (−2.9 to 5.7)

21.2 (23.4)

17.4 (22.3)

−3.7 (−8.2 to 0.7)

−5.3 (−10.7 to 0.03)

.05

Outpatient clinic visits in past
year, n (SD)

10.0 (11.3)

9.4 (10.2)

—

8.6 (8.8)

7.8 (6.3)

—

0.85 (0.79 to 0.93)d <.001

ED visits in past year, n (SD)

0.6 (1.2)

0.7 (1.3)

—

0.8 (1.7)

0.7 (1.3)

—

0.83 (0.60 to 1.15)d

.26

Hospitalizations in past year, n
(SD)

0.7 (2.3)

0.5 (0.9)

—

0.2 (0.6)

0.4 (0.8)

—

1.02 (0.65 to 1.59)

.95

Hospitalized in past year, n (%)

49 (35)

38 (28)

—

25 (17)

28 (22)

—

0.95e (0.52–1.74)

.86

ED visit in past year, n (%)

46 (32)

46 (35)

—

59 (41)

49 (38)

—

1.12e (0.64–1.96)

.69

Abbreviations: —, not applicable; BMI, body mass index; BP, blood pressure; CI, confidence interval; ED, emergency department; HbA1c, glycated hemoglobin A1c;
HDL, high-density lipoprotein cholesterol; HRQOL, health-related quality of life; MCS, 12-item Short-Form Health Survey, Mental Component Summary scale (10);
PCS, 12-item Short-Form Health Survey, Physical Component Summary scale (10); SD, standard deviation.
a
Each outcome uses the analysis data set with observed baseline and 12-month values — “complete case.” Baseline and 12 months values are unadjusted.
b
n = 252 (n = 123 in the control group and n = 129 in the intervention group). Data were missing for 35 participants.
c
Diabetes-39 scales (11).
d
Poisson zero-inflated model: multiplicative effect — mean number for the intervention group is x times the mean number for the control group.
e
Odds ratio.
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