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ABSTRACT
PURPOSE Peer support can promote diabetes control, yet research on feasible
and effective peer support models is lacking. This randomized controlled trial
tested a volunteer-based model of peer support for diabetes control.
METHODS Thirty-four volunteer peer leaders were recruited and trained to

provide support to 5 to 8 patients each through telephone contact, in-person,
individual, and group support. Planned dose was 8 contacts, preferably in the
first 6 months. Patients with uncontrolled diabetes were randomly sampled from
the medical records of 3 community clinics. After a baseline interview and medical records review to obtain baseline values for the primary outcome, HbA1c, 336
patient participants were randomly assigned to a 12-month peer support intervention or usual care. The assessment protocol was repeated at 6 and 12 months
after baseline.
RESULTS Thirty peer leaders delivered an average of 4 contacts each per

assigned participant (range 1-24). Despite the lack of intervention fidelity, the
intervention was effective at reducing glycated hemoglobin (HbA1c) among intervention as compared with usual care participants (P=0.05). Similar trends were
observed in frequency of meeting fruit and vegetable guidelines (P =0.09), a
secondary outcome. Counterintuitively, usual care participants reported checking
their feet more days out of 7 than intervention participants (P =0.03).
CONCLUSIONS Given the modest changes we observed, combined with other

evidence for peer support to promote diabetes control, additional research is
needed on how to modify the system of care to increase the level of peer support delivered by volunteers.
Ann Fam Med 2015;13(Suppl_1):S9-S17. doi: 10.1370/afm.1807.
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iabetes is prevalent in the United States (9.3% in 2012).1 Rates are
higher among Mexican-Americans (13.9%), among those who live
near the US-Mexico border (14.7% on the US side, for instance)2
and among residents of rural areas.3 Health care use remains low in rural
border communities,4,5 and health care is underused for managing diabetes.6,7 Research is needed on how to promote glycemic control in rural
border communities.
Controlling diabetes requires engaging in healthy behaviors such as
exercise, self-monitoring, controlling symptoms, and using medication and
health care properly.8 An educator, potentially a peer leader,9,10 can help
persons with diabetes develop the necessary skills to make these behaviors
part of their daily lives. In Latino and other racial/ethnic and low-income
communities, community health workers (CHWs) often serve as educators and peer leaders, facilitating access to health care, training in selfmanagement behaviors, and providing emotional support.9,11-19 CHWs are
typically members of the communities they serve and have direct or indirect experience with the health issue of interest.11 Most CHW interventions with Latinos to promote diabetes control have involved paid CHWs
serving in various roles within a health care system or a community-based
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organization.18,20 Paid models of peer support, however,
may not have sufficient reach and intensity in at-risk
communities, including rural communities where
health care access is more limited. Volunteer models may be an effective complement to a paid CHW
program within a Federally Qualified Health Center
(FQHC), although the roles of volunteers need to be
considered carefully.10 This study tested a variant of
the CHW model,21–23 a volunteer peer leader intervention housed within an FQHC.
Puentes hacia una mejor vida (Bridges to a Better Life;
“Puentes”) was 1 of 8 international studies funded by
Peers for Progress to test the feasibility and efficacy
of conceptually similar models of peer support to promote diabetes control in diverse local settings.24 Puentes was a partnership between a university-affiliated
research institute (Institute for Behavioral and Community Health; IBACH) and Clinicas de Salud del Pueblo,
Inc. (CDSDP), an FQHC.

METHODS
Study Design
Puentes was a randomized, controlled trial with 2 conditions: peer support intervention and usual care. At
CDSDP, usual care involves primary and specialty care
and access to diabetes education classes. The primary
outcome was glycated hemoglobin level (HbA1c) based
on a lab visit (or abstracted from the patient’s electronic
health records if the visit was within the past month);
secondary outcomes included health care utilization
(eg, emergency room visits) and enactment of diabetes
self-management behaviors (eg, modifying diet, checking feet). Protocols were approved by San Diego State
University’s Institutional Review Board and were consistent with CDSDP’s responsibilities under the Health
Insurance Portability and Accountability Act (HIPAA).
The authors had no conflicts of interest.
Setting
The study occurred in Imperial County, California, on
the US-Mexico border. Most residents of the area are
of Mexican origin and report speaking Spanish.25 The
Puentes study was conducted in the 3 largest CDSDP
clinics, which are located in Brawley, El Centro, and
Calexico, California. These 3 clinics were identified
from among 11 operated by CDSDP as having a large
enough patient base for recruitment and the infrastructure needed for outreach activities led by volunteer
peer leaders.
Participant Recruitment
The director of programs queried the medical records
of the 3 clinics to obtain a list of adult patients with
ANNALS O F FAMILY MED ICINE
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diabetes who had received services during the previous
3 months. Patients were excluded if their last HbA1c
was less than 7 or if they did not live in 1 of the 3 cities where the participating clinics were located, to minimize travel costs to the peer leaders.5 A random sample of 1,202 patients taken relatively evenly from the 3
clinics received a study invitation letter from CDSDP
and, in 96% of cases, a follow-up telephone call from
an English/Spanish bilingual, HIPAA-certified research
assistant. A further method of recruiting these sampled
patients involved a HIPAA-certified research assistant
approaching the randomly sampled patient in the clinic
waiting room.
Patients interested in participating—a total of
1,153—scheduled face-to-face appointments to complete the eligibility screening. Requirements included
residence in 1 of the 3 target cities; plans to remain
in the study area for 1 year; ability to read and speak
Spanish, English or both; no current involvement in
another diabetes intervention, and no physical or
mental disability that would limit participation. From
among this sample, we identified 477 (41%) who were
eligible. Of those, 336 (70%) agreed to participate
(Figure 1). All patients who consented completed the
baseline assessment protocol involving a face-to-face
interview (described further below) and a lab visit to
obtain measures of HbA1c and blood pressure if none
were available from the previous month. If measures
were available, the information was abstracted from the
health record. Patients were then randomized to intervention or usual care. Randomization was conducted
by the study biostatistician and stratified by clinic.
Patients randomized to the intervention received a call
from their peer leader as detailed below, while those
randomized to usual care received a thank-you letter
and reminder of the 6-month evaluation visit.
Intervention
Volunteer peer leaders were assigned to work with 5 to
8 patients each over a 12-month period, with the goal of
achieving 8 contacts during the first 6 months. The intervention considered the 4 key functions of peer support:
assistance with diabetes management in daily living such
as problem-solving barriers to medication use; social/
emotional support such as how to communicate effectively with family members about one’s needs; linkages
to health care such as knowing where to go to obtain
specialty services; and ongoing support over time.24,26
Recruitment of Peer Leaders
Peer leader recruitment was based on volunteerism
research, which suggests that volunteers may be more
motivated and more satisfied with their volunteer
experience if they became involved to better them-
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Figure 1. Participant flow in the Puentes trial.
Enrollment

1,202 Assessed for eligibility

866 Excluded
75 Did not meet inclusion criteria
49 Declined to participate
141 Refused consent
601 Not screened because enrollment had closed

Allocation

336 Randomized

168 Allocated to intervention

168 Allocated to usual care

149 in analytic sample:
Preliminary Analysis

Analysis

155 in analytic sample:

3 excluded (type 1 diabetes)

1 excluded (type 1 diabetes)

16 excluded (baseline HBA1c <7)

12 excluded (baseline HBA1c <7)

6-mo data for 122 analyzed:

6-mo data for 134 analyzed:

27 lost to follow-up at 6 mo

21 lost to follow-up at 6 mo

12-mo data for 114 analyzed:

12-mo data for 130 analyzed:

8 lost to follow-up at 12 mo

4 lost to follow-up at 12 mo

selves.27 Thus, despite the collectivistic nature of
the Latino community,28 recruitment materials were
framed as an opportunity to develop new skills and
network as peer leaders. We sought individuals with
previous diabetes education, although they were not
required to have diabetes themselves. Letters were
mailed to CDSDP patients who had completed the
diabetes education classes, CDSDP staff members
recruited from among their social networks, and
CDSDP clinicians referred patients.
Interested individuals were screened for eligibility.
Eligible individuals were CDSDP patients who lived
with or had provided extensive care for someone with
diabetes, who were willing to provide support to 5 to
8 patients for at least 12 months, and who planned to
remain in the study area for 1 year. Potential peer leaders completed an application and participated in an
interview with the director of programs, a CHW, and a
research team member. Those selected as peer leaders
provided written informed consent, completed a baseline assessment, a medical records release form, and
an image and voice consent form. CDSDP required
HIPAA training and a tuberculosis test.
ANNALS O F FAMILY MED ICINE
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The study sought to recruit 30 individuals; in the
end 34 agreed to participate. The peer leaders were
mostly female (97%), married (79%), high school educated (88%), and Mexican-born (82%); 91% preferred
speaking Spanish. Only 3 had diabetes.
Training of Peer Leaders
Peer leaders received 40 to 50 hours of training. As
depicted in Figure 2, training materials included a
10-lesson manual that covered both diabetes-related
content, such as the importance of diet in diabetes control, and skill development components, such as how
to estimate food portion sizes more accurately. In addition, 2 booster trainings were developed on how to lead
cooking and physical activity support groups.29 Each
training session incorporated a number of pedagogical
approaches consistent with adult learning theory including interactive components, opportunities to share personal experiences, and opportunities to practice skills.
Delivery of Peer Support
With peer leaders selected and trained, each newly
recruited patient was assigned to work with the next
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tion (ie, at baseline), and at 6 and 12
months post-baseline.

Figure 2. Peer leader training curriculum.
Curriculum
1. Building your opportunities as a volunteer
2. Providing support for diabetes
3. Diabetes and nutrition*
4. Diabetes and physical activity
5. Diabetes and emotional health
6. Diabetes and medical management
7. How to conduct a home visit**
8. How to conduct a visit to the clinic
9. How to conduct a support group
10. How to monitor your activities

Patient Interviews
Patients were asked about the
number of planned and unplanned
diabetes care visits, including doctor, emergency department (ED),
and hospital visits, they had during the past 6 months. The same
time frame was used at all 3 points
to allow comparability over time.
As with other Peers for Progress
studies, self-management questions
*Sample outline
**Sample outline
1. Cover page with story
1. Cover page with story
came from the Summary of Dia2. Table of contents
2. Table of contents
betes Self-Care Activities scale,32
3. Your motivation
3. Your motivation
which has been validated for use
4. Building your foundation
4. Building your foundation
• Dietary behaviors at home
• What is a home visit?
with Latinos.33,34 Specifically, the
• Food portion size training
• HV1: Introductions, assessment,
patients were asked the number of
• Dietary behaviors outside
and goal setting
the home
• HV2: Obtaining family support
days in the past week they con• Other approaches to
• HV3: Improving your home to
sumed 5 or more servings of fruits
improving diet
support diabetes control
5. Putting it into practice
• HV4: Obtaining support from
and vegetables, consumed high fat
6. Reaffirming your motivation
friends and relatives
foods, participated in 30 minutes of
• HV5: Healthy coping skills
daily physical activity, tested blood
• HV6: Assessing progress and
long-term goal setting
sugar, and checked their feet. Medi• Effective leader communication
cation adherence was assessed using
5. Putting it into practice
6. Reaffirming your motivation
the 4-item Morisky Medication
Adherence Scale.35 Responses were
dichotomized as adherent (1) or not
adherent (0) based on an affirmative
available peer leader. In addition to the targeted 8
response to any item.
meetings in the first 6 months, peer leaders were
Demographic characteristics included age, sex, eduencouraged to schedule additional contacts as needed
cation level (6th grade or less vs more than 6th grade),
during the subsequent 6 months. Peer leaders were
marital status, employment status, household size, and
trained on various intervention modalities including
whether the family lives in poverty, defined using the
telephone calls, home visits, support groups, and clinic
US Census Bureau’s 2010 annual income thresholds for
tours; peer leaders selected modes of intervention
household size. Sociocultural characteristics included
based on the patient’s preferences and theirs.
ethnicity (Latino/Hispanic vs not), foreign-born vs
US-born, and if foreign born, age at arrival, and years
Evaluation Procedures
living in the Unites States. Health care and diabetes
Assessing Feasibility
characteristics included whether the patient had health
To track intervention delivery,30,31 the peer leaders
insurance, whether he or she had a personal doctor,
maintained patient contact logs and submitted them to and whether cost was a barrier to seeking health care.
the peer leader coordinator during weekly or biweekly
Finally, patients were asked age at diagnosis, to determeetings. The logs tracked the number of contact
mine disease duration in years, and what type of diabeattempts, whether contact occurred, and if so, the
tes they had (type 1, type 2 or gestational).
length and modality of contact. To obtain a measure
of dose received, all unique interpersonal contacts
Lab Visit or Medical Record Review
(telephone, one-on-one visit, support group, clinic visit) The lab visit involved a blood draw and measurement of height, weight, and blood pressure (BP). At
were summed.
each data-collection point, lab data were obtained
on the same day as the interview, with 1 exception:
Assessing Efficacy
a lab visit was not required if the participant had
Patient interviews, medical record reviews, and lab
values for HbA1c and BP that were no more than 1
visits were conducted at 3 points: before randomizaANNALS O F FAMILY MED ICINE
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month old. In such cases, the test results closest to
the interview date were used in the analyses. Health
care use including ophthalmology and podiatry visits
and diabetes education sessions were also abstracted
from medical records for the year preceding the baseline interview and the year between baseline and the
12-month point.

there was a dose-response relationship between peer
leader contact and the outcomes.

RESULTS
Participant characteristics are shown in Table 1. There
was some indication that a greater percentage of
intervention participants than usual care participants
reported having a personal doctor (P = .09) while a
greater percentage of usual care participants reported
living below poverty thresholds (P = .08); no other
group differences were observed.

Analyses
Analyses were performed using IBM SPSS Statistics
version 20 (IBM Corp) and SAS software version 9.3
(SAS Institute Inc.). Descriptive analyses assessed the
distribution and normality of the variables, leading us
to exclude 4 patients (3 intervention and 1 usual care)
Feasibility
with type 1 diabetes and 28 patients (16 intervention
Although 34 peer leaders were trained to provide
and 12 usual care) with HbA1c values less than 7% at
support, 4 (12%) provided none. Reasons included
baseline. The latter occurred because the HbA1c values challenges in connecting with their peers or changes
used to identify eligible patients were different from
in the peer leaders’ availability given family and work
the values eventually obtained for participants at baseresponsibilities. Number of patient contacts (attempts
line. Our final analytic sample was 304 patients.
vs completions) and modality of delivery were all
To assess feasibility, we examined peer leader inter- examined following CONSORT guidelines.37 Although
vention delivery using descriptive statistics. To exampeer leaders attempted to contact patients a median of
ine efficacy, each outcome was examined using mixed
12 times each, they were unable to achieve the planned
effects models for normal outcomes or generalized
dose of 8 contacts during the first 6 months (Table 2).
linear mixed effects models for non-normal outcomes.
The median number of achieved contacts was 4. ConOutcome analyses were based on the intention-to-treat tact was primarily in the form of telephone conversaapproach. The continuous outcomes of HbA1c, systolic tions followed by one-on-one visits.
BP, and diastolic BP were log-transformed so that their
Using criteria recommended by others,37 intervendistributions were closer to the normal distribution,
tion participants with 6 or more interpersonal contacts
which is a requirement of mixed
effects models. The independent
Table 1. Patient Characteristics Overall and by Study Group (N = 304)
variables included these: Group
Total
Intervention
Usual Care
(intervention vs usual care), Time
(N
=
304)
(n
=
149)
(n = 155)
(the number of days from baseDemographic
characteristics
line to the measurement date,
Age in years, mean (SD)
56.3 (11.9)
56.7 (11.8)
55.9 (12.1)
approximately 6 and 12 months
Female,
No.
(%)
193
(63)
98
(66)
95 (61)
post-baseline), the Group and Time
6th grade education or less, No. (%)
126 (41)
61 (41)
65 (42)
interaction, and the variables
Married, No. (%)
188 (62)
94 (63)
94 (61)
personal doctor and poverty status
Employed, No. (%)
71 (23)
34 (23)
37 (24)
to control for group differences
Household size, mean (SD)
3.5 (1.8)
3.5 (1.9)
3.6 (1.8)
at baseline. We fitted a 3-level
Living in poverty, No. (%)a
189 (62)
85 (57)
104 (67)
model recognizing the clusterSociocultural characteristics
ing effects of repeated measures
Latino/Hispanic, No. (%)
292 (96)
145 (97)
147 (95)
within the same individuals and
Foreign born, No. (%)
233 (77)
112 (75)
121 (78)
If foreign born, age at arrival, mean (SD)
26.8 (14.4)
28.1 (15.4)
25.7 (13.3)
individuals within the same
If
foreign
born,
y
in
United
States,
mean
(SD)
28.6
(14.6)
27.1
(15.2)
30.0
(13.9)
clinics. The model fitting was
Health
care
characteristics
performed using SAS 9.2 PROC
Any health insurance, No. (%)
207 (68)
107 (72)
100 (65)
MIXED and PROC GLIMMIX.
Have a personal doctor, No. (%)b
206 (68)
108 (72)
98 (63)
We also examined specified secCost is a barrier to health care, No. (%)
78 (26)
39 (26)
39 (25)
ondary outcomes—changes in
Years with diabetes diagnosis, mean (SD)
12.5 (10.2)
12.8 (9.8)
12.3 (10.6)
health care utilization and diaP = .09.
betes self-management behaviors
P = .08.
including medication adherence.
For all other comparisons between usual care and intervention group, P >.10.
Finally, we examined whether
a

b
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were classified as having received the intervention
with fidelity. Of those who received any interpersonal
contact, 36% (53) received the intervention with fidelity. They differed from those who did not in marital
status (74% were married vs 57%; P = .05) and country
of origin (83% foreign born vs 71%; P = .09). No other
differences were observed.
Retention of patients in both conditions was excellent (Figure 1); however, slightly more usual care participants than intervention participants were retained
at the 12-month point (84% vs 77%). No significant

differences were observed between those who dropped
out and those retained at 12 months.
Efficacy
Clinical Data
Table 3 shows unadjusted means or proportions with each
outcome for intervention and usual care groups at baseline, 6, and 12 months. Table 4 shows the results of regression analyses that adjusted for clustering at the patient
and clinic levels and for baseline differences between the
randomly assigned groups. HbA1c levels improved among
intervention vs usual care participants over the 12-month
period (0.4% vs 0%, P = .05; Tables 3 and 4). There were
no intervention effects on systolic or diastolic BP.

Table 2. Puentes Intervention Delivery (n = 149)
Contact data
Number of interpersonal contacts per participant,
median (range)
Participants with no interpersonal contact, No. (%)

10 (7)

Participants who received interpersonal contacts, by
type of contact, No. (%)a
Telephone

137 (92)

a

Health Care Utilization
Among both groups, the number of planned visits
decreased over time (P = .02). Intervention effects on
unplanned diabetes care visits, dilated eye exams, foot
exams, and diabetes classes could not be tested in these
models as the data did not meet statistical assumptions.

4 (1-24)

One-on-one

76 (51)

Support Groups

27 (18)

Clinic visits

12 (8)

Diabetes Self-Management Behaviors
Intervention participants reported consuming 5 or
more fruits and vegetables per day on more days of

Not mutually exclusive.

Table 3. Baseline, Intermediate and Long-Term Clinical and Behavioral Outcomes by Study Condition
(N = 304)
Intervention
Baseline
N = 149

6 mo
n = 133

Control
12 mo
n = 122

Baseline
N = 155

6 mo
n = 142

12 mo
n = 141

Health status (medical record)
HbA1c, mean (SD)

8.3 (1.9)

8.7 (1.5)

8.6 (1.9)

8.7 (2.0)

Systolic blood pressure, mean (SD)

131.5 (17.7)

8.7 (1.6)

130.5 (19.0)

8.6 (2.0)

131.3 (20.1)

127.9 (18.8)

131.3 (20.3)

131.1 (21.5)

Diastolic blood pressure, mean (SD)

74.9 (9.0)

73.9 (9.0)

74.2 (9.5)

74.2 (8.6)

74.9 (8.6)

73.6 (9.6)

Health care use (medical record)
Dilated eye exam, No. (%)

62 (42)

--

54 (36)

69 (45)

--

45 (29)

Foot exam, No. (%)

32 (21)

--

37 (25)

32 (21)

--

36 (23)

Diabetes/Nutrition education,
No. (%)
Health care use (interview)

82 (55)

--

29 (19)

86 (55)

--

31 (20)

Planned diabetes care visits,
3.8 (2.2)
mean (SD)
Unplanned diabetes care visits,
0.6 (0.9)
mean (SD)
Diabetes management behaviors (interview)

3.4 (2.2)

3.5 (4.1)

3.6 (2.8)

3.4 (2.4)

3.4 (2.7)

0.4 (1.0)

0.3 (0.9)

0.9 (1.7)

0.4 (1.1)

0.4 (0.9)

3.8 (2.7)

4.0 (2.9)

4.0 (2.5)

3.7 (2.9)

3.8 (2.8)

Days in past week …
5+ fruits & vegetables consumed,
mean (SD)
High fat foods consumed, mean (SD)

3.6 (2.5)
2.5 (1.9)

2.4 (2.0)

2.1 (1.7)

2.4 (2.0)

2.4 (2.1)

2.4 (2.1)

30 minutes of physical activity,
mean (SD)
Blood sugar checked, mean (SD)

2.5 (2.7)

3.3 (2.8)

2.7 (2.7)

3.1 (3.0)

3.4 (2.9)

3.3 (3.0)

4.6 (2.8)

4.7 (2.7)

5.0 (2.6)

4.8 (2.9)

5.0 (2.9)

5.2 (2.6)

Feet checked, mean (SD)

5.3 (2.8)

5.8 (2.3)

5.6 (2.4)

5.1 (2.9)

5.8 (2.4)

6.4 (1.7)

Medication adherence, No. (%)a
a

62 (42)

67 (55)

62 (53)

57 (37)

77 (57)

Based on the 4-item Morisky scale; figures represent proportions of patients who reported no barriers to medication use.
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Table 4. Intervention Effects on HbA1c, Blood Pressure, Health Care Use, and Diabetes Management
Behaviors (N = 304)
Time (Baseline
to 12 Months)

Baseline
Beta
Estimate

SE

P
Value

Beta
Estimate

Group*Time

SE

P
Value

Beta
Estimate

SE

P
Value

Health Status (medical record)
HbA1ca

0.0163

0.0257

.53

0.00002

0.00004

.15

-0.00012

0.00006

.05

Systolic blood pressurea

0.0302

0.0195

.12

0.00005

0.00003

.30

-0.00004

0.00005

.38

Diastolic blood pressurea

0.0139

0.0161

.39

-0.00003

0.00003

.18

0.00000

0.00004

.92

-0.0170

0.0959

.86

-0.00050

0.00023

.02

0.00020

0.00034

.56

-0.1472

0.0929

.11

-0.00020

0.00018

.87

0.00044

0.00026

.09

0.1514

0.1115

.18

0.00004

0.00018

.52

-0.00025

0.00027

.35

30 minutes of physical activityb

-0.1199

0.1289

.35

0.00011

0.00025

.41

0.00010

0.00038

.80

Blood sugar checkedb

-0.0432

0.0871

.62

0.00022

0.00011

.02

-0.00006

0.00017

.74

0.0169

0.0683

.81

0.00053

0.00012

<.001

-0.00037

0.00017

.03

-0.1611

0.2830

.57

0.00163

0.00051

<.001

-0.00034

0.00074

.64

Health care use (interview)
Planned diabetes care visitsb

Diabetes management behaviors (interview)
Days in past week …
5+ fruits & vegetables consumedb
High fat foods consumedb

Feet checkedb
Medication adherencec

The Beta estimate can be interpreted as follows: Group: the adjusted mean difference in the outcome between intervention and usual care participants at
baseline. Time: the adjusted rate of change per day in the outcome among all participants. Group*Time: the adjusted rate of change (per day) in the outcome
among intervention vs usual care participants. For example, log-transformed HbA1c was 0.0163 points higher among intervention participants than among usual
care participants at baseline (P = .53). Among all participants, log-transformed HbA1c increased from baseline to 12 months by 0.00002 points per day (P = .15).
From baseline to 12 months, log-transformed HbA1c decreased by -0.00012 more points per day among intervention participants than among usual care participants (P = .05).
Fitted 3 level linear mixed models for log-transformed outcomes, adjusting for clustering at individual and clinic levels, and the following covariates: poverty status, having a personal doctor, medication adherence, and intervention dose.

a

b
Fitted 3 level Poisson regression for counts, adjusting for clustering at individual and clinic levels and for the following covariates: poverty status, having a personal doctor, medication adherence, and intervention dose.
c
Fitted 3 level logistic regression model for a binary outcome, adjusting for clustering at individual and clinic levels and for the following covariates: poverty status,
having a personal doctor, and intervention dose.

the week than usual care participants, but this was not
statistically significant (P = .09). Improvements were
observed in both groups in the number of days checking blood sugar (P = .02), checking feet (P <.001), and
medication adherence (P <.001). Unexpectedly, the
rate of feet checking increased more among usual care
than among intervention participants (P = .03).

HbA1c from baseline to 12 months in the intervention
but not the usual care participants. However, improvements were modest and perhaps of limited clinical significance (a decrease in HbA1c of 0.04 over 12 months).
The effect on HbA1c echoes findings from previous
research involving Mexican-Americans42 and a rural
population,43 although the effect is not as strong as in
other studies.12,13,22,44-47

Dose-Response Relationship
Dose was related to 1 variable; more contacts were
associated with less frequent high-fat-food consumption (P =0.02; data not shown).

DISCUSSION
Ample research demonstrates the need for additional
sources of diabetes care, particularly in rural border
communities where specialty services are limited and
diabetes care standards may not meet ADA guidelines.38-41 Peer support has been identified as effective
for promoting glycemic control. This study adds to
existing research by using a rigorous study design to
test a volunteer-based peer support model to control
diabetes. In this study, improvements were observed in
ANNALS O F FAMILY MED ICINE
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Limitations
A major limitation of this study was intervention fidelity. We planned for 8 contacts in the first 6 months,
and on average, only 4 contacts were achieved.
In-person contacts were emphasized in the training, so
the peer leaders may not have relied on telephone contact as readily as if it had been planned as in a previous
study.22 Implementing a volunteer-based intervention is challenging where distances and lack of public
transportation are major barriers to bringing people
together. A second limitation is the initial inclusion of
28 patients with HbA1c below the cut-off for recruitment. This occurred because patients’ HbA1c levels
changed between the initial medical record review and
baseline data collection, and this discrepancy was not
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found until after the trial ended. A final limitation is
the difference in drop-out rates between intervention
and usual care participants, which might have been due
to the burden of study involvement on intervention
participants. Nonetheless, we found no significant differences at baseline between those who completed the
study and those who dropped out.
Implications
Research is needed on the optimal dose of peer support and the modalities of support most beneficial for
the type of change sought. Some researchers argue for
a minimum of 10 contacts over a period longer than
6 months.9,48 The type of contact has implications for
costs.49 This study found modest improvements with 4
mostly telephonic contacts, suggesting that researchers
should consider telephone-based interventions, particularly for rural community members, given their feasibility and effectiveness for promoting diabetes control.48
Researchers and practitioners should also consider
paying or incentivizing peer leaders to maximize dose
delivered in efficacy studies,37 and practitioners should
consider methods for sustaining their involvement.
Consistent with current strategies to address childhood obesity,50 clinical system redesign51 is needed to
maximize the potential of programs such as Puentes to
be successfully implemented and sustained. Research
reviews support the effectiveness of organizational
change interventions,9,52,53 allowing for the involvement of paraprofessionals, including paid CHWs, in
chronic care teams. Although volunteer peer support
models may effectively promote healthy behaviors such
as physical activity,29 they may not fit a chronic care
model. Finally, more research is needed on choosing
the most important behaviors to target. For instance,
we could have de-emphasized fruit and vegetable consumption, given that in this locale the rates of fruit and
vegetable consumption already meet guidelines.54
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/content/13/Suppl_1/S9.
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