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Effects of Providing Peer Support on Diabetes Manage-
ment in People With Type 2 Diabetes

ABSTRACT
PURPOSE We examined the effects of participating in a “train-the-trainer” pro-
gram and being a peer supporter on metabolic and cognitive/psychological/
behavioral parameters in Chinese patients with type 2 diabetes.

METHODS In response to our invitation, 79 patients with fair glycemic control 
(HbA1c <8%) agreed to participate in a “train-the-trainer” program to become peer 
supporters. Of the 59 who completed the program successfully, 33 agreed to be 
peer supporters (“agreed trainees”) and were each assigned to support 10 patients 
for 1 year, with a voluntary extension period of 3 additional years, while 26 train-
ees declined to be supporters (“refused trainees”). A group of 60 patients with fair 
glycemic control who did not attend the training program and were under usual 
care were selected as a comparison group. The primary outcome was the change 
in average HbA1c levels for the 3 groups from baseline to 6 months.

RESULTS At 6 months, HbA1c was unchanged in the trainees (at baseline, 
7.1 ± 0.3%; at 6 months, 7.1 ± 1.1%) but increased in the comparison group 
(at baseline, 7.1 ± 0.5%; at 6 months, 7.3 ± 1.1%. P = .02 for between-group 
comparison). Self-reported self-care activities including diet adherence and foot 
care improved in the trainees but not the comparison group. After 4 years, 
HbA1c remained stable among the agreed trainees (at baseline, 7.0 ± 0.2%; at 
4 years: 7.2 ± 0.6%), compared with increases in the refused trainees (at base-
line, 7.1 ± 0.4%; at 4 years, 7.8 ± 0.8%) and comparison group (at baseline, 
7.1 ± 0.5%; at 4 years, 8.1 ± 0.6%. P = .001 for between-group comparison).

CONCLUSIONS Patients with diabetes who engaged in providing ongoing peer 
support to other patients with diabetes improved their self-care while maintain-
ing glycemic control over 4 years.

Ann Fam Med 2015;13(Suppl 1):S42-S49. doi: 10.1370/afm.1853.

INTRODUCTION

Diabetes self-management is often emotionally and physically tax-
ing, demanding lifelong commitment to medication adherence 
and lifestyle modification.1 Health care professionals such as dia-

betes nurses can effectively deliver diabetes self-management education 
(DSME), especially for the initial acquisition of knowledge and skills.2,3 
In the United States, the Medicare system provides for 10 hours of initial 
diabetes education in the first year for patients who have diabetes, with 2 
hours of follow-up education for each subsequent year.4 In a meta-analysis 
of 31 randomized controlled trials, DSME programs decreased HbA1c by 
0.76% more than in the comparison groups at immediate follow-up, and 
by 0.26% at 1 to 3 months, with a 1% reduction in HbA1c associated with 
every additional 23.6 hours of contact.2 Given the importance of contact 
time to maintain learned behaviors, peer support has been recommended 
as a means to improve long-term self-management.5

Peer support refers to the transfer of experiential knowledge of a specific 
behavior or coping strategy for a stressor between people who share a par-
ticular characteristic.6,7 Thus, people with a common illness can share knowl-
edge and experience in a less hierarchical and more reciprocal relationship 
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than that between patients and health care profession-
als.8,9 Recent studies support the use of expert patients 
as peer supporters for patients with chronic diseases.7,10,11 
To date, most studies have focused on the effects of peer 
support on the recipients,12-14 while the effects of being 
a peer supporter have been systematically examined in 
only a few studies. These studies, which have involved 
conditions other than diabetes, have reported improve-
ments in health behaviors and self-efficacy,15,16 depres-
sion,16 and even mortality risk among peer supporters.17,18

We previously reported a randomized trial con-
ducted to evaluate the effect of receiving peer support 
in patients with type 2 diabetes.19 In an integrated care 
setting that incorporated specialized diabetes clinics 
in Hong Kong, receiving peer support did not further 
improve cardiometabolic well-being within 1 year, 
but a subgroup of patients with negative emotions 
benefited from peer support to the extent of having 
improved psychological health and reduced hospital-
ization. In this part of the same study, we prospectively 
evaluated the effects of providing peer support on 
metabolic, cognitive, and psychological parameters in 
peer supporters themselves.

METHODS
Participant Recruitment and Selection
Between February 1 and May 31 of 2009, participants 
from 3 hospitals (Ruttonjee Hospital, Alice Ho Miu 
Ling Nethersole Hospital, and Prince of Wales Hospi-
tal, all in Hong Kong) were identified and recruited by 
their nurses during routine medical visits. Patients with 
type 2 diabetes aged 18 to 75 years with fair glycemic 
control (HbA1c <8%), good understanding of living 
with diabetes, clear communication skills, and a desire 
to serve were invited to attend a “train-the-trainer” 
program as potential peer supporters. Exclusion criteria 
included illiteracy, physical impairment, and mental ill-
ness impairing communication with others. Those who 
completed the training program and passed assess-
ments were invited to be peer supporters. Those who 
agreed (“agreed trainees”) were compared with those 
who declined (“refused trainees”). A group of patients 
from the same sites under usual care who had similar 
glycemic control but did not attend the training pro-
gram were selected as comparison group subjects. All 
patients gave written informed consent for research 
and publication purposes. The study was approved by 
the Chinese University of Hong Kong New Territories 
East Cluster Clinical Research Ethics Committee.

The “Train-the-Trainer” Program
The train-the-trainer program was designed to 
empower trainees to provide basic knowledge and 

emotional support to their peers with type 2 diabetes. 
The program consisted of 4 monthly workshops, each 
lasting 8 hours, for a total of 32 hours. Health care 
experts led the workshops, which included both didac-
tic components and interactive components such as 
role playing and group sharing. The main components 
of the syllabus were these:
1.  Effective communication, focusing on positive think-

ing, empathetic listening, and appropriate question-
ing, taught by a neurolinguistic programming expert

2.  Diabetes diet review, with cooking tips, education 
on common misconceptions of the diabetic diet, and 
suggestions for weight management, taught by an 
accredited dietician

3.  Physical activity training, including precautions to 
take during exercise, stretching exercises, and sus-
taining motivation for daily physical activity, deliv-
ered by a nurse qualified in fitness training

4.  Behavioral psychology, with emphasis on positive 
thinking, goal setting, decision making, and cop-
ing with negative emotions, delivered by a qualified 
psychologist At the end of the training program, all 
trainees underwent formal evaluation using case sce-
narios and questionnaires to assess their competency 
as potential peer supporters.

Peer Support Delivery
Each agreed trainee was assigned 10 patients of the 
same gender to support. Agreed trainees were intro-
duced to their patient groups in several meetings 
where the rationale, purpose, and expectations for this 
study were explained. The meeting was hosted by 1 
attending doctor, 1 nurse, and the project coordinator. 
The peer supporters were asked to provide structured 
peer support for at least 1 year, with provision for a 
voluntary extension of 3 more years.

We have described elsewhere how peer support 
was delivered during the 1-year structured program.19 
Briefly, the peer supporters were asked to give each of 
their assigned patients a 15- to 20-minute telephone 
call biweekly for the first 3 months, monthly for the 
second 3 months, and every 2 months for the last 6 
months. Peer supporters were given a checklist to use 
in reviewing specific self-management skills, including 
medication adherence, healthy diet, regular exercise, 
sick day management, foot care, and glucose monitor-
ing. They were also encouraged to provide psycho-
logical support based on their own experiences. Peer 
supporters submitted their phone call checklists every 
3 months for documentation of their discussion items, 
duration of each call, and relevant remarks. Additional 
electronic communication and group gatherings were 
left to the discretion of the participants. During the 
voluntary extension period, the peer supporters were 
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asked to maintain contact with their assigned patients 
every 1 to 2 months for another 3 years. They were 
also required to document the calls and return the 
checklists to the project coordinator every year.

Providing Ongoing Support to Peer Supporters
In the 1-year structured program, peer supporters 
were reviewed by the doctor-nurse team and a project 
coordinator in 3 half-day debriefing meetings to share 
experiences, troubleshoot, and provide mutual support. 
Peer supporters were given opportunities to express 
their feelings and frustrations with their patient groups 
and to develop follow-up actions. Peer supporters anx-
ious about their performance were reminded that, as 
nonprofessionals, they should not expect themselves 
to perform at the professional level, and they were 
reminded to encourage their patients to seek medical 
advice for uncertain issues. They were also asked to 
share sensitive information only with the medical team.

In the voluntary 3-year extension period, peer sup-
porters met every 6 months with the project team, 
including at least 1 nurse, in a less formal group set-
ting, such as hiking or having lunch together. They 
were encouraged to build a community among them-
selves and contact each other to share experiences and 
provide mutual support. They were also reminded to 
seek help from the project coordinator or the nurses if 
they encountered any problems.

Outcome Measurements
The primary outcome was change in HbA1c at 6 
months. Secondary outcomes included changes in 
blood pressure, lipid profile, and cognitive/psycho-
logical/behavioral measures. Changes in the latter 
were assessed using validated instruments in Chinese, 
including the Depression Anxiety and Stress Scale 
(DASS) for emotional health,20 the EuroQol-5D (EQ-
5D) for health-related quality of life,21 the Diabetes 
Empowerment Scale (DES) for self-efficacy,22 the 
Patient Health Questionnaire (PHQ) for depres-
sion,23 the General Health Questionnaire (GHQ) for 
psychological health in general population,24 and the 
Summary of Diabetes Self Care Activities (SDSCA) for 
self-care activities.25 At the end of the 3-year extension 
period, metabolic parameters were retrieved from the 
Hong Kong Hospital Authority Clinical Management 
System, which is shared by all public hospitals.

Clinical Care
All 3 groups were managed in the usual care setting of 
their hospital or community-based clinic. Hong Kong 
has a heavily subsidized health care system, and all 
patients have access to medications, investigations, and 
consultations for a nominal fee (US $10 per clinic visit, 

US $1.50 per drug for a 3-4–month supply). All indi-
viduals had access to professional diabetes education at 
their hospital and were usually followed up every 3-4 
months at their clinics.

Sample Size Estimation and Statistical Analysis
As we said earlier, this training program was part of a 
trial to evaluate the effect of receiving peer support 
on glycemic control in patients with type 2 diabetes.19 
Based on power calculations for the main study, we 
needed 30 peer supporters for a 1:10 ratio of peer sup-
porters to peers. Expecting that one-half of the quali-
fied trainees might agree to become peer supporters, we 
needed to train 60 subjects. Assuming a 25% attrition 
rate, we enrolled 79 patients in the training program.

All data were expressed as mean ± SD, median 
(interquartile range [IQR]), or percentage, as appro-
priate. Paired t-tests for continuous variables and 
McNemar tests for categorical variables were used for 
within-group comparisons. For between-group com-
parisons at baseline, independent t-tests and chi-square 
tests were used, while analysis of covariance was 
used for comparing the change from baseline to the 
6th month between groups. We adjusted for gender 
when comparing the trainees and comparison group. 
For comparison of metabolic control after 4 years, we 
compared the entire group of agreed trainees, refused 
trainees and comparison group members using one-
way ANOVA. All statistical analysis was performed 
using SPSS Statistics, version 20.0 (IBM).

RESULTS
From February through May 2009, 79 eligible patients 
with fair glycemic control, age 55.6 ± 11.5 years, with 
disease duration of 11.0 ± 6.7 years, 35% male, con-
sented to attend the train-the-trainer program, and 
another group of 60 patients with similar HbA1c levels 
who did not obtain the training were selected as the 
comparison group. Of the 59 trainees who completed 
the training program and passed their assessments, 33 
agreed to be peer supporters and 26 refused. Two-
thirds (21/33) of the peer supporters continued the 
3-year voluntary extension and 17 completed the entire 
extension period (Figure 1).

Comparison Between the Trainees and 
Comparison Group
At baseline, while the comparison group was more heav-
ily male than the trainee group (65% vs 35%), the 2 
groups did not differ in age, disease duration, education, 
or risk factor control. The trainees had higher SDSCA 
scores in the domains of glucose monitoring and medi-
cation adherence than the comparison group (Table 1).
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After 6 months, HbA1c had increased in the com-
parison group from 7.1 ± 0.3% to 7.3 ± 1.1% (P = .19) 
while remaining unchanged in the trainee group 
(7.1 ± 0.3% to 7.1 ± 1.1%, P = .81; between-group 
P = .02). The trainee group also had reductions in 
total cholesterol (180 ± 30 mg/dL to 170 ± 39 mg/dL 
[4.7 ± 0.9 mmol/L to 4.3 ± 1.0 mmol/L], P = .01), low 
density-lipoprotein cholesterol (LDL-C) (100 ± 27 mg/
dL to 93 ± 31 mg/dL, P = .03), and improvements in 
self-reported self-care activities, which were not seen 
in the comparison group.

Comparison Between the Agreed Group and 
Refused Group
Of the 59 qualified trainees, 26 refused to be peer 
supporters due to lack of time (50%), lack of interest 
in the program (19%), feeling unprepared (15%), and 
other reasons (16%). Among the 33 agreed trainees, 9 
(28%) were housewives, 15 (47%) were retirees, and 
8 (25%) were non-manual workers. The two groups 
had similar clinical profiles at baseline except that the 
agreed trainees had a better self-rated health status 
based on GHQ and EQ-5D VAS (Table 2).

After 6 months, fasting 
plasma glucose had decreased 
from 135 ± 41 mg/dL to 117 ± 31 
mg/dL, (P = .033) in the agreed 
trainees while not changing in 
the refused trainees (140 ± 61 mg/
dL to 137 ± 43 mg/dL, P = .61; 
between-group P = .04). Health-
related quality of life decreased in 
the refused trainees (1[0.8-1.0] vs 
0.8[0.5-1.0], P = .35) but remained 
stable in the agreed trainees 
(1[0.8-1.0] vs 1[0.8-1.0], P = .57) 
(between-group P = .009) who 
also had improvements in total 
cholesterol, LDL-C, depressive 
symptoms, and self-care com-
pared with baseline (Table 2).

Metabolic Control After  
4 years
HbA1c remained unchanged in 
the agreed trainees after they had 
provided structured peer support 
for 4 years (baseline, 7.0 ± 0.2%; 
at 4 years, 7.2 ± 0.6%, P = .07) 
but increased in both the refused 
trainees (7.1 ± 0.4% to 7.8 ± 0.8%, 
P = .02) and the comparison 
group (7.1 ± 0.5% to 8.1 ± 0.6%, 
P = .01; among groups, P <.001) 
(Figure 2). No significant changes 
in blood pressure or LDL-C were 
observed in any group during the 
4 years (data not shown).

DISCUSSION
Patients with type 2 diabetes 
and fair glycemic control who 
attended a peer support train-
the-trainer program focusing on 
diet, exercise, psychology, and 

Figure 1. Recruitment and assessments of participants.

Eligible patients (HbA1c <8%; aged 18-75 years; 
good understanding of diabetes)

79 Subjects joined the train-
ing program. Pre-training 

evaluation at baseline.

60 Subjects selected 
as comparison group. 
Evaluation at baseline.

59 subjects completed the 
training program.

26 subjects refused 
to be peer supporters 

(refused trainees).

33 subjects agreed 
to be peer supporters 

(agreed trainees).

Post-training evalua-
tion at 6 months.

Post-training evalua-
tion at 6 months.

33 subjects started the 
1-year structured support 

Jan 2010.

21 subjects joined the 
voluntary extension pro-

gram Jan 2011.

17 subjects completed 
the voluntary extension 
program in Dec 2013.

Metabolic control assessments at 4 years.

Evaluation at 
6 months.

WWW.ANNFAMMED.ORG
WWW.ANNFAMMED.ORG


EFFEC T ON PEER SUPPORT PROVIDERS WITH DIABETES

ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 13, SUPPLEMENT 1 ✦ 2015

S46

communication improved their own self-care behaviors 
and metabolic control. Those who agreed to become 
peer supporters had higher self-rated health status at 
baseline with further improvements in glycemic and 
lipid control as well as self-care behaviors at 6 months. 
After 4 years, the agreed peer supporters maintained 
their glycemic control while control deteriorated in the 
refused and comparison groups.

In a recent meta-analysis of quality improvement 

strategies within diabetes care, promotion of self-
management had the largest positive effect on metabolic 
control.26 In our study, people who joined the train-the-
trainer program emphasizing DSME improved their self-
care behaviors and glycemic control compared with the 
comparison group at 6 months, lending further support 
to the effectiveness of self-management training in type 
2 diabetes.3 Moreover, by attending the train-the-trainer 
program, these patients were empowered with coping 

Table 1. Clinical, Psychological, and Behavioral Characteristics at Baseline and After 6 Months for 
Patients With Type 2 Diabetes Who Joined the Training Program (Trainee Group) and Those Under 
Usual Care (Comparison Group)

 

Trainee Group 
n = 79

Comparison Group 
n = 60

Between  
Groups 
P ValueaBaseline Month 6 Baseline Month 6

Demographics and lifestyle

Age, y, mean ± SD 55.6 ± 11.5 56.5 ± 10.9

Male (%) 35b 65

High school or above (%) 12.5 20.6

Disease duration, y, mean ± SD 11.0 ± 6.7 8.3 ± 6.6

Non-smoker (%) 93.6 87.9

Clinical characteristics

HbA1c, mean ± SD 7.1 ± 0.3 7.1 ± 1.1 7.1 ± 0.5 7.3 ± 1.1 .02

Fasting plasma glucose, mg/dL, mean ± SD 137 ± 43 137 ± 20 142 ± 42 144 ± 43 .56

Systolic blood pressure, mmHg, mean ± SD 127 ± 13.6 123 ± 14.8 129 ± 29.5 122 ± 54.0 .28

Diastolic blood pressure, mmHg, mean ± SD 71 ± 7.0 72 ± 12.5 77 ± 17.0 79 ± 11.2 .15

Total cholesterol, mg/dL, mean ± SD 180 ± 30 170 ± 39c 170 ± 25 170 ± 20 .04

Triglyceride, mg/dL, mean (IQR) 124 (70-168) 124 (53-160) 124 (62-186) 132 (88-204) .39

HDL-cholesterol, mg/dL, mean (IQR) 58 (31-77) 58 (35-81) 46 (31-77 46 (31-77) .20

LDL-cholesterol, mg/dL, mean ± SD 100 ± 27 93 ± 31c 97 ± 23 93 ± 23 .15

Questionnaires

DES total score, mean ± SD 37.9 ± 6.71 37.0 ± 7.38 41.0 ± 8.02 40.4 ± 9.77 .42

GHQ total score, mean ± SD 44.4 ± 3.93 43.3 ± 3.67 45.5 ± 4.63 45.1 ± 4.06 .09

DASS total score, mean (IQR) 4 (2-9) 3 (0-7) 6 (2-9) 5 (1-8) .68

PHQ total score, mean (IQR) 2 (1-3) 1 (0-2)c 2 (0-3) 1 (0-3) .21

EQ-5D index, mean (IQR) 1 (0.80-1) 1 (0.82-1) 1 (0.80-1) 1 (0.81-1) .34

EQ-5D VAS, mean ± SD 81.6 ± 11.5 81.8 ± 10.7 81.6 ± 12.4 79.0 ± 11.5 .25
SDSCA

General diet, mean ± SD 4.73 ± 1.63 5.57 ± 1.32c 4.6 ± 1.8 4.62 ± 1.88 .01

Special diet,d mean ± SD 4.55 ± 1.27 5.32 ± 1.3c 4.42 ± 1.7 4.46 ± 1.5 .008

Exercise, mean ± SD 4.55 ± 2.15 4.63 ± 2.07 3.83 ± 2.32 3.65 ± 2.07 .07

Glucose monitoring, mean ± SD 2.58 ± 1.81b 2.89 ± 1.77 2.33 ± 2.08 2.52 ± 2.21 .47

Foot care, mean ± SD 4.97 ± 1.78 5.66 ± 1.44c 4.31 ± 2.18 4.27 ± 1.95 .001

Medication adherence, mean ± SD 6.81 ± 1.06b 6.59 ± 1.41 5.95 ± 1.84 6.3 ± 1.6 .75

a Between-group comparison of change from baseline to month 6 adjusted for gender. 
b P <.05 between-group comparison at baseline.
c P <.05 within-group comparison. 
d Special diet: fruit/vegetable and high-fat food consumption.

Note: These are the score ranges for assessment tools:
DES: 20-item Diabetes Empowerment Scale, range 20-100; higher score means better self-efficacy.
GHQ: 12-item General Health Questionnaire, range 0-36; higher score means poorer psychological health.
DASS: 21-item Depression Anxiety Stress Scale, range 0-63; higher score means more depression, anxiety and stress.
PHQ: 9-item Patient Health Questionnaire, range 0-27; higher score means more depression.
EQ-5D index score: 5-item Euroqol; UK traffic was used; range -0.594 to 1; higher score means better health-related quality of life.
EQ-5D VAS: Visual Analogue Scale of EQ-5D, range 0-100; higher score means better self-rated health status.
SDSCA: (14-item Summary of Diabetes Self Care Assessment, range: 0-98; higher score means better self-care.
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skills to address the chronicity of their condition with a 
focus on positive thinking, goal setting, and stress man-
agement, which were associated with reduced depressive 
symptoms. These findings echo the importance of incor-
porating coping strategies for dealing with negative emo-
tions in addition to providing medical knowledge and 
technical skills in a well-designed DSME program.27,28

Compared with patients who attended the train-
the-trainer program but refused to be peer support-

ers, those who agreed to be peer supporters had very 
similar characteristics at baseline except higher self-
rated health status, perhaps reflecting a happier and 
more optimistic group of individuals.29 Interestingly, 
the improvement in self-care behaviors and metabolic 
control after 6 months appeared to be limited to those 
who became peer supporters despite the fact that 
the refused group had completed the same training 
program. Thus, beyond the benefits of the educa-

Table 2. Clinical, Psychological, and Behavioral Characteristics at Baseline and 6 Months of Patients 
With Type 2 Diabetes Who Agreed to Become Peer Supporters (Agreed Trainees) And Patients Who 
Refused (Refused Trainees) After Attending The Training Program

Agreed Trainees (n = 33) Refused Trainees (n = 26) Between  
Groups 
P ValueaBaseline Month 6 Baseline Month 6

Demographics and lifestyle

Age, y, mean ± SD 55.6 ± 11.5 53.8 ± 14.8

Male (%) 35 20

High school or above (%) 20.6 12.5

Disease duration, y, mean ± SD 11.3 ± 6.7 12.6 ± 6.4
Non-smoker (%) 93.8 92.9

Clinical characteristics 125.1

HbA1c, mean ± SD 7.0 ±2 7.0 ± 0.6 7.1 ± 0.4 7.1 ± 0.5 .38

Fasting plasma glucose, mg/dL 135 ± 41 117 ± 31b 140 ± 61 137 ± 43 .04

Systolic blood pressure, mmHg, mean ± SD 125 ± 12.3 123 ± 10. 7 127 ± 14.4 125 ± 19.9 .17

Diastolic blood pressure, mmHg, mean ± SD 72 ± 9.5 73 ± 9.9 69 ± 6.2 72 ± 12.4 .27

Total cholesterol, mg/dL, mean ± SD 174 ± 35 155 ± 50b 182 ± 35 170 ± 39 .81

Triglyceride, mg/dL, mean (IQR) 124 (97-160) 142 (97-186) 124 (53-160) 124 (53-142) .16

HDL-cholesterol, mg/dL, mean (IQR) 50 (42-58) 46 (38-54) 58 (46-66) 58 (6-77) .41

LDL-cholesterol, mg/dL, mean ± SD 97 ± 31 89 ± 35b 104 ± 22 100 ± 23 .69

Questionnaires

DES mean score, mean ± SD 4.18 ± 0.35 4.13 ± 0.27 4.02 ± 0.35 3.97 ± 0.15 .20

GHQ total score, mean ± SD 43.5 ± 3.8c 43 ± 3.82 46.2 ± 4.2 44.3 ± 2.76 .45

DASS total score, mean (IQR) 4 (2-9) 3 (0-8) 6 (3-14) 3.5 (1.8-11.8) .67

PHQ total score, mean (IQR) 2 (1-3) 0 (0-2)b 2 (0-4) 2 (1-3) .33

EQ-5D index, mean (IQR) 1 (0.80-1) 1 (0.82-1) 1 (0.80-1) 0.80 (0.15-1) .009

EQ-5D VAS, mean ± SD 84.6 ± 7.7c 88.1 ± 8.9 74.5 ± 14.2 76.1 ± 15.2 .95

SDSCA

General diet, mean ± SD 4.59 ± 1.62 5.76 ± 0.95b 4.11 ± 2.01 5.3 ± 2.11 .52

Special diet,d mean ± SD 4.62 ± 1.28 5.78 ± 1.30b 4.39 ± 1.39 5.17 ± 1.28 .39

Exercise, mean ± SD 4.48 ± 1.95 4.76 ± 2.06 3.68 ± 2.28 4.4 ± 2.12 .56

Glucose monitoring, mean ± SD 2.82 ± 1.94 3.17 ± 1.89 3.23 ± 2.47 2.5 ± 1.78 .63

Foot care, mean ± SD 4.85 ± 1.82 5.79 ± 1.45b 4.33 ± 1.87 5.4 ± 1.43 .09

Medication adherence, mean ± SD 6.79 ± 1.11 6.54 ± 1.5 6.45 ± 1.48 7 ± 0.85 .31

a Between-group comparison of change from baseline to month 6. 
b P <.05 within-group comparison.
c P <.05 between-group comparison at baseline.
d Special diet: fruit/vegetable and high-fat food consumption.

Note: These are the score ranges for assessment tools:
DES: 20-item Diabetes Empowerment Scale, range 20-100; higher score means better self-efficacy.
GHQ: 12-item General Health Questionnaire, range 0-36; higher score means poorer psychological health.
DASS: 21-item Depression Anxiety Stress Scale, range 0-63; higher score means more depression, anxiety and stress.
PHQ: 9-item Patient Health Questionnaire, range 0-27; higher score means more depression.
EQ-5D index score: 5-item Euroqol; UK traffic was used; range -0.594 to 1; higher score means better health-related quality of life.
EQ-5D VAS: Visual Analogue Scale of EQ-5D, range 0-100; higher score means better self-rated health status.
SDSCA: (14-item Summary of Diabetes Self Care Assessment, range: 0-98; higher score means better self-care.
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tion included in the training, subsequent differences 
between the agreed and refused trainees suggest ben-
efits of actually providing peer support, not just being 
trained to do so. Moreover, the volunteer effect and 
willingness to help among peer supporters might have 
self-perpetuating and positive benefits.30 The intention 
to support others might have engaged the peer sup-
porters to improve their own self-care behaviors and 
maintain good glycemic control over the long-term.31,32 
Additionally, voluntary work has been associated with 
higher self-esteem,33 lower psychological distress, bet-
ter quality of life,34 and reduced mortality,18 all findings 
consistent with the positive changes on emotions and 
self-management seen in our peer supporters.

Of note, although the refused trainees had a 0.2% 
lower HbA1c at 6 months after the training program 
than the comparison group, HbA1c had increased by 
1% in both these groups after 4 years, in contrast to the 
observed maintenance of glycemic control of the agreed 
trainees. These findings underscore the importance 
of ongoing reinforcement to maintain the short-term 
improvement after a typical DSME program.2,35,36 The 
mutual learning and ongoing support among peers, peer 
supporters, and healthcare professionals might have fur-
ther improved the ability of peer supporters to control 
their diabetes, solve problems, and cope with negative 
emotions associated with living with diabetes.37,38

This study had several limitations. Participants 
in the study group and comparison group were not 

randomized, but selected based 
on their having similar glycemic 
control. The selection process 
resulted in a mismatch in gender 
distribution between the groups, 
for which we adjusted in our 
statistical comparisons. A self-
selection bias in the makeup of 
the agreed and refused trainee 
groups is likely. Although we 
collected reasons for refusal, 
we did not capture factors like 
employment status that may have 
affected patients’ decisions. 

Both groups had similar clini-
cal profiles, however, and both 
received similar clinical care in 
the same settings. The substantial 
difference in glycemic control 
after 4 years supports the hypoth-
esis that engagement as peer sup-
porters, not merely self-selection 
bias, contributed to the improve-
ments seen in the agreed trainees. 

The small sample size in 
each group precluded more refined analyses such as 
repeated-measures analysis. We also acknowledge that 
error may have resulted from multiple comparisons. 
We did not measure psychosocial status at the end 
of the 4-year period and were not able to evaluate 
the longitudinal impact of providing peer support on 
emotional status. Further, we did not capture detailed 
information about treatments, such as antidiabetic 
drug dosage changes, the addition of insulin, etc. 
Lastly, this study was conducted in hospital-based dia-
betes clinics and enlisted a multidisciplinary team to 
train the peer supporters, which might not be general-
izable to primary care settings.

Conclusion
This study prospectively reported the long-term 
effects of providing ongoing peer support to others on 
patients with type 2 diabetes. It captured multidimen-
sional outcomes and provides longitudinal evidence 
that by providing ongoing help to others, patients with 
diabetes benefited in regards to self-care, psychological 
health, and glycemic control over 4 years. Engaging 
patients to become peer supporters may be a useful 
strategy for long-term diabetes management.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/13/Suppl_1/S42.

Key words: type 2 diabetes mellitus; peer support; diabetes self-care, 
social support

Figure 2. Comparison of glycemic control in agreed trainees, refused 
trainees, and the comparison group during a 4-year observational 
period.

Data were presented as mean ± SE.

P = .001: Comparison of HbA1c at extension year 2013 among the accepted trainees, refused trainees, and the 
comparison group.
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