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Abstract

Background: Peer support by persons affected with diabetes improves peer supporter’s diabetes self-management
skills. Peer support interventions by individuals who have diabetes or are affected by diabetes have been shown to
improve glycemic control; however, its effects on other cardiovascular disease risk factors in adults with diabetes
are unknown. We aimed to estimate the effect of peer support interventions on cardiovascular disease risk factors
other than glycemic control in adults with diabetes.

Methods: We conducted a systematic review and meta-analysis of randomized controlled trials comparing peer
support interventions to a control condition in adults affected by diabetes that measured any cardiovascular disease
risk factors [Body Mass Index, smoking, diet, physical activity, cholesterol level, glucose control and blood pressure].
Quality was assessed by Cochrane’s risk of bias tool. We calculated standardized mean difference effect sizes using
random effects models.

Results: We retrieved 438 citations from multiple databases including OVID MEDLINE, Cochrane database and Scopus,
and author searches. Of 233 abstracts reviewed, 16 articles met inclusion criteria. A random effects model in a total of
3243 participants showed a positive effect of peer support interventions on systolic BP with a pooled effect size of 2.
07 mmHg (CI 0.35 mmHg to 3.79 mmHg, p = 0.02); baseline pooled systolic blood pressure was 137 mmHg. There was
a non-significant effect of peer support interventions on diastolic blood pressure, cholesterol, body mass index, diet
and physical activity. Cardiovascular disease risk factors other than glycemic control outcomes were secondary outcomes
in most studies and baseline values were normal or mildly elevated. Only one study reported smoking outcomes.

Conclusions: We found a small (2 mmHg) positive effect of peer support interventions on systolic blood pressure in
adults with diabetes whose baseline blood pressure was on average minimally elevated. Additional studies need to be
conducted to further understand the effect of peer support interventions on high-risk cardiovascular disease risk factors in
adults with diabetes.

Keywords: Peer support, Diabetes, Cardiovascular health metrics, Self-management, Blood pressure, Physical activity,
Behavioral counseling
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Background
In the last decade, several trials have looked at the ef-
fects of peer support interventions in adults with dia-
betes; several of these have looked at changes in
cardiovascular disease risk factors. Diabetes increases
cardiovascular disease (CVD) risk by twofold, and, in pa-
tients with type 2 diabetes, cholesterol and blood pres-
sure lowering appear more important than glucose
lowering in reducing cardiovascular events [1, 2]. The
American Heart Association (AHA) introduced the con-
cept of cardiovascular health characterized by seven
ideal metrics namely Body Mass Index (BMI), smoking,
diet, physical activity, cholesterol level, blood pressure
and glucose levels, to improve the cardiovascular health
of all Americans while reducing deaths from CVD and
strokes [3, 4]. These metrics are also known as Life’s
Simple 7 [3]. Several studies and a 2016 systematic re-
view of population studies found an inverse relationship
between an increasing number of ideal AHA cardiovas-
cular health metrics and all-cause mortality, CVD-
related mortality, incidence of stroke, and incidence of
non-CVD outcomes such as cancer, depression and cog-
nitive decline [5–7]. A 2014 systematic review for the U.
S. Preventive Services Task Force (USPSTF) showed that
intensive behavioral counseling for diet and physical ac-
tivity in people with CVD risk factors resulted in im-
provements in cholesterol, blood pressure and fasting
glucose levels [8]. Peer support interventions could be a
sustainable community-based intervention for behavioral
counseling in people with CVD risk factors.
A 2010 systematic review of peer-support intervention

trials for individuals with heart disease did not find stud-
ies reporting clinical outcomes or CVD risk factor out-
comes [9]. However, there have been several randomized
controlled trials (RCTs) of peer support interventions in
people affected by diabetes looking at diabetes and car-
diovascular disease risk factor outcomes. Several system-
atic reviews have shown improved glycemic outcomes
with peer support interventions [10–12]; however, to
date, there have been no systematic reviews and meta-
analyses synthesizing the effect of peer support interven-
tions on cardiovascular disease risk factors other than
glycemic control in adults with diabetes. Consequently,
we conducted a systematic review and meta-analysis of
randomized controlled trials to assess the effectiveness
of peer support interventions on cardiovascular disease
risk factors other than glucose control in adult patients
with diabetes compared to otherwise similar care.
We have defined peer support as support from a person

who has knowledge from their own experiences with a
chronic condition, which in our study is diabetes. This
definition is from of the American Academy of Family
Physicians (AAFP) Peers for Progress program [13]. Being
a peer supporter empowers patients to improve their

diabetes self-management skills while incorporating per-
sonal experiences to empathize with other affected indi-
viduals [14]. A qualitative study of peer leaders in a study
that compared peer-delivered versus professionally deliv-
ered hypertension self-management education showed
that peer leaders noted improvements in their own sys-
tolic blood pressure, hypertension knowledge, pedometer
use and fruit and vegetable intake [15]. We chose the
AAFP Peers for Progress program definition of peer sup-
port because engaging individuals affected with chronic
conditions in intervention delivery to people affected by
similar conditions may further enhance patient engage-
ment in self-management behaviors.

Methods
We have used the PRISMA statement and reporting system
for reporting the findings of our systematic review [16].

Search strategy and study selection
Randomized controlled trials of peer-support interven-
tions compared to otherwise similar care in adult pa-
tients with diabetes that measured any of the
cardiovascular disease risk factors (BMI, smoking, diet,
physical activity, cholesterol level, blood pressure and
glucose levels) as primary or secondary outcomes were
included. Studies with adult participants affected with
any type of diabetes were included. We used the AAFP
Peers for Progress definition of peer support which is
support from a person with diabetes or a person affected
by diabetes [13]. Studies were excluded if the interven-
tion group received any additional care other than peer-
delivered intervention compared to control group.
Studies with peer support intervention facilitators where
the facilitators were professionals or not affected by dia-
betes were excluded. Studies comparing a peer-delivered
intervention to an identical intervention delivered by
other health professionals were excluded as well. The only
difference between the intervention and the control group
had to be a peer-delivered intervention. We made this
choice because our goal was to understand the added
value of peer support to usual care rather than how peer
support compared to other support interventions.

Data sources
To ensure a comprehensive review, we did separate
searches for papers involving peer support and diabetes
and peer support and cardiovascular risk factors. We ini-
tially searched multiple databases, including Ovid
MEDLINE, the Cochrane Central Register of Controlled
Trials, Scopus, CINAHL, PsycINFO, OCLC First Search,
and a few others for English and non-English articles
from January 1960 through November 2015. Groups of
search terms included diabetes mellitus; RCT; peer sup-
port, promotora, peer educator, peer coach; HbA1C. We
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additionally, searched Ovid Medline and Scopus for
English articles from January 1990 to August 2016 with
additional search terms. Groups of search terms for the
second search included peer health, peer support, peer
counselor, peer adviser, peer coach, promotora; hyperten-
sion, high blood pressure, cardiovascular, cardiac, heart,
vascular, arteries, veins; RCT. To find additional studies,
we also conducted author searches for authors with
known expertise in peer-support research, and we
searched references in published articles and the WHO
statement on peer support in diabetes management [17].
We also reviewed relevant recent systematic reviews of in-
terventions targeting lifestyle changes conducted in adults
affected with diabetes to check for any additional missed
studies [18–21]. Two reviewers (S.P. and R.J.K) independ-
ently screened all the citations, and two additional re-
viewers (T.R. and V.C.) confirmed their eligibility.

Quality assessment
Study quality was assessed using the Cochrane collabo-
ration’s risk of bias tool and checked for inter-rater com-
parability by two authors (S.P. and E.L.) [22].

Data extraction
One author (S.P.) created a codebook to include all vari-
ables of interest, which was reviewed by three other au-
thors (E.L., T.R., and V.C.) before data extraction. Data
were extracted independently by two authors (S.P. and
E.L.). One additional author (T.R.) confirmed the extrac-
tion accuracy of numerical outcome data. We extracted
data on study setting, intervention characteristics and
multiple participant and peer characteristics. Blood pres-
sure, cholesterol levels, BMI, physical activity, diet and
smoking means and measures of statistical variation
were extracted at baseline and study conclusion.

Data synthesis and analysis
Statistical analysis was performed using Comprehensive
Meta-analysis Software version 3 (Biostat Inc.,
Englewood, NJ). The standardized mean difference in
outcomes between peer support intervention group and
control group was calculated using the DerSimonian and
Laird random-effects model [23]. The standardized
mean difference effect size expresses the difference in
means between intervention and control groups in terms
of their shared standard deviation [24]. We used change
from baseline values for analysis and assumed a correl-
ation coefficient of 0.5 between initial and final values
[25]. We considered a p value of < 0.05 as statistically
significant and calculated 95% confidence intervals (CI).
Heterogeneity was evaluated by the Q statistic with a
p-value of < 0.10 indicating significant heterogeneity.
The proportion of unexplained heterogeneity was de-
scribed using the I2 statistics with I2 values > 75%

indicating significant heterogeneity, I2 > 50% indicating
substantial heterogeneity, and I2 > 30% indicating
moderate heterogeneity [26]. We planned moderator
analyses when ten or more studies were measuring the
specified outcome. We conducted moderator analyses
using meta-regression. Funnel plots and Eggers regres-
sion were used to assess publication bias [27].

Results
Study selection
We retrieved 438 citations from database searches and
database author searches. We examined 37 full articles
after removing duplicates and reviewing 233 abstracts.
Despite our broader search, all retrieved citations were
in English. Of the 37 full articles, 16 studies met the in-
clusion criteria. All disagreements were discussed and
resolved to achieve 100% consensus for article selection
(with four raters) and data abstraction (with three
raters). Figure 1 shows the flow diagram of the literature
search [28]. Of the 16 studies, 12 studies reported sys-
tolic BP outcomes, nine studies reported diastolic BP,
eight studies reported total cholesterol, five reported
LDL cholesterol outcomes, nine studies reported BMI
outcomes, eight studies reported physical activity out-
comes, six studies reported diet outcomes and one study
reported smoking outcomes. All but one study ranged
from 6 weeks to 12 months in duration of intervention
and follow-up. Table 1 shows study characteristics.

Risk of Bias and publication Bias
Most included studies mentioned methods of
randomization and allocation concealment, but none of
the studies blinded participants. The risk of bias assess-
ment for included studies is shown in Additional file 1.
The outcomes and the quality of the studies were not in-
terrelated. For all the outcomes examined with a meta-
analysis, Funnel plots and Egger regression tests did not
show any publication bias.

Peer support effect on blood pressure
For a total of 3243 participants, the overall pooled effect
of peer-support interventions on systolic BP was a stan-
dardized mean difference of 0.107 (CI 0.018 to 0.195;
p = 0.02, I2 34.47%), which translated to improvement in
systolic BP of 2.07 mmHg (CI 0.35 to 3.79) where the
pooled mean baseline systolic BP was 137 mmHg (Fig. 2
and Table 2). Meta-regression did not show any inter-
action between the baseline systolic BP and effect sizes
(See Additional file 2). However, in all but one study,
baseline systolic BP was in the range of 121 to 144. In
one study, the average baseline systolic BP was 152 [29].
A funnel plot and the Egger regression test did not show
any publication bias (See Additional file 3).
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Meta-regression did not show any interaction between
study duration and effect sizes (See Additional file 4).
There was no significant effect of peer support in-

terventions on diastolic blood pressure (Table 2 and
Additional file 5).

Peer support effect on cholesterol, BMI, physical activity,
diet, and smoking
Meta-analysis of included studies did not show a signifi-
cant pooled effect of peer support on total cholesterol,
LDL-cholesterol, BMI, or physical activity. (Table 2 and
See Additional file 6, Additional file 7, Additional file 8,
Additional file 9). Physical activity was measured using
varying instruments in included studies. Two studies
measured physical activity with an accelerometer or ped-
ometer, two studies used a physical activity scale meas-
uring minutes of aerobic exercise per week, and four
studies used the Summary of Diabetes Self-Care
Activities (SDSCA) scale to measure physical activity
(See Table 1). The effect of peer support on diet could
not be summarized quantitatively due to varying dietary
outcome measurements (e.g., total calories, calories from

fat, or, fruit and vegetable intake). Four studies used the
SDSCA to assess healthy diet and food and vegetable
consumption in the past week [30–33]. One study uti-
lized a series of three-day telephone-administered recalls
of food intake, and another study used three-day food
diaries and questionnaires [29, 34]. None of the studies
showed significant differences in dietary intake between
intervention and control groups. Only one study looked
at the effect of a peer support intervention on smoking
in adults with diabetes and did not show any significant
difference between the peer support intervention group
and the control group [30].

Discussion
The CDC cost-effectiveness group has reported that in-
tensified hypertension control in adults with diabetes
leads to reduced costs and better health outcomes
whereas intensified glucose and cholesterol control leads
to increased costs and improved outcomes [35]. In this
review, peer support interventions were associated with
a small but statistically significant improvement in sys-
tolic blood pressure with low-moderate heterogeneity of

Fig. 1 Results of literature search
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results across studies despite the pooled baseline systolic
BP being less than 140 mmHg. Despite baseline systolic
blood pressures being < 140 in most subjects in our
meta-analysis, the improvement in systolic BP is particu-
larly relevant with new evidence and guidelines that set
a lower BP target of < 130/80 in patients with diabetes
[36]. The effect size of 2 mmHg improvement is consist-
ent with improvements seen with behavioral counseling
interventions to promote a healthy lifestyle and reduce
cardiovascular risk factors in a systematic review for the
USPSTF [37]. Even though this improvement in systolic
BP is small, at the population level it would be clinically
relevant if sustained over time. For example, a 2 mm de-
crease in systolic blood pressure is associated with mor-
tality reductions of 6% due to stroke, 4% due to
coronary heart disease and 3% in total mortality [38].
Peer-delivered interventions might be a feasible alterna-
tive for hypertension and diabetes self-management edu-
cation in places with limited professional resources.

We did not find any significant effects of peer support
interventions on any other cardiovascular disease risk
factors except for systolic BP. One potential reason
might be that peer intervention trials in patients affected
with diabetes frequently targeted glucose control while
participants had normal or only mildly abnormal base-
line values of blood pressure, cholesterol, and BMI. Peer
support interventions that specifically target CVD risk
factors besides glycemic control in adults with diabetes
need to be designed and tested. Even though the results
were statistically non-significant, there was a positive ef-
fect of peer support interventions on total cholesterol
with low heterogeneity of results noted across studies.
Our meta-analysis may not have been powered suffi-
ciently to detect a difference in total cholesterol between
the peer intervention group and the control group, espe-
cially since the baseline total cholesterol was completely
normal. Following completion of a study, consideration
of confidence intervals is the most appropriate way to

Table 2 Results of peer support intervention effects on cardiovascular health outcomes

Outcome Number
of studies

Pooled effect
size (SMD)a

95% CI Baseline
pooled mean

Pooled effect
size in original
metric

95% CI in
original metric

p-value
for SMD

I2 (%) Publication bias:
p-value of Egger
Regression test

Systolic Blood
pressure

12 0.107 0.018 to 0.195 137 mm hg 2.07 mm hg 0.35 to 3.79 mm hg 0.02 34.47 0.15

Diastolic Blood
Pressure

9 0.039 −0.086 to 0.164 77 mm hg 0.42 mm hg −0.94 to 1.79 mm hg 0.5 49.08 0.6

Total
Cholesterol

8 0.058 −0.022 to 0.138 181 mg/dL 2.61 mg/dL −0.99 to 6.21 md/dl 0.1 0.00 0.2

LDL
cholesterol

5 −0.008b −0.124 to 0.109 107.85 mg/dl - 0.28 mg/dl −4.41 to 3.87 mg/dl 0.8 8.47 0.2

BMI 9 0.017 −0.071 to 0.104 31.27 0.11 −0.48 to 0.7 0.7 0.00 0.9

Physical
activity

8 0.019 −0.068 to 0.106 N/Ac N/Ac 0.6 0.00 0.07

apooled effect in terms of standardized mean difference (SMD) which is the difference in means between intervention and control participants in terms of their
standard deviations
bnegative sign indicates intervention effect favored control group
cNot Applicable since physical activity could not be converted to original metric due to diverse measurement scales used in included studies
Diet and Smoking outcomes could not be summarized quantitatively. No significant differences were observed for diet and smoking outcomes between groups

Fig. 2 Effect of peer support interventions on systolic blood pressure in adults with diabetes. SMD= Standardized mean difference; Systolic BP = systolic
blood pressure. I2 35.75%, p for heterogeneity = 0.113
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view the potential for a clinically important difference
with a larger study [39]. For BMI we found an effect size
estimate of 0.11 with a confidence interval that includes
the null effect, however, with an upper confidence limit
for BMI of 0.7, a larger study might demonstrate an im-
portant difference. Similarly for diastolic BP we found an
effect size of 0.42 mmHg, but with an upper confidence
limit of 1.79, a larger study might also demonstrate an
important difference. For total cholesterol, we found a
difference of 2.61 mg/dl in total cholesterol with an
upper confidence limit of 6.21 mg/dl. For perspective,
USPSTF recommendations on behavioral counseling to
prevent cardiovascular disease in adults were based on
improvement in BMI of at least 0.3, improvement in dia-
stolic BP of at least 1.1 mmHg and improvement in total
cholesterol of at least 6.56 mg/dl [40]. Further larger
studies are needed potentially to detect improvements in
BMI and diastolic BP of at least these levels; however,
clinically significant improvements in total cholesterol
might be challenging to achieve.
In a few studies not limited to adults with diabetes, peer

support intervention effects on cardiovascular disease risk
factors have shown promise. Recently, a Spanish random-
ized controlled trial studying the effect of peer support in-
terventions on self-control of unhealthy behaviors in
individuals at risk of cardiovascular disease showed im-
provement in cardiovascular health after 1 year, specific-
ally in smoking cessation [41]. Another study of peer-led
education for secondary prevention among predominantly
minority stroke survivors led to improved systolic BP con-
trol, but no difference in control of cholesterol [42]. Peer
support interventions may be a feasible way to initiate and
maintain cardiovascular health in large populations; how-
ever further studies in persons with higher baseline car-
diovascular risk factors are required.

Limitations
Because we evaluated peer support intervention trials in
adults affected by diabetes, most of the included trials
may have targeted improving diabetes control rather
than overall cardiovascular health. Additionally, we
found few studies reporting some outcomes, specifically
LDL, and smoking outcomes; this resulted in lower
power to detect significant differences between groups.
Moreover, most of the studies included in our review
had an intervention duration between 6 weeks to 12
months (only one study included a longer duration); it
would be challenging to demonstrate a positive effect of
behavioral interventions over such a short duration, es-
pecially when most study participants had normal or
mildly abnormal baseline values of cardiovascular dis-
ease risk factors. Another limitation of our study was
that we used the outcomes at study conclusion, there-
fore, we have lumped changes between baseline and

multiple different follow-up times ranging from 6 months
to 24 months. However, in a meta-regression with our
systolic blood pressure results, we did not find an inter-
action of effect size and intervention duration. Most
studies measured diet and physical activity using the
SDSCA scale which is a self- report instrument that has
been validated using multiple methods of self-report
[43]. Similarly, only two studies measured physical activ-
ity using accelerometer and pedometer data while six
studies used self-report scales to measure physical activ-
ity. We acknowledge there is always the risk of recall
bias and social desirability with self-report measures.
Blinding is not possible in peer support intervention tri-
als since a peer needs to deliver the intervention to the
participants; however, only two of all the included stud-
ies in our review blinded outcomes assessors. One add-
itional study limitation is the possibility we missed
studies reporting cardiovascular disease risk factors in
adults with diabetes.

Conclusions
In adults affected with diabetes, peer support interven-
tions lead to a small improvement in systolic blood pres-
sure when mean baseline systolic blood pressure levels
were just minimally elevated according to new AHA
guideline standards. The effectiveness of peer support
interventions for improving overall cardiovascular
disease risk factors needs to be further studied in adults
affected with diabetes who have high-risk baseline car-
diovascular disease risk factors.
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