
Effectiveness of a community-based diabetes
self-management education (DSME) program
in a rural agricultural setting
Elizabeth Paz-Pacheco1, Mark Anthony Sandoval1, Gregory J. R. Ardena1, Elizabeth Paterno2, Noel Juban3,
Frances L. Lantion-Ang1, Cecilia Jimeno1, Perpetua Patal1 and Joseph Bongon1

1Section of Endocrinology, Diabetes and Metabolism, Department of Medicine, College of Medicine and Philippine
General Hospital, University of the Philippines Manila, Manila, Philippines
2Community Health and Development Program, University of the Philippines Manila, Manila, Philippines
3Department of Clinical Epidemiology, College of Medicine, University of the Philippines Manila, Manila, Philippines

Introduction: The purpose of this study is to assess the effectiveness of diabetes

self-management education (DSME) in a rural agricultural town. Methods: In this

prospective, education-intervention trial, 85 adults with type 2 diabetes mellitus from

villages randomly assigned to DSME and 70 from villages assigned to standard care

participated. The DSME group underwent a curriculum delivered by peer educators;

those in the standard group received usual advice. Outcome measures were anthropo-

metric, biochemical, health behaviors, and medication use data taken at baseline then

after three and six months. Results: DSME group had a lower median A1C after three

and six months. After six months, there was a 0.5% median A1C reduction in DSME

group and a 0.25% increase in the standard group. There were more participants in

DSME group with A1C ⩽7.0% after three and six months. By the third month, there were

more participants in DSME group performing foot examination. Conclusion: DSME in

this rural agricultural town improved glycemic control and promoted foot examination.
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Introduction

The Philippine National Nutrition and Health
Survey II in 2008 revealed a national diabetes
prevalence of 7.1%, with a prevalence of 8.3% in

urban areas and 5.8% for rural areas (Sy et al.,
2012).
Diabetes self-management education (DSME) is

one intervention aimed at improving the provision
of care and achieving better metabolic control
for patients with diabetes. It is an interactive, colla-
borative, ongoing process involving the person with
diabetes and the educator (Mensing et al., 2000).
A review of randomized clinical trials revealed

conflicting conclusions on the effectiveness of this
educational strategy (Norris et al., 2001). Therewere
improvements in dietary habits, knowledge levels,
and self-monitoring of blood glucose in follow-ups
less than six months. This translates to a reduction in
A1C by 0.7%on immediate follow-up with a further
decrease of 1% noted for every additional 24 h of
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contact (Norris et al., 2002). On the other hand,
some studies showed that improvements in glycemic
control do not necessarily translate to measured
changes in knowledge or DSME skills. Moreover,
there was an inverse relationship between follow-up
time and improvements on glycemic control and
behavioral outcomes, questioning the sustainability
of this intervention (Norris et al., 2001).
Establishing a community-based diabetes self-

management program poses myriad challenges and
considerations. The rural community is character-
ized by low-income populations with lower educa-
tion levels, fewer providers serving a high volume of
patients, and limited resources for adequate diabetes
management (Fraser et al., 2006). Perceiving these
characteristics as challenges rather than limitations,
our group embarked on a program to assist in the
provision of effective measures in the surveillance
and control of diabetes.

Objective
To assess the effectiveness of a community-based

DSME program in improving anthropometric,
biochemical, and health behavior outcomes among
persons with diabetes.

Methodology

Program setting
The municipality of San Juan in the province of

Batangas in the Philippines was the setting of this
study. It is a rural agricultural town 120 km south
of Manila. It has one municipal health officer,
three rural health physicians, and nine municipal
public health nurses serving a population of
around 80 000 people.

Program participants
Of the 42 villages or barangays, 19 were selected

from which participants were recruited. Instead of
the individual participants being randomized, it is
the villages where they reside which were rando-
mized to receive either the DSME program or
standard care. There were nine villages assigned to
receive the DSME program, whereas 10 villages
received standard care.

Participants were recruited by announcement
by village health workers (for those already
known to have diabetes) or after they have been

newly identified to have diabetes in the earlier
prevalence study that our group has conducted
(Sandoval et al., 2016).

Each participant was asked to give an informed
consent and underwent an interview, physical
examination and blood extraction by our team of
endocrinologists. The following data were collected:
(1) socio-demographic: age, sex, religion, educa-
tional attainment; (2) medical history: type of dia-
betes, duration of diabetes, presence of diabetes
complications, medications being taken, other ill-
nesses; (3) anthropometric: height, weight, body
mass index (BMI), waist circumference, hip cir-
cumference, waist–hip ratio (WHR), blood pressure;
(4) biochemical: A1C, fasting blood glucose (FBG),
total cholesterol, low density lipoprotein (LDL),
high density lipoprotein (HDL), and triglycerides;
and (5) health behavior: smoking, alcohol con-
sumption, illicit drug use, exercise, and foot exam-
ination. Biochemical tests were performed in the
same laboratory throughout the entire duration of
the study.

To achieve an 80% power to detect a 0.9%
absolute difference in the A1C between groups,
the computed sample size is at least 64 per group
(Kronsbein et al., 1988).

DSME

Peer educators
In total, 14 volunteer peer educators were recrui-

ted among the participants. There was no educa-
tional attainment or profession that was required of
the peer educators; only the willingness to be trained
and eventually share the knowledge to others.
Among the peer educators were a village leader
(barangay chairman), a retired school principal, a
village health worker, a village nutrition scholar, a
jeepney driver, whereas the rest were housewives.
They attended a two-day workshop during which
they received a course manual that described both
the course content and process on how to teach
them. Endocrinologists from our group conducted
theworkshop.After the peer educatorswere trained,
they were asked to do a return demonstration.

This strategy focuses on training lay health
advisors, who will function as ‘community
catalysts,’ to promote a healthy lifestyle among
people with diabetes in the community (Plescia
and Groblewski, 2004). Based on previous studies,
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successful diabetes programs in rural communities
tend to have committed, dedicated leaders with
the vision of providing holistic, quality health
care relevant to the rural environment (Salman,
2005).

Program content
Participants in both groups were given oral

advice on diet, exercise, foot care, and medication
compliance on each follow-up visit. The parti-
cipants in the intervention group additionally
received DSME as described here.
Modules developed by the International

Diabetes Federation (IDF) Consultative Section
on Diabetes Education (DECS) in 2002 were
translated into Filipino by the Sentro ng Wikang
Filipino (Center of the Philippine Language) of
our university. The translated modules were
modified according to the participants’ level of
knowledge.
There were eight modules in the DSME

program: (1) overview of diabetes mellitus,
(2) diabetes and exercise, (3) diabetes and diet,
(4) pharmacologic treatment of diabetes, (5) insulin
use, (6) acute complications of diabetes, (7) micro-
vascular and macrovascular complications of
diabetes, and (8) foot care.
These modules were delivered by peer educa-

tors with visual aids followed by group discussions.
The teaching sessions were held in the village
health centers, with six to 15 participants in
attendance in each session. Local venues are good
settings for DSME interventions because the
educator can address issues that can be more
difficult to deal with in the clinical setting, such
as cultural, family, and environmental factors
affecting lifestyle and barriers to optimal self-care
(Task Force on Community Preventive Services,
2002). Two modules were taught per session. Each
of the four weekly sessions lasted for ~1 h.

Follow-up visits and outcome measures
Data taken at baseline were again determined

after three and six months.
The outcome measures in both groups were

analyzed in terms of differences in (1) mean or
median values, (2) change from baseline, and
(3) the proportion of participants achieving the
recommended anthropometric and biochemical
measures for persons with diabetes.

The recommended values are as follows: BMI
⩽ 22.9 kg/m2; waist circumference (males) ⩽ 90 cm,
(females) ⩽ 80 cm; WHR (males) ⩽ 1.0, (females)
⩽ 0.9; blood pressure ⩽ 130mmHg systolic and
⩽80mmHgdiastolic;A1C⩽7.0%; FBG⩽130mg/dL
(⩽7.2mmol/L); total cholesterol ⩽200mg/dL
(⩽5.18mmol/L); LDL ⩽100mg/dL (⩽2.6mmol/L);
HDL (males) ⩾40mg/dL (⩾1.04mmol/L), (females)
⩾50mg/dL (⩾1.30mmol/L); and triglycerides
⩽150mg/dL (⩽1.70mmol/L).

Results of the physical examination and labora-
tory testing were fed back to the participants of both
groups at each time point. Lifestyle interventions
were emphasized for any abnormal result.
Medications for hyperglycemia, hypertension, and
dyslipidemia were prescribed, if needed, but were
not provided by the investigators. Participants
were encouraged to follow-up with their personal
physicians if they have one. Those without
a personal private physician were referred to the
municipal health office after the study for continuity
of diabetes care.

Statistical analysis
The data from the DSME and standard care

groups were compared at baseline and after three
and six months.

A two-by-two contingency table was used to
present the descriptive statistics at baseline,
three and six months. The mean (±SD), median
[interquartile range (IQR)] and count (%) were
computed for normal, non-normal, and categorical
data sets, respectively. Shapiro–Wilk’s test was
employed to test the normality of the data.

Independent samples t-test and Mann–Whitney
test were carried out to test for differences in
means and medians, respectively, of the outcome
measures expressed as continuous variables.
χ2-test or Fisher’s exact test, whichever was
appropriate, was employed to test for differences
in proportions for outcome measures expressed
as categorical variables. The test is significant if
P-value <0.05. Data were encoded and analyzed
using Stata IC 13.

Ethics approval
This study was given technical and ethical

approval by the Research Implementation and
Development Office of the College of Medicine of
the University of the Philippines Manila.
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Results

Baseline characteristics
There were 85 participants recruited from the

villages randomized in the DSME group and 70
participants from the villages in the standard care
group (total of 155 participants). Average age is
57.1 years, with majority of the participants being
females (70%). Majority (80%) of the participants
were married. In all, 26% had an educational
attainment of under elementary (i.e., did not
complete six years of basic education), 37% com-
pleted elementary level (i.e., completed six years
of basic education), 24% reached high school,
whereas only 13% reached college. Average
duration of diabetes is 4.39 years. Participants in
the two groups did not have significant differences
in terms of the socio-demographic characteristics
except that there were more widows/widowers in
the standard care group than the DSME group
(Table 1).

Likewise, there were no differences in the
baseline anthropometric and biochemical char-
acteristics (Tables 2 and 3). Among the behaviors,
fewer participants in the DSME group performed
regular exercise and foot examination (Table 4).

Follow-up
On the third month, there were 65 of 85 (76%)

in the DSME group who were able to follow-up,
whereas there were 59 of 70 (84%) in the standard
care group. There was one participant in the

DSME group who died, hence, no follow-up on the
third month.

On the sixth month, 72 of 85 participants (85%)
in the DSME group and 52 of 70 participants
(74%) in the standard group were able to follow-
up. There was one more participant in the DSME
group and one participant in the standard care
group who died and therefore was not able to
follow-up on the sixth month. All in all, there were
two who died in the DSME group and one in the
standard care group by the end of the six-month
study period.

Anthropometric measures (see Table 2)
There were no significant differences in the

mean BMI and diastolic blood pressure between
the DSME and standard care group at all time
points – that is, at baseline, on the third month and
on sixth month. However, WHR for females was
higher in the DSME group compared with the
standard care group on the third month (median
of 0.93 versus 0.88, P = 0.02). Likewise, mean
systolic blood pressure was seen to be higher in the
DSME group compared with the standard care
group on the sixth month (median of 130 versus
120mmHg, P = 0.02)

The proportions of participants achieving the
recommended anthropometric measures for
Asians were also analyzed at baseline, third and
sixth month. The proportions of those who had
appropriate weight (BMI⩽ 22.9 kg/m2), were
overweight (BMI 23.0–24.9 kg/m2) and were obese

Table 1 Socio-demographic characteristics of the participants

Characteristics All
(n = 155)

DSME
group (n = 85)

Standard care
group (n = 70)

P-value (DSME versus
standard care groups)

Age in years [mean (SD)] 57.1 (11.5) 57.6 (11.5) 56.5 (11.7) 0.56
Males [n (%)] 46 (30%) 25 (29%) 21 (30%) 0.94
Civil status 0.01
Single [n (%)] 13 (8%) 7 (8%) 6 (9%)
Married [n (%)] 124 (80%) 74 (87%) 50 (71%)
Widow [n (%)] 19 (12%) 4 (5%) 14 (20%)

Educational attainment 0.24
Under elementary [n (%)] 40 (26%) 24 (28%) 16 (23%)
Completed elementary [n (%)] 58 (37%) 26 (31%) 32 (46%)
Reached high school [n (%)] 37 (24%) 23 (27%) 14 (20%)
Reached college [n (%)] 20 (13%) 12 (14%) 8 (11%)

Diabetes duration in years [mean (SD)] 4.39 (5.31) 3.98 (5.38) 4.90 (5.21) 0.28

DSME = diabetes self-management education.
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Table 2 Comparison of anthropometric measures between diabetes self-management education (DSME) group and standard care group at baseline,
third and sixth month

Baseline 3rd month 6th month

DSME Standard P-value DSME Standard P-value DSME Standard P-value

Anthropometric measures
Body mass index (kg/m2) Mean (SD) Mean (SD) Median (IQR)

23.7 (3.8) 24.2 (4.4) 0.47t 23.9 (3.4) 24.1 (4.7) 0.66t 23.6 (4.1) 23.2 (6.3) 0.60M

Waist–hip ratio (male) Mean (SD) Mean (SD) Mean (SD)
0.92 (0.05) 0.93 (0.05) 0.41t 0.93 (0.06) 0.90 (0.08) 0.18t 0.95 (0.07) 0.94 (0.09) 0.70t

Waist–hip ratio (female) Median (IQR) Median (IQR) Mean (SD)
0.91 (0.08) 0.91 (0.10) 0.47M 0.93 (0.09) 0.88 (0.10) 0.02*,M 0.92 (0.06) 0.92 (0.06) 0.98t

Mean systolic blood pressure
(mmHg)

Median (IQR) Median (IQR) Median (IQR)

130 (31) 131 (30) 0.93M 120 (30) 120 (30) 0.41M 130 (33.25) 120 (20) 0.02*,M

Mean diastolic blood pressure
(mmHg)

Mean (SD) Median (IQR) Median (IQR)

79.01 (12.03) 78.36 (10.33) 0.72t 74 (10) 76 (11) 0.92M 80 (10) 80 (12.5) 0.75M

Absolute change from baseline
Body mass index Median (IQR) Median (IQR)

0.0 0.0 0.1038M −0.34 −0.60 0.0045*,M

(0.97) (1.23) (1.41) (1.35)
Waist–hip ratio (male) Mean (SD) Mean (SD)

0.00 −0.02 0.2455t 0.02 0.02 0.8747t

(0.07) (0.08) (0.08) (0.08)
Waist–hip ratio (female) Median (IQR) Mean (SD)

0.01 −0.02 0.0039*,M 0.01 0.00 0.6795t

(0.08) (0.09) (0.06) (0.06)
Systolic blood pressure Mean (SD) Median (IQR)

−5.43 −5.81 0.9127t 4 −3 0.0761M

(15.99) (21.28) (26) (31)
Diastolic blood pressure Mean (SD) Mean (SD)

−2.99 −1.77 0.5177t 0.13 −0.14 0.8977t

8.63 (11.84) (9.97) (11.32)
Proportion of participants
Body mass index (kg/m2)

n (%) n (%) n (%)
⩽22.9 39 (47.56) 26 (37.14) 0.432C 25 (39.68) 24 (42.11) 0.034*,C 28 (41.79) 22 (45.83) 0.644C

23.0–24.9 15 (18.29) 15 (21.43) 18 (28.57) 6 (10.53) 16 (23.88) 8 (16.67)
⩾25.0 28 (34.15) 29 (41.43) 20 (31.75) 27 (47.37) 23 (34.33) 18 (37.5)

Waist circumference (cm) (male)
⩽90 16 (66.67) 16 (72.73) 0.655C 13 (65.00) 8 (50.00) 0.364C 11 (61.11) 8 (50.00) 0.515C

>90 8 (33.33) 6 (27.27) 7 (35.00) 8 (50.00) 7 (38.89) 8 (50.00)
Waist circumference (cm) (female)
⩽80 17 (28.81) 15 (31.25) 0.784C 10 (22.22) 16 (38.10) 0.106C 10 (20.00) 12 (36.36) 0.098C

>80 42 (71.19) 33 (68.75) 35 (77.78) 26 (61.90) 40 (80.00) 21 (63.64)

D
iabetes

education
in

a
ruralcom

m
unity

39

P
rim

ary
H
ealth

C
are

R
esearch

&
D
evelopm

ent2017;18:35
–49

https://doi.org/10.1017/S1463423616000335 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1463423616000335


(BMI ⩾ 25.0 kg/m2) were similar for both groups at
baseline. At third month, however, there were
more obese participants in the standard care group
compared with the DSME group (47.37 versus
31.75%, P = 0.034). This difference did not
persist at the sixth month when the proportions
of participants with the various BMI categories
were similar in both groups.

The proportions of participants having the
recommended waist circumference of ⩽90 cm for
Asian males and ⩽80 cm for Asian females were
equal for both groups at all time points.

The proportions of males having the recom-
mended WHR of ⩽1.0 were similar for both
groups at all time points. However, for females, the
proportions of those having elevated WHR (>0.9)
were similar at baseline, but were higher in the
DSME group by the third month (66.67 versus
42.86%, P = 0.026), but were again similar by
the sixth month.

The proportion of participants achieving the
recommended blood pressure of ⩽130/80mmHg
was similar for both groups at all time points.

There was no difference in the change in BMI at
the third month from baseline in the two groups.
However, there was a smaller reduction in BMI
over a six-month period in the DSME group
compared with the standard care group (−0.34
versus −0.60 kg/m2, P = 0.0045).

There was a significant difference in the change
in the WHR, only among females, at the third
month from baseline. For the DSME group, there
was an increase of 0.01, whereas in the standard
care group, there was a decrease of 0.02
(P = 0.0039). This difference in the change in
WHR, however, was not seen when we compared
the WHR at the sixth month with the WHR
at baseline.

There were no differences in the change in
systolic and diastolic blood pressure measure-
ments over a three-month period and over a
six-month period between the two groups.

Biochemical measures (see Table 3)
Median A1C levels were similar between the

DSME and standard care groups at baseline.
However, the median A1C level of the DSME
group is lower than that of the standard care group
on the third month (6.75 versus 8.5%, P = 0.03)
and on the sixth month (6.45 versus 7.6%,T
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Table 3 Comparison of biochemical measures between diabetes self-management education (DSME) group and standard care group at baseline, third
and sixth month

Baseline 3rd month 6th month

DSME Standard P-value DSME Standard P-value DSME Standard P-value

Biochemical measures
HbA1c (%) Median (IQR) Median (IQR) Median (IQR)

6.35 (3.95) 7.25 (3.7) 0.07M 6.75 (2.95) 8.5 (3.8) 0.03*,M 6.45 (2.7) 7.6 (3.1) 0.01*,M

Fasting blood sugar Median (IQR) Median (IQR) Median (IQR)
(mg/dL) 126.94 (90.57) 130.86 (103.73) 0.21M 125.27 (96.72) 133.25 (116.53) 0.20M 105.65 (78.52) 129.99 (70.92) 0.052M

Cholesterol (mg/dL) Median (IQR) Median (IQR) Median (IQR)
232.78 (75.4) 224.14 (56.72) 0.08M 196.17 (56.22) 204.44 (43.81) 0.21M 206.83 (57.26) 212.18 (51.06) 0.16M

LDL (mg/dL) Median (IQR) Median (IQR) Median (IQR)
122.84 (46.23) 121.8 (37.51) 0.68M 122.53 (52.48) 134.44 (45.67) 0.03*,M 120.66 (39.38) 127.51 (40.86) 0.61M

HDL (male) (mg/dL) Median (IQR) Median (IQR) Median (IQR)
36.97 (24.54) 37.02 (14.8) 0.85M 36.2 (11.9) 45.86 (14.16) 0.01*,M 37.47 (12.61) 42.2 (5.51) 0.16M

HDL (female) (mg/dL) Median (IQR) Mean (SD) Mean (SD)
44.26 (22.3) 43.22 (16.34) 0.48M 42.93 (10.50) 44.77 (11.68) 0.44t 41.74 (10.00) 42.36 (11.02) 0.79t

Triglycerides (mg/dL) Median (IQR) Median (IQR) Median (IQR)
185.35 (140.08) 156.73 (85.31) 0.11M 159.81 (136.52) 131.08 (69.43) 0.08M 153.76 (86.72) 156.69 (93.61) 0.93M

Absolute change from
baseline
HbA1c (%) Median (IQR) Median (IQR)

0.4 0.8 0.1100M −0.5 0.25 0.01908M

(01.35) (1.8) (1.35) (1.10)
Fasting blood sugar

(mg/dL)
Median (IQR) 0.5166M Median (IQR) 0.0499*,M

−4.79 4.62 −11.93 4.07
(56.62) (42.96) (39.60) (42.26)

Cholesterol (mg/dL) Mean (SD) 0.0002*,t Mean (SD) 0.0002*,t

−45.36 −16.82 −36.47 −7.88
(41.45) (41.44) (37.79) (44.81)

LDL (mg/dL) Mean (SD) 0.0022*,t Mean (SD) 0.1661t

−6.03 13.29 −6.25 1.42
(36.06) (31.52) (30.54) (29.63)

HDL (male) (mg/dL) Median (IQR) 0.1243M Median (IQR) 0.8487M

0.11 5.86 2.58 1.75
(11.51) (9.48) (12.77) (9.89)

HDL (female) (mg/dL) Median (IQR) 0.7987M Median (IQR) 0.6170M

−0.65 −0.75 −2.5 −2.09
(14.43) (13.37) (14.04) (14.25)

Triglycerides (mg/dL) Median (IQR) 0.8968M Median (IQR) 0.4641M

12.38 −17.1 −3.16 −16.96
(76.55) (89.85) (93.96) (74.50)
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Table 3 (Continued )

Baseline 3rd month 6th month

DSME Standard P-value DSME Standard P-value DSME Standard P-value

Proportion of
participants

n (%) n (%) n (%)
HbA1c (%)
⩽7.0 44 (52.38) 30 (42.86) 0.2390c 33 (55.00) 19 (35.19) 0.0340*,c 43 (59.72) 20 (38.46) 0.0190*,c

>7.0 40 (47.62) 40 (57.14) 27 (45.00) 35 (64.81) 29 (40.28) 32 (61.54)
Fasting blood sugar

(mg/dL)
⩽130 44 (51.76) 34 (48.57) 0.6920c 34 (53.97) 25 (43.10) 0.2320c 44 (61.97) 26 (50.00) 0.1850c

>130 41 (48.24) 36 (51.43) 29 (46.03) 33 (56.90) 27 (38.03) 26 (50.00)
Total cholesterol

(mg/dL)
⩽200 20 (23.53) 21 (30.00) 0.3630c 34 (53.97) 28 (48.28) 0.5310c 29 (40.85) 17 (32.69) 0.3560c

>200 65 (76.47) 49 (70.00) 29 (46.03) 30 (51.72) 42 (59.15) 35 (67.31)
LDL (mg/dL)
⩽100 18 (21.18) 14 (20.00) 0.8570c 17 (26.98) 9 (15.52) 0.1250c 17 (23.94) 11 (21.15) 0.7150c

>100 67 (78.82) 56 (80.00) 46 (73.02) 49 (84.48) 54 (76.06) 41 (78.85)
HDL (male) (mg/dL)
⩾40 11 (44.00) 8 (36.36) 0.5950c 6 (31.58) 12 (70.59) 0.0190*,c 9 (42.86) 9 (52.94) 0.5360c

<40 14 (56.00) 14 (63.64) 13 (68.42) 5 (29.41) 12 (57.14) 8 (47.06)
HDL (female) (mg/dL)
⩾50 21 (35.00) 16 (33.33) 0.8560c 8 (18.18) 14 (34.15) 0.0930c 10 (20.00) 6 (17.14) 0.7400c

<50 39 (65.00) 32 (66.67) 36 (81.82) 27 (65.85) 40 (80.00) 29 (82.86)
Triglycerides (mg/dL)
⩽150 32 (37.65) 31 (44.29) 0.4020c 29 (46.03) 35 (60.34) 0.1150c 32 (45.07) 24 (46.15) 0.9050c

>150 53 (62.35) 39 (55.71) 34 (53.97) 23 (39.66) 39 (54.93) 28 (53.85)

HbA1c = hemoglonin A1c; HDL = high density lipoprotein; IQR = interquartile range; LDL = low density lipoprotein; M = Mann–Whitney test; t = t-test;
c = χ2-test.
*Significant at α = 0.05.
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Table 4 Comparison of behavioral measures between the diabetes self-management education (DSME) and standard care groups at baseline, third
and sixth month

Behavioral Baseline 3rd month 6th month

DSME [n (%)] Standard [n (%)] P-value DSME [n (%)] Standard [n (%)] P-value DSME [n (%)] Standard [n (%)] P-value

Regular exercise
No 54 (65.06) 34 (48.57) 0.040*,a 37 (57.81) 35 (59.32) 0.8650a 27 (43.55) 22 (46.81) 0.7350a

Yes 29 (34.94) 36 (51.43) 27 (42.19) 24 (40.68) 35 (56.45) 25 (53.19)
Smoking
No 69 (83.13) 59 (84.29) 0.8480a 58 (90.63) 56 (94.92) 0.4950b 58 (93.55) 43 (91.49) 0.7240b

Yes 14 (16.87) 11 (15.71) 6 (9.38) 3 (5.08) 4 (6.45) 4 (8.51)
Foot examination
No 63 (75.90) 41 (58.57) 0.0220*,a 15 (23.44) 25 (42.37) 0.0250*,a 15 (24.19) 7 (14.89) 0.2310a

Yes 20 (24.10) 29 (41.43) 49 (76.56) 34 (57.63) 47 (75.81) 40 (85.11)
Alcohol intake
No 70 (84.34) 50 (71.43) 0.0530a 55 (85.94) 44 (74.58) 0.1120a 53 (85.48) 38 (80.85) 0.5190*
Yes 13 (15.66) 20 (28.57) 9 (14.06) 15 (25.42) 9 (14.52) 9 (19.15)

Illicit drug use
No 83 (100.00) 68 (97.14) 0.2080b 63 (98.44) 58 (98.31) 1.0000b 62 (100) 47 (100.00) –

Yes 0 (0.00) 2 (2.86) 1 (1.56) 1 (1.69) 0 (0.00) 0 (0.00)

– = No test statistic competed because illicit drug use on the sixth month is a constant.
a χ2-test.
b Fisher’s exact test.
*Significant difference at α = 0.05.
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P = 0.01). In terms of absolute change in A1C,
there was no difference between the two groups on
the third month. But on the sixth month, the two
groups were found to have a significant difference
(P = 0.019). Specifically, the DSME group was
found to have a median A1C reduction of 0.5%,
whereas the standard care group had a median
increase of 0.25% by the sixth month.

FBG levels were likewise similar for the DSME
and standard care group at all time points. In terms
of absolute change in FBG, there was no differ-
ence between the two groups on the third month.
But on the sixth month, the two groups were
again found to have a significant difference
(P = 0.0499). Specifically, the DSME group was
found to have a median FBG reduction of
11.93mg/dL, whereas the standard care group
had a median increase of 4.07mg/dL on the sixth
month as compared with baseline.

Total cholesterol levels were also similar for the
DSME and standard care group at all time points.
However, there was a greater decrease in total
cholesterol by the third month in the DSME group
compared with the standard care group (−45.4
versus −16.8mg/dL, P = 0.0002), as well as on the
sixth month (−36.47 versus −7.88, P = 0.0002).

LDL levels were similar between the DSME and
standard care groups at baseline and on the sixth
month. However, the median LDL levels of the
DSMEgroup are lower than the standard care group
on the third month (122.53 versus 134.44mg/dL,
P = 0.03). In terms of absolute change in LDL, there
was no difference between the two groups on the
sixth month. But on the third month, the two groups
were found to have a significant difference
(P = 0.0022). Specifically, the DSME group was
found to have a mean LDL reduction of 6.03mg/dL,
whereas the standard care group had a mean LDL
increase of 13.29mg/dL by the third month.

Mean HDL cholesterol levels in males were
similar at baseline. However, at the third month,
there was a lower mean HDL level among males in
the DSME group compared with the standard care
group (36.20 versus 45.86mg/dL, P = 0.01). By the
sixth month, the mean HDL levels in males were
again similar for both groups.

HDL levels for females and triglycerides were
similar for both groups at baseline, third month
and sixth month.

The proportion of participants achieving the
recommended A1C level of ⩽7.0% was similar for

both groups at baseline. However, by the third
month, there were now more participants in the
DSME group who hadA1C ⩽7.0% compared with
the standard care group (55.00 versus 35.19%,
P = 0.0340). This difference was still apparent
by the sixth month (59.72 versus 38.46%,
P = 0.0190).

The proportion of participants achieving
the recommended values for FBG, total
cholesterol, LDL, triglycerides, and HDL (for
females) was similar for both groups across all
time points.

For the recommended HDL level for males of
⩾40mg/dL, the proportion achieving this was
similar at baseline for both groups. However, there
were fewer participants in the DSME group
achieving this by the third month compared with
the standard care group (31.58 versus 70.59%,
P = 0.0190). There were again similar proportions
achieving the recommended HDL level for males
by the sixth month.

Health behavior measures (see Table 4)
At baseline, the performance of regular exercise

was being done by a fewer number of participants
in the DSME group compared with the standard
care group (34.94 versus 51.43%, P = 0.040).
However, by the third and sixth months, the
proportion of participants performing regular
exercise were already comparable.

Moreover, at baseline, the performance of foot
examination was initially done by a fewer number
of participants in the DSME group compared with
the standard care group (24.10 versus 41.43%,
P = 0.0220). However, the trend was reversed by
the third month when there were now more parti-
cipants in the DSME group performing foot
examination (76.56 versus 57.63%, P = 0.0250).
By the sixth month, there was no more difference
in the proportion of participants in the two groups
who perform foot examination (75.81 versus
85.11%, P = 0.2310). Note that in both groups, the
number of participants performing foot examina-
tion increased by the sixth month compared with
baseline (from 24.10 to 75.81% in the DSME
group, and from 41.43 to 85.11% in the standard
care group).

The proportion of participants who smoke
cigarettes, consume alcohol and use illicit drugs
were similar for both groups at all time points.
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Medication use (see Table 5)
The proportions of participants taking

medications for diabetes were similar for both
groups at all time points, except for metformin
and insulin.
There was no participant in the DSME group

who was receiving insulin at baseline, but there
were 5.71% in the standard care group who were
(P = 0.0400). However, this difference was not
anymore seen at the third and sixth months as
there were no more participants using insulin in
both groups at those time points.
There was a higher proportion of participants in

the DSME group taking metformin at the third
month compared with the standard group (41.54
versus 22.03%, P = 0.0333). This difference,
however, was not anymore seen at the sixth month.
The proportion of participants taking the

various medications for dyslipidemia and hyper-
tension was similar for both groups at all time
points.

Discussion

From these results, the only consistent outcome
that was different in the DSME group and the
standard care group was the A1C (Table 6). The
DSME group had lower median A1C levels at
the third and sixth months, a decrease in A1C from
baseline at the sixth month (versus an increase
in the standard care group), and had more
participants achieving the recommended level of
A1C ⩽ 7.0% at the third and sixth months.
There were some significant differences in terms

of BMI, WHR, systolic blood pressure, FBG, total
cholesterol, and HDL, but these were neither
consistently demonstrated at both the third and
sixth month follow-up nor were they consistently
demonstrated when it comes to the differences
in means/medians, change from baseline, and
proportion of those achieving the recommended
values (Table 6).
The change in A1C can be argued to be due to

the higher use of metformin in the DSME group at
the third month. However, the differences in A1C
persisted until the sixth month when by that
time, there was no more difference in the use of
metformin by the two groups. Also, no medication
was provided by the investigators. The increase in
the proportion of those taking metformin is not

due to the investigators’ provision of medications,
but could be as a result of increased compliance as
the education modules emphasized the need to
regularly take prescribed medications.
The consistent finding of better glycemic control

in the DSME group compared with the standard
care group at three and six months demonstrated
how education can have an impact on this impor-
tant parameter. This finding is consistent with
other DSME programs done in resource-limited
areas. It has been shown that hemoglonin A1c
(HbA1c) went down by as much as 1.4 to 1.7% in
DSME programs done in an impoverished
rural community at the Mexico–Texas border
(Brown and Hanis, 2014). A DSME program done
in an underserved community of Hispanics and
blacks in Chicago gave a mean 0.5% lowering in
HbA1c (Hughes et al., 2016). An underserved,
predominantly Hispanic community in the United
States has benefited from a DSME program as
shown by a reduction in HbA1c from 8.3 to 7.4%
(Kane et al., 2016). A change from 10.1 to 8.9% in
HbA1c in a DSME program given to the indigen-
ous Tz’utujil Maya of Guatemala has been
demonstrated by Micikas (Micikas et al., 2015). A
DSME program delivered by nurses led to a 0.14%
reduction in HbA1c in Thailand (Jaipakdee et al.,
2015). It has also been shown in Sri Lanka that a
greater number of patients who received DSME
were able to achieve an HbA1c <6.5% compared
with those who did not (28 versus 8%) (Jayasuriya
et al., 2015). Our study is distinct compared with
the others as we made use of peer educators as
implementers of the DSME, whereas other studies
involved community health workers and nurses.
For the health behavior outcomes, there was an

increase in performance of foot examination in
both the DSME and standard care groups, but
there was a much greater increase in the propor-
tion of those performing this simple habit in the
DSME group. Improvements in foot care have
also been shown in other DSME programs imple-
mented in rural African–American communities
in Texas and Virginia (Williams et al., 2014;
Pena-Purcell et al., 2015). It is enlivening to find
out that education can influence people to perform
this simple task which can potentially reduce
foot problems.
This study utilized volunteer peer educators

with diabetes who were trained to cover eight
modules on diabetes and its care. The lack of
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Table 5 Comparison of medication use between the diabetes self-management education (DSME) and standard care groups at baseline, third
and sixth month

Medication use Baseline 3rd month 6th month

DSME [n/N
(%)]

Standard [n/N
(%)]

P-value DSME [n/N
(%)]

Standard [n/N
(%)]

P-value DSME [n/N
(%)]

Standard [n/N
(%)]

P-value

For diabetes
Sulfonylurea 26/85 (30.59%) 25/70 (24.29%) 0.6240a 19/65 (29.23%) 19/59 (32.20%) 0.8701a 26/72 (36.11%) 24/52 (46.15%) 0.3475a

Metformin 34/85 (40.00%) 28/70 (40.00) 1.0000a 27/65 (41.54%) 13/59 (22.03%) 0.0333*,a 20/72 (27.78%) 13/52 (25.00%) 0.8891a

Alpha glucosidase
inhibitor

0/85 (0.00%) 3/70 (4.29%) 0.0540b 1/65 (1.54%) 1/59 (1.69%) 1.0000b 1/72 (1.39%) 1/52 (1.92%) 1.0000b

Thiazolidinedione 1/85 (1.18%) 3/70 (4.29%) 0.2240b 1/65 (1.54%) 2/59 (3.39%) 0.6043b 1/72 (1.39%) 0/52 (0.00%) 1.0000b

Dipeptidy peptidase-4
inhibitor

0/85 (0.00%) 1/70 (1.43%) 0.2690b 1/65 (1.54%) 0/59 (0.00%) 1.0000b 1/72 (1.39%) 0/52 (0.00%) 1.0000b

Any oral antidiabetic
agent

49/85 (57.65%) 42/70 (60.00%) 0.8948a 37/65 (56.92%) 26/59 (44.07%) 0.2112a 25/72 (34.72%) 20/52 (38.46%) 0.8118a

Insulin 0/85 (0.00%) 4/70 (5.71%) 0.0400*,b 0/65 (0.00%) 0/59 (0.00%) – 0/72 (0.00%) 0/52 (0.00%) –

For dyslipidemia
Statins 6/85 (7.06%) 3/70 (4.29%) 0.5140b 7/65 (10.77%) 6/59 (10.17%) 1.0000b 0/72 (0.00%) 0/52 (0.00%) –

Fibrate 0/85 (0.00%) 0/70 (0.00%) – 1/65 (1.18%) 0/59 (0.00%) 1.0000b 1/72 (1.39%) 0/52 (0.00%) 1.0000b

For hypertension
Angiotensin converting

enzyme inhibitor
3/85 (3.53%) 2/70 (2.86%) 1.0000b 5/65 (7.69%) 0/59 (0.00%) 0.0589b 5/72 (6.94%) 1/52 (1.92%) 0.3993b

Angiotensin receptor
blocker

5/85 (5.86%) 4/70 (5.71%) 1.0000b 3/65 (4.62%) 2/59 (3.39%) 1.0000b 4/72 (5.55%) 1/52 (1.92%) 0.3979b

Calcium channel
blocker

3/85 (3.53%) 2/70 (2.86%) 1.0000b 5/65 (7.69%) 4/59 (6.78%) 1.0000b 4/72 (5.55%) 2/52 (3.85%) 1.0000b

Beta blocker 4/85 (4.71%) 2/70 (2.86%) 0.6900b 4/65 (6.15%) 1/59 (1.69%) 0.3677b 3/72 (4.17%) 1/52 (1.92%) 0.6387b

a χ2-test.
b Fisher’s exact test.
*Significant difference at α = 0.05.
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health professionals then does not become a lim-
itation for diabetes education in these areas. The
team of endocrinologists did not find difficulty in
discussing the module content to the peer educa-
tors. The same is true when the peer educators
were teaching the study participants, even if
majority of the residents in this rural community
only completed elementary education. The grasp
by the peer educators of the content andmanner of
delivery of the modules was verified by return
demonstration.
Having peer educators ensures the continuity or

sustainability of this education program even after
this study has ended. Our trained peer educators
can continue to disseminate what they have
learned to their village mates whether in a formal

manner or through informal conversations, even
after our team of endocrinologists are not anymore
physically present in this rural community.
There were several realities in the community

setting that had to be faced as the investigators
embarked on this program. They seemed to be
barriers at the beginning, but the team has
learned to work around these as we implemented
the program. These were conflicts in schedule
between our project activities and other local
social activities (specifically the national and local
elections), participants’ inability to follow-up
because of domestic concerns, access to the
health centers, and difficulty in disseminating
information in a community where there are
limited means of communication. These were

Table 6 Summary of significant differences between diabetes self-management education (DSME) and standard
care groups

Outcome measures Follow-up Differences between DSME and standard care groups

Mean or median Change from baseline Proportion of participants
with recommended level

Anthropometric
Body mass index 3rd month NS NS DSME better

6th month NS Standard care better NS
Waist circumference (males) 3rd month NS NS NS

6th month NS NS NS
Waist circumference (females) 3rd month NS NS NS

6th month NS NS NS
Waist–hip ratio (males) 3rd month NS NS NS

6th month NS NS NS
Waist–hip ratio (females) 3rd month Standard care better Standard care better Standard care better

6th month NS NS NS
Systolic blood pressure 3rd month NS NS NS

6th month Standard care better NS NS
Diastolic blood pressure 3rd month NS NS NS

6th month NS NS NS
Biochemical
HbA1c 3rd month DSME better NS DSME better

6th month DSME better DSME better DSME better
Fasting blood sugar 3rd month NS NS NS

6th month NS DSME better NS
Total cholesterol 3rd month NS DSME better NS

6th month NS DSME better NS
LDL 3rd month DSME better DSME better NS

6th month NS NS NS
HDL (males) 3rd month Standard care better NS Standard care better

6th month NS NS NS
HDL (females) 3rd month NS NS NS

6th month NS NS NS
Triglycerides 3rd month NS NS NS

6th month NS NS NS

HbA1c = hemoglonin A1c; HDL = high density lipoprotein; LDL = low density lipoprotein; NS = not significant.
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circumvented bymore frequent trips to the villages
and even visits to the participants’ homes, and
understanding that their participation in this
program is just one of the many social and
domestic concerns that require their attention.
A limitation of this study is that the number

of participants in the standard care group who
followed up at the end of the study (52 out of
the original 70 participants, 74%) is less than the
computed sample size of 65 per group. This lower
follow-up rate was a reality we had to accept in the
rural community as our patients had many other
social and domestic concerns to attend to. The
follow-up rate was better in the DSME group
(72 out of 85, 85%) probably because of the more
frequent and deeper level of interactions they had
with the investigators during the teaching sessions
which encouraged them to continue with the study.
An important implication of this study is that

this approach can be adapted in other similar
resource-limited rural communities.

Conclusion

This pilot study in a rural agricultural commu-
nity in the Philippines has shown that DSME
delivered by volunteer peer educators is an
effective tool in improving A1C and promoting
foot examination.
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