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Aim: This review study aimed to determine the effectiveness and factors affecting the
success of DSME programs in T2DM patients living in ME countries.

Methods: An extensive manual literature search was conducted using PubMed and Google
Scholar for clinical trials assessing the effect of diabetes self-management education (DSME) for
type 2 diabetes mellitus patients in Middle East countries. Information from the included studies
was summarized in relation to study population, sample size, duration of follow-up, characteristics
of DSME program, and follow-up time, besides in addition to parameters used in assessment,
results, and conclusions. The risk of bias in the included studies was assessed using the Cochrane
risk of bias tool. The effect of DSME on clinical and patient-reported outcomes was measured by
calculation of the percentage of DSME studies that produce a significant improvement in these
outcomes for patients in intervention group as compared to those in control group. Additionally, the
effect of DSME on each clinical outcome was assessed by calculating the mean for the absolute
effect of DSME on that outcome.

Results: Twelve studies were included in this review. Heterogeneity was found among included
studies in terms of DSME program characteristics, the enrolled patients, duration of follow-up,
assessment methods, and obtained outcomes. All clinical glycemic outcomes (glycosylated
hemoglobin, fasting, and non-fasting blood glucose), lipid profile (total cholesterol and trigly-
cerides), and body mass index were significantly improved for patients in intervention group as
compared to those in control group in at least 60% of the included studies. All patients' reported
outcomes (medication adherence, self-management behavior, knowledge, self-efficacy, health
belief and quality of life) were significantly improved by the DSME program.

Conclusion: DSME programs are highly effective in improving glycemic control, lipid profile
and BMI, and modestly effective in improving BP. Thus, they can reduce the risks of developing
diabetes complications. Patient diabetes knowledge, DSM behaviors, adherence to medications,
self-efficacy, and quality of life can also be significantly improved by DSME.

Keywords: diabetes self-management education, type 2 diabetes mellitus, Middle East countries

Introduction

Diabetes mellitus (DM) is a globally epidemic metabolic disorder with a global
prevalence of 8.4%, with the highest levels (9.2%) reported in the Middle East region.
This high prevalence is expected to continue rising in the future.'* Despite the
availability of many DM types, type 2 DM (T2DM) is the commonest type as it
accounts for 90% cases.” T2DM is characterized by hyperglycemia due to insulin
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resistance and defective insulin secretion.” Inadequate gly-
cemic control can increase the risk of DM complications®
and lower patient quality of life.’ Therefore, poorly con-
trolled DM can pose a considerable economic burden not
only to patients but also to the society.® This economic
burden is prominent in the Middle East (ME) countries
reaching 1.3% of the regional gross domestic product.’®
Successful reduction of DM related health costs can be
achieved through maintaining effective glycemic control.”*
Accordingly, better glycemic control is an important target of
DM management. Unfortunately, poor glycemic control is a
common problem among patients living in the ME region.”
According to the last report of the American Diabetes
Association (ADA) and the European Association for the
Study of Diabetes (EASD), hyperglycemia cannot be well
controlled by anti-diabetic medications alone, instead treat-
ment of hyperglycemia can be accomplished through patient-
centered DM care.'® Unfortunately, there are many barriers
to optimal diabetes care for patients in ME countries includ-
ing patients’ lifestyles and lack of patient education.'’ DM
self-management education (DSME) and support is a crucial
part of establishing and implementing the principles of dia-
betes care.'”

Many reviews were conducted to evaluate the benefits of
DSME programs for T2DM patients in developed'*'? and
developing countries;'* however, only one review study was
conducted specifically to assess the benefits of such programs
for patients living in ME countries and was focusing on
TIDM patients'> while no review study was conducted on
T2DM patients. Therefore, this study aimed to review the
effectiveness and factors affecting the success of DSME
programs in T2DM patients living in ME countries.

Methods
Search Strategy

An extended literature review using the electronic databases
of Google Scholar and PubMed was conducted for 2 months
starting from the end days of August 2017 based on the
following sets of keywords: “diabetes self-management edu-
cation”, “diabetes self-management educational program

9

evaluation”, “diabetes self-care education”, “pharmacist-led
diabetes self-management education” and “nurse-led dia-

betes self-management education”.

Inclusion Criteria and Study Selection
Articles published in English during the last 10 years
between 1st January 2007 and 1st September 2017,

which focus on the effect of DM self-management educa-
tion among adult (18-99 years) patients with type 2 DM
who live in any Middle East country, were included in this
review study. Only interventional controlled clinical trials
(randomized and non-randomized) were included, while
reviews and qualitative and observational studies were
excluded.

Review Method

The main author of this study did a manual review for all
titles during the database search. Relevant articles in
which their titles imply the presence of DSMEthrough
their inclusion of certain words such as education, care,
support, and management were retrieved and reviewed. On
the other hand, articles were not reviewed if their titles
indicate that they had been conducted in a non—Middle
East country (Figure 1).

Extraction and Summarizing Methods
Information from the included studies was summarized in
relation to the country where study was conducted,
description of study population, sample size, duration of
follow-up, details about DSME program (mode of deliv-
ery, education provider, theoretical bases, frequency and
duration of the educational sessions), and the follow-up
time, besides the parameters used during assessment,
results, and conclusions. For this review, all data about
the clinical outcome were presented as meantstandard
deviation. Some studies present their results using a
mean and confidence interval; for these studies, the stan-
dard deviation was calculated from the confidence interval
based on the Cochrane method.'®

Risk of Bias Assessment
All the included studies were assessed for the presence of
any risk of bias using the Cochrane Risk of Bias tool.'®

Sample Size

The DSME studies were categorized according to the
number of enrolled patients into small sample size studies
(with a sample of less than 100), intermediate (100-200)
and large (greater than 200).

Characteristics of the DSME Program
The Provider of DSME

DSME was provided by various healthcare professionals
including pharmacists, physicians, dietitians, nurses, and
DM educators and in some cases by a non-healthcare
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Figure | The PRISMA flow chart of included and excluded studies.

professional (eg, interested DM patients). To achieve the
aim of this study and to know which DSME provider is the
best, DSME was classified as being delivered by a team
(ie, two or more individuals were involved with the provi-
sion of DSME to the study participants), a pharmacist or
another single provider (a nurse or trained DM educator).

Mode of Delivering DSME

During face-to-face contact, delivery of DSME was cate-
gorized into 3 distinct types: (1) education for a group of
patients, (2) education to each patient individually, and (3)
a combined education which consists of group education
followed by individual education.

Additionally, the DSME programs were also categor-
ized as supported (eg, phone contact and/or written mate-

rial) and non-supported programs.

Contents and Duration of the DSME

Program

The duration of the DSME program was measured based
on the number (frequency) of the provided educational
sessions and the contact time of each educational session.
For this review, the number of educational sessions was
categorized into DSME with many sessions (more than 5
educational sessions) and DSME with few sessions (less
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than 5 educational sessions).'” The total contact time was
calculated by multiplying the frequency of educational
sessions with the contact time of each educational session.
DSME was categorized based on total contact time as
short (less than 4 hrs) or long (more than 4 hrs).'®
Regarding the covered self-management topics, the
AADE7 self-care behaviors (diet, medication consump-
tion, exercise, healthy coping with stress, self-monitoring
of blood glucose (SMBGQ)), resolving problems (such as
hypoglycemia and sick days management), and reducing
diabetes risks were covered either completely or partially
by the included studies; the studies were categorized based
on the percent of covered topics into either poor with
coverage of less than 50% of AADE7 self-care topics
(ie, 3 topics or less) or good with coverage of at least
50% of AADET self-care topics (ie, 4 topics or more)."’

Follow-Up Period
DSME programs had a wide range of follow-up periods;
for this review, DSME studies were categorized according
to follow-up period as short (3 months or less), intermedi-
ate (>3— 6 months) and long (>6 months).? Some studies
had more than 1 follow-up assessment; however, in this
review, the effect of the DSME program will be based on
the assessments of the last follow-up period.

Retention rate was categorized based on Cochrane
Collaboration criteria into good (retention rate >80%)
and poor (retention rate <80%).'¢

Effect of DSME on the Clinical Outcomes

The included studies expressed the changes in clinical
outcomes (those that can be measured clinically such as
glycosylated hemoglobin (HbAlc), blood glucose level,
lipid profile, blood pressure (BP), and body weight) by
different ways, including the change between pre- and
post-intervention in each study arm, compare post-inter-
vention values between an intervention group (IG) and
control group (CG) (after taking into account non-signifi-
cantly different baseline level), or compare the mean dif-
ference between 1G and CG. In this review, we evaluated
the changes in the clinical outcomes by 2 methods. First,
we calculated the percentage of DSME studies that pro-
duce a significant improvement in the clinical outcome by
including only studies that directly compare follow-up
results between IG and CG. Second, we examined the
absolute effect (absolute improvement) in clinical out-
comes for all the included studies; the absolute change
was calculated by measuring the difference in the change

(post-study value — baseline value) between the IG and
CG.2! Furthermore, we examined the influence of different
factors such as the enrolled sample, characteristics of the
DSME, and the follow-up period on the absolute effect of
DSME on glycemic control.

Effect of DSME on the Patient-Reported

Outcomes

The included studies expressed the changes in the patient-
reported outcomes (directly reported by the patient who experi-
enced it such as quality of life (QOL), medication adherence,
health beliefs, self-efficacy, self-management behavior, knowl-
edge and attitude towards diabetes) by different ways, includ-
ing the difference between pre and post-intervention in each
study arm, comparison of post-intervention (absolute value or
proportion of participants achieving the outcome) values
between IG and CG, or comparison of the mean difference
between IG and CG. Additionally, patient-reported outcomes
are usually assessed by a wide variety of questionnaires; there-
fore, we evaluated the changes in patient-reported outcomes by
just calculating the percentage of DSME programs that pro-
duce a significant improvement in a patient-reported outcome.

Results

Twelve studies?>?

were found to be eligible and thus
included in this review. The included studies were con-
ducted in five ME countries, 7 in Iraln,24’26’27’29*32 2 in
Turkey,22’33 1 in UAE,” 1 in Jordan® and 1 in Qatar.”®
Heterogeneity was found among the included studies in
terms of DSME program characteristics, the enrolled
patients, duration of follow-up, assessment methods, and
obtained outcomes (Table 1). Because of this heterogene-

ity, it was not possible to conduct a meta-analysis.

Characteristics of the DSME Program

The frequency of educational sessions varied among the
included studies and ranged from 1 to 8 sessions. Seven
studies (58.83%) provided the enrolled patients with
DSME through a few educational sessions,?2%-2%33
while DSME through many educational sessions was
found in 5 (41.17%) studies.”’*°>? Meanwhile, the dura-
tion of each educational session was mentioned only in 7
(58.83%) studies,”*?*?°3 in which the average of one
educational session was 66.4 +39.97 with a range of
30-150 mins. Accordingly, the total contact time of the
DSME was short in four (33.33%) studies, %>’ inter-

mediate in two (16.67%) studies,’'*? and long in 1
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(8.33%) study.>® The covered topics by the DSME was
good in 8 (66.67%) studies,”>**2>273%32 poor in 3 (25%)
studies®****° and not declared in 1 (8.33%) study.’ The
main provider of DMSE was a pharmacist in 4 (33.33%)
studies,” 2> a nurse in 3 (25%) studies,”*?*** a trained
DM educator in 1 (8.33%) study,”® and a team in 3 (25%)
studies,”’%*! while the DSME provider was not declared
in 1 (8.33%) study®? (Table 1).

DSME was delivered by a face-to-face method in all the
included studies. DSME was delivered to groups of 5-20
T2DM patients in 6 (50%) studies,”*>%3%"-3 to each patient
individually in 5 (41.67%) studies™ >’ and in the last
(8.33%) study® the education was initially group-based
then individualized. This face-to-face DSME was supported
in 10 (83.33%) studies.** *°** DSME was supported by
phone contact in 2 (16.67%) studies,>*** by written material
in 5 (41.67%) studies”**2"**3* and by a combined support
method in 3 (25%) studies®>**2° (Table 1).

Finally, DSME was theory-based only in 7 (58.33%)
studies.>>27-*%-3033 DSME-based theory was motivational
interviewing in 2 (16.67%) studies,”~° empowerment in 2
(16.67%) studies,”®>! health belief model in one (8.33%)
study,”’ self-efficacy in one (8.33%) study®> and Orem’s
self-care deficit nursing in one (8.33%) study” (Table 1).

Follow-Up Period of the DSME Program

The follow-up period after a DSME program ranged from 8
weeks to 21 months with an average of 6.83+£5.57 months.
The follow-up period was short (<3months) in 5 (41.67%)
studies;?***?62731intermediate (>3 < 6months) in 4

(33.33%) studies;*>*°>%** and long (>6months) in 3 (25%)
studies. >80

The Enrolled T2DM Patients

Five (41.67%) studies***>27-*%30 assessed the benefits of
DSME on T2DM patients with uncontrolled hyperglyce-
mia, and 4 of these studies®**>?’*° already enrolled
patients with HbAlc >6.5% while the last one enrolled
only newly diagnosed T2DM patients.*® On the other
hand, 7 (58.33%) studies enrolled patients without regard
to their glycemic control; meanwhile, 2 (16.67%) of these

32,33

7 studies enrolled patients without DM complications

or disabilities, and other 2 (16.67%) studies were designed
for patients on oral antidiabetic agents.*>*’

A total of 1971 [986 in the IGvs.985 in the CG] with a
range of 50430 (25-215 in both IG and CG) and an average of

164.25+108.39 T2DM npatients (83+£54.03 in IG vs.82.92+

54.09 in CG) were enrolled in the included studies; however,
the number of enrolled patients was based on sample size
calculation in only 9 studies.”>27?*3'3% A total of 1711 (817
in IG vs.894 in CG) with a range of 50-290 (IG: 25-138; CG:
25-181) and an average of 142.58+84.43 (68.08+37.53 in IG
vs.74.5448.69 in CG) T2DM patients had completed the clin-
ical trials. This leads to a retention rate of about 89.72%
(87.98% in IG vs.91.43% in CG), in which 10 (83.3%) of the
included studies had a good retention rate (Table 1).

Risk of Bias

Seven (58.33%) of the included studies had poor quality in
which most of these studies had a high risk of bias because
of the non-blinding of participants and personnel. Details
are given in Table 2.

Effect of DSME Programs on the Clinical

Outcomes

All of the included studies assessed the effect of DSME on
at least one clinical outcome. They assessed a wide variety
of clinical outcomes with an average of 4.67+3.7 and
a range of 1-10 clinical outcomes. Four (33.33%)

studies27,30,32,33

assessed a single clinical outcome, three
(25%) studies®***? assessed 2—5 clinical outcomes, while
5 (41.67%) studies®>**2>%%3! assessed more than 5 clin-

ical outcomes (Table 1).

The Effect of DSME on HbAIlc

Twelve  (100%) studies assessed the effect of
DSME on HbAlc? ™ Eight (66.67%) of these
studies??242627-293032.33 orformed a statistical comparison

between pre- and post-study HbA I¢ value in each study arm,
in which a statistically significant improvement was evident in
the IG of all (100%) of these 8 studies, while it was evident in
CG in 1 (12.5%) study only.*® On the other hand, 10 studies
(83.33%)*2323262833 qsessed the effect of DSME on
HbAlc by doing a statistical comparison between IG and
CG, in which 8 (80%) of these studies?*>>>262%3032 showed
a statistically significant improvement in HbAlc in IG com-
pared to CG. The mean change of HbAlc after the DSME
program in IG was —1.15%=+0.55 with a range of (—0.33 to
—2%), while the mean change in the CG was —0.08%+0.18
with a range of (+0.1 to —0.52%) (Table 3). The absolute effect
of DSME on HbA 1¢ was —1.05%0.58 with a range of (—0.18
to —1.9%); this effect will be higher if we exclude data from
studies with non-significant results (Table 4).
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Table 2 Assessment of Bias Risk in the Included Studies

Study Random Allocation Blinding Of Blinding Of | Incomplete | Selective | Other Bias Study
Reference | Sequence Concealment | Participants | Outcome Outcome Reporting Quality
Number Generation And Assessment | Data
Personnel

22 Unclear Unclear low low low Low Low Fair
23 low Low high low low Low Low Fair
24 Unclear Unclear high unclear Low Low High (not Poor

compare the

statistical

difference in the

effect between

IG and CG)
25 Low Unclear High Unclear Low Low Low Poor
26 Unclear Unclear High Unclear Low Low Low Poor
27 High Unclear High Low Low Low Low Poor
28 Low Unclear Unclear Unclear High Low High (significant Poor

difference in the

baseline level of

lipid profile and

BMI between IG

and CG).
29 Low Low High Low Low Low Low Fair
30 High Low Low Unclear Low Low Low Poor
31 Low Low Unclear Low Low Low Low Fair
32 Low Low High Unclear Low Low Low Poor
33 Low High Low Low Low Low Low Fair

Effect of DSME on Fasting Blood Glucose
Seven (58.33%) studies™ 2**®3! assessed the effect of
DSME on FBG. Only 2 (28.57%) studies®**® performed a
statistical comparison between pre- and post-study FBG
values in each study arm. A statistically significant improve-
ment was evident in the IG of all (100%) of these studies,
while it was evident only in 1 (50%) study® in the CG. On
the other hand, 6 studies (85.71%)*>*32322831 a5sessed the
effect of DSME on FBG by doing a statistical comparison
between IG and CG, where all (100%) of these studies
showed a statistically significant improvement in IG com-
pared to CG. Collectively, the mean change (improvement)
in the FBG after DSME within IG was —38.49 £10.35mg/dL
with a range of (—24.66 to —54.9mg/dL) which was higher
than that in the CG —10.64+16.44 mg/dL with a range of
(+16.2 to —31.lmg/dL) (Table 5). The absolute effect
of DSME on FBG is —26.99+16.73 mg/dL with a range of
(=10.1 to —57.6mg/dl) (Table 4).

Effect of DSME on Non-Fasting Blood

Glucose

The effect of DSME on non-FBG (NFBG) was assessed in
3 (25%) studies;**?**! one study assessed random blood
glucose (RBG)®' and 2 studies®**® assessed postprandial
blood glucose (PPBG). All the 3 studies (100%) assessed
the effect of DSME on NFBG by doing a statistical com-
parison between IG and CG; they reported a statistically
significant improvement in IG compared to CG. On the
other hand, only one (33.33%) study”® did a statistical
comparison between pre- and post-study NFBG values in
each study arm, and a statistically significant improvement
was evident only the IG. The mean improvement of NFBG
after DSME in IG was —74.3 + 11.74 mg/dL with a range
of (—66 to —82.6mg/dL), while the mean improvement in
the CG was —23.85+£9.69mg/dL with a range of (—17 to
—24.7mg/dL) (Table 5). The absolute effect of DSME on
NFBG was —44.44+10.52mg/dL (Table 4).
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Table 3 The Effect of DSME on Glycosylated Hemoglobin
Parameter/Study Baseline Post-Intervention Change Absolute
Reference Number G cG IG cG IG cG Effect
22 9.5+1.7 9.7x1.6 7.5%1.3% 9.6x1.6+ ok -0.1 -1.9
23 8.5£1.06 8.4x1.06 6.9x1.05% | 83%1.05° —1.6%* -0.1 -1.5
24 9.3x1.7 8.9%1.1 7.5£1.6% 9412+ -1.8° +0.1% -1.9
25 8.517.22 8.417.75 - - —0.8%* 0.1 -0.9
26 9.7+1.4 9.7+1.5 8.3x£|.3* 9.6% 1.4 e -0.1 -1.3
27 9.71£1.81 | 9.04£1.54 | 83 £1.17% | 9.06x1.52%* -1.41% +0.02°* -1.43
28 8.67x1.5 86129 7.87+1.38% | 8.42%1.99° —0.8%* -0.19 -0.61
29 7.63£1.6 7.52£1.9 6.6x1.5% 7£1.7% —1.03%# -0.52 -0.51
30 9.242.5 8.8+2.2 8.1x1.6* 8.9+2.2+ —1. +0. -12
31 775+ 129 | 861 1.55 | - - —# - —0.86+0.28%*
32 8.4%1.06 846+1.08 | 807£1.16% | 8.49+1.03+ —0.33% +0.03 -0.36
33 7.85£1.73 | 7.68£1.64 | 7.47x151% | 7.48x1.42%* —0.38%+ -0.2 -0.18
Mean%SD -1.15£0.55" —0.08x0.18" -1.050.58

Notes: *Significant difference between pre- and post-intervention in the same group. L Non-significant difference between pre- and post-intervention in the same group.
*#Significantly different effect between IG and CG. ***Non-significantly different effect between IG and CG. *No statistical comparison or no data about significance. "Mean
for |1 studies only (studies with data about the change in HbAlc value).

Table 4 The Absolute Effect of DSME Program on Different Clinical Parameters

Lab data No. Of Absolute Effect For All Number Of Number Of Studies | Absolute Effect For Studies
Included | Included Studies (range) Studies That With A Statistically [ That Show A Statistically
Studies did A Significant Significant Difference
Statistical Difference Between | Between IG And CG (range)
Comparison IG And CG
Between IG (Percent)
And CG
HbAIc 12 —1.05+0.58 (—0.18 to —1.9) 10 8 (80%) —1.08+0.50 (—0.36 to —1.9)
FBG 7 —26.99+16.73 (—10.1 to —57.6) 6 (100%) —27.11+18.33 (-10.1 to —57.6)
Non- FBG | 3 —44.44+10.52 (—32.41 to —51.9) 2 2 (100%) —42.16+13.78 (3241 to —51.9)
T-Chol 5 —23.31+8.83 (—13.3 to —32.48) 5 4 (80%) —25.37+8.71 (—13.3 to —32.48)
LDL-C 5 —17.74£14.67 (+3.5 to —34.21) 5 2 (40%) —23.98%1.10 (—23.2 to —24.75)
HDL-C 5 2.78+4.94 (—5.8 to +6.92) 5 3 (60%) 5.27£1.44 (+4.26 to 6.92)
TG 5 —38.16+19.24 (—11.65 to —62) 5 4 (80%) —44.79+14.17 (27 to —62)
SBP 4 —2.05+4.24 (3 to —6.9) 4 I (25%) —6.9
DBP 4 —4.5%5.4 (+1.8 to -9.1) 4 2 (50%) —9+0.14 (8.9 to —9.1)
BMI 4 —0.62+0.22 (—0.4 to —0.9) 3 2 (66.67%) —0.45+0.07 (—0.4 to —0.5)

Abbreviations: HbAlc, glycosylated hemoglobin; FBG, fasting blood glucose; NFBG, non-fasting blood glucose; T-Chol, total cholesterol; LDL-C, low-density lipoprotein
cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglycerides; SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; ACR, albumin

to creatinine ratio; IGm, intervention group; CG, control group.

The Effect of DSME on the Lipid Profile

The effect of DSME on the lipid profile [total choles-
terol (T-Chol), low-density lipoprotein cholesterol
(LDL-C), high-density lipoprotein cholesterol (HDL-

C), and triglyceride (TG)] was assessed in 5
(41.67%) studies.?>?*-2>2%31 All of these 5 (100%)
studies assessed the effect of DSME on lipid profile
by statistical comparison between IG and CG. Four

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13

submit your manuscript

127

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Mikhael et al

[E21SIIEIS ON|; "DD PUE | U9IMIDG 1933 JUDIaYIP APUEDYIUBIS,, ‘dN0JS Swies 2y Ul UORUBAIIUIISOd pue -3ud UBIMIDG 3UBIIYIP IUBIIUSISUON,,,; dNOJS Swes ay3 ul

‘uostredwod

uonuaAJRu-Isod pue -aud usamiaq dduaeyIp JuBdYIUSIS, :SOJON

oI 69°6F% | VLIIF €LIIF | ¥VIIF SE0IF
vryy— | 98°€T- €vL— 66'9T— | ¥9°01- 6v'8¢— asFuesy
8615 €9°CS w88 LF
1¥Te- - o - - | FUE | FL6LT 6L1T- - o - —| €Ity F L¥'L6] | L91€ F 89°'SLI 1€
- - - - - - - 8TLI- 8€L— | w99%T— | (80VIFTLTII | ¢98°6VF919%I 9°SLFI0LI ¥'65FT80LI 8¢
001¥ «€LF | 1'06F | +'98F
6v— L1- 99— 99T (444 €41 88T Sl- €0 #+8E— +8VF68| o 34| 6'€9FCIT 6'15F8I 9T
- - - - - - - 9'L5— Col+ [ sk 1Y - - 90°TLEFIO0IT v1'S61F5TT ST
- - - - - - - €9 SV $8°0€— #8¥IF6'991 +05F8'S¥ | 9'09F+°0LI SLSFIILI 144
- - - - - - - 98°0F— | YOVI— | xx6PS— | $EO'IVFPI 0Ll | 41V 9TFHOOVI €0'TYrF89¥8I YSTSFHO V61 €T
LT9F | (€0bF ILF | 8L9%
6'19— [ L0&— | =978 | ¥'9ET 181 | 199¢ 9'€9¢ 1'01- '€= | =T lb— $6'T9F1°891 $8 IPFILEN 9'LL F T66l L'18 F €8LI [44
JaquinN
CRITEFETEN]
o) 21 e b Ple) ]| 20 21 Ple) 21 Ple) ]| Apms
39943 uoUIAIIU| 3993
njosqy asueyd -3sod suieseg | 9Injosqy a8ueyd UOIJUIAIIU|-ISOd auijeseg
(994 10 D9dd) D94-UoN og4 J9j3weaed

[9AS7 9soon| poojg SunsejuoN pue 3unseq uo LS 4O 39943 Yl S d|qeL

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13

submit your manuscript

128

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Mikhael et al

(80%) of these studies®******! showed a statistically
significant improvement in T-Choland TG of patients
in IG compared to CG after DSME program; mean-
while, only 3 (60%)**?%3! and 2 (40%)**** of these
studies showed a statistically significant improvement
in HDL-C and LDL-C, respectively.

The mean improvement in lipid profile after DSME
was higher in patients in IG compared to CG [T-Chol:
—24.58+7.5mg/dL (—13.6 to —30.55) vs. —1.68+7.15mg/dL
(+3.8 to —12.11)], [LDL-C: —16.93+6.99mg/dL (=7 to
—23.2) vs. —3.3£7.11mg/dL (+5.03 to —10.5)], [HDL-C:

2.82+6.0 mg/dL (—5.8 to +8.12) vs.1.07+1.63 mg/dL (0 to
+3.49)], and [TG: —24.77+17.28 mg/dL (3.4 to —44.29)
vs. +12.47+14.56 mg/dL (24.5 to —8.7)] (Table 6). The
absolute effect of DSME on T-Chol was —26.65+12.06
mg/dL, LDL-C was —17.74+14.67Tmg/dL, HDL-C was
2.78+4.94 mg/dL and TG was —38.16+19.24 mg/dL
(Table 4).

The Effect of DSME on Blood Pressure
Four (33.33%) studies™*>~%*° assessed the effect of
DSME on blood pressure (BP). All of these (100%)

Table 6 The Effect of DSME Program on Lipid Profile

Parameter/Study Reference 22 23 25 28 31 MeaniSD
Number
T-Chol | Baseline IG 180.6£38.7 | 203.4%40.02 181.75£172.62 | 207.7+¢37.51' | -
CG | 190452 203.79+41.05 | 181.75+149.87 | 186.8+39.01' | -
Post-intervention | IG 167£31.9% 172.85+29.38% | — 180.59+37.9% | 159.38+56.43%
CG | 189.7243.1% | 205.72+40.53% | — 174.79£35.58% | 184.13£59.61%
Change IG —13.6%* —30.55%* —27.07%* =27.1 | - —24.58+7.5%
CG | -03 1.93 3.87 -12.01 - —1.63%7.13%
Absolute effect -133 -32.48 -30.94 ~15.1 —41.42+11.87% | —26.65£12.06
LDL-C | Baseline IG I14.6241.8 | 137.28+37.97 | 81.21£172.62 | 134.96+24.36' | —
CG | 97.9%293 13457+33.86 | 85.07£183.17 | 121.42£2.32" | -
Post-intervention | IG 107.6£36.6° | 117.56£24.32% | — 117.17424.36% | 14232 £ 47.71%
CG | 87.4%247° 139.6£34.45% | — 113.69+23.2% | 166.53% 52.84°
Change IG -7 —19.72%* —23.2%% —17.79%% - -16.93£6.99 &
CG | —l10.5% 5.03 0.00 -7.73 - —-3.3#7.11%
Absolute effect +35 —24.75 -232 -10.06 —34.21+9.94% | —17.74£14.67
HDL-C | Baseline IG 44.1£12.8 46.4+9.24 50.27+123.3 52.2%10.82 -
CG | 45119 46.02£1129 | 50.27+58.28 50.65+1044 | -
Post-intervention | IG 48.4+104% | 51.04x11.15% | - 60.32+10.83% | 49.9 £ 9.35%
CG | 45.4£13.1% | 46.4£11.15° - 54.14£11.12% | 4298+ 9.76°
Change IG 4306 4,647 —5 g 8.12%* - 2.82+6.0%
CG |04 0.38 0.00 3.49 - 1.07£1.63%
Absolute effect 39 4.26 -5.8 4.63 6.92+1.88%* 2.78+4.94
TG Baseline IG 149+69.8 141.72465.81 | 168.29+508.34 | 156.78+28.34" | —
CG | 14742499 | 137.29£56.41 | 177.15£476.75 | 140.71%29.23' | —
Post-intervention | IG 145.6 £40.5% | 110.72£37.13% | — 136.4+28.34% | 166.5£52.01*
CG | 171.9x47.6 154.12437.13% | - 131.98426.57° | 207.92+66.99°
Change IG =34k =3k —44.29%% -20.38% - —24.77+17.28%
CG | +245 16.83 17.71 -8.73 - 12.58%14.61%
Absolute effect -27.9 —47.83 —62 ~11.65 —41.42+11.87% | —38.16£19.24

Notes: **Significantly different effect between IG and CG. ***Nonsignificantly different effect between IG and CG. *No statistical comparison or no data about significance. *
A significant difference between IG and CG at baseline level. #The mean for 4 values only.
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studies assessed the effect of DSME on BP by a statistical
comparison between IG and CG; where 1 (25%)*° and 2
(50%)**2° of these studies showed a statistically signifi-
cant improvement in systolic BP (SBP) and diastolic BP
(DBP), respectively, for patients in IG compared to those
in CG. The mean change in SBP and DBP of the IG was
—2.6£2.96 mmHg (+0.8 to —5.8) and —4.55+4.26 mmHg
(+0.5 to —8.9), respectively; meanwhile, the mean change
in the CG for SBP and DBP was —0.55+1.35mmHg (+1.1
to —2.2), and —0.05+1.39 mmHg (+1.8 to —1.3), respec-
tively (Table 7). The absolute effect of DSME on SBP was
—2.05+4.24 mmHg and on DBP was —4.5+5.4 mmHg
(Table 4).

The Effect of DSME on Body Mass Index
Four (33.33%) studies®>**~%*’ assessed the effect of
DSME on body mass index (BMI); three (75%) of these
studies®>***° assessed the effect of DSME on BMI by
doing a statistical comparison between IG and CG, in

which 2 (66.67%) studies®®*’ showed a statistically sig-
nificant improvement in BMI for patients in the IG com-
pared to those in CG. On the other hand, only one study*’
performed a direct comparison between pre- and post-BMI
values in each study arm, in which only patients in the IG
showed a significant improvement post-DSME. The mean
improvement of BMI in the IG was —0.44+0.19kg/m>
(0.2 to —0.65), while the mean change in the CG for
BMI was +0.18+0.2kg/m*> (0 to +0.4) (Table 7). The
absolute effect of DSME on BMI was —0.62:0.22kg/m>
(Table 4).

The Effect of DSME on Other Clinical

Parameters

The effect of DSME on albumin/creatinine ratio was
assessed in one study,”® which showed a statistically sig-
nificant difference between IG and CG. The change in IG
was —2.45 and —0.24 in CG leading to an absolute effect of
—2.21. Meanwhile, the effect of DSME on the CHD risk

Table 7 Effect of DSME Program on Blood Pressure and Body Mass Index

Parameter/Study Reference Number | 23 25 28 29 Mean *SD
SBP Baseline IG 13141751 132+44.64 137.3+12.86 132+17.6
CG 132.6219.11 13424091 136.0£12.72 136.4%19.7
Post-intervention | IG 127.2£14.94° - 136.1£12.53% 132.8£17.6+
CG 132.111.27% - 135.4%12.3% 134.2%18.7+
Change IG —4.%% —5.8%* —| 2w +0.8% -2.6£2.96
CG -0.5 +1.1 -0.6 22 —0.55%1.35
Absolute effect -3.7 —6.9 -0.6 +3.0 —2.05+4.24
DBP Baseline IG 85.28.76 85+46.77 85.2+13.34 81.7£9.9
CG 83.9+10.08 85+17.22 82.1+13.48 83.3%11.6
Post-intervention | IG 76.317.34° - 82.5+12.96* 82.249.7+
CG 84.1£8.91°% - 81.2£13.5% 82x1 1.8+
Change IG —8.9%* —7. %% . 7% +0.5% —4.55+4.26
CG +0.2 +1.8 -0.9 -13 —0.05%1.39
Absolute effect -9.1 -89 -1.8 +1.8 —45+54
BMI Baseline IG 28.34+4.19 32.4439.11 34.8+5.4" 29.3+4.8
CG 27.98+4.7 32.8%1.51 32.7+3.05' 29.4+4
Post-intervention IG 27.69+3.8* - 34.4+5.27°% 29.1+4.8*
CG 27.99+4.4 - 32.743.33% 29.7+4.2+
Change IG —0.65 —0.5%+ —0.4%% —0.2%* —0.44%0.19
CG +0.01 +0.4 0 +0.3 +0.180.2
Absolute effect -0.66 -0.9 -0.4 -0.5 -0.62+0.22

Notes: *Significant difference between pre- and post-intervention in the same group. **Nonsignificant difference between pre- and post-intervention in the same group.
*Significantly different effect between IG and CG. ***Nonsignificantly different effect between IG and CG. *No statistical comparison or no data about significance. '

Significant difference between IG and CG at the baseline level.
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factor was assessed using Framingham and BNF risk score
in one study (24 only) which showed a statistically sig-
nificant reduction in patients with moderate risk in IG
compared to those in CG.

Factors Influencing the Effect of DSME on

Glycemic Control

Although all laboratory data of HbAlc, FBG, and NFBG
are important parameters to detect glycemic control, we
based the assessment of factors influencing the effect of
DSME on the glycemic control mainly on 2 parameters,
HbAlc and FBG, because of the heterogeneity and the
limited number of studies that assessed the effect of
DSME on NFBG in which 2 of these studies**° assessed
PPBG and one assessed RBG.>'

DSME can achieve a statistically significant effect on the
glycemic control of patients in the IG compared to CG
(Tables 4 and 6). The overall improvement effect on glyce-
mic control (FBG and HbAlc) is greatest in studies that
enrolled DM patients with uncontrolled hyperglycemia
[HbAlc: —1.1940.53% vs. —0.96+0.63%; FBG: —33.58
+10.3mg/dL vs. —24.35+£19.06mg/dL] than those enrolled
patients without regard to their glycemic control (Table 8).
Meanwhile, the improvement in HbA 1¢ was more prominent
in studies performed with small sample size than those with
intermediate or large sample size [-1.19+0.78% vs. —0.96
+0.62% vs. —1.1+0.45%], but the improvement of FBG was
greatest with intermediate sample size studies and the least
with small sample size studies [—12.55+£3.46mg/dL vs.
—35.23+£19.5mg/dL vs. —29.07+16.67mg/dL].

According to the characteristics of the DSME program,
the greatest improvement in glycemic control was reported
in studies with few DSME sessions [HbAlc: —1.184+0.65%
vs. —0.884+0.45%; FBG: —27.86+18.16mg/dL vs. —21.79
+7.38mg/dL], in studies with good coverage of self-care
topics [HbAlc: —1.1840.47% vs. —1.01+0.78%; FBG:
—29.07+19.77mg/dL. vs. —21.79+£6.38mg/dL], in studies
that depend on a pharmacist for delivering DSME
[HbAlc: —1.240.62% vs —1+0.76% vs —1.16+£0.29%;
FBG: —41.59+15.66mg/dL  vs —14.13+3.67mg/dL vs
—21.7947.38mg/dl], in studies that deliver DSME in an
individual basis [HbAlc —1.34+0.62% vs —0.9340.48%
vs. —0.36%; FBG: —33.72420.28mg/dL vs —18.02
+3.46mg/dL], and in studies that adopt face to face DSME
supported by a written material and/or phone calls [HbAlc:
—1.16+0.55% vs —0.52+0.48%; FBG: —27.86+18.16mg/dL
vs. —21.79+7.38mg/dL]. On the other hand, DSME studies

with short contact time were more effective to lower HbAlc
[-0.97+0.78% vs —0.81£0.42%], but less effective to lower
FBG than those with long contact time [—-12.55+3.46mg/dL
vs —21.79+7.38mg/dL]. Additionally, theory-based studies
were more effective to improve FBG but less effective to
improve HbA lc compared to non-theory-based DSME stu-
dies [HbAlc: —0.79+0.44% vs —1.42+0.57%; FBG: —32.22
+22.09mg/dL vs —23.07+13.67mg/dL].

Based on the follow-up period as a variable, the effect
to improve HbAlc was greatest by studies with short
follow-up period, intermediate for studies with longer
follow-up period and the least with intermediate follow-
up period [—1.48+0.44% vs —0.49+0.31% vs —1.1+0.45%].
However, the improvement of FBG was highest with inter-
mediate follow-up period studies and the least by those
with short follow-up period [—18.3+7.17mg/dL vs
—57.6mg/dL vs —29.07£16.67mg/dL].

Effect of DSME on Patients’ Reported

Outcomes
Nine (75%) of the included studies>*> %3233 assessed
the effect of DSME on at least one patient-reported out-
come. The included studies assessed a wide variety of
patient-reported outcomes with an average of 2.67 +1.32
and a range of 1-5 outcomes (Table 1). Four (33.33%)
studies®?*?*3? assessed less than 3 outcomes and 5
(41.67%) studies®*72%3032 assessed at least 3 patient-
reported outcomes.

The effects of DSME on diabetes self-management
(DSM) behavior and activities were assessed in 7 (58.33%)
studies2527-30:32.33

summary of diabetes self-care activities (SDSCA),

utilizing various questionnaires such as the
25,29,30,32,33
knowledge attitude and practice (KAP) questionnaire, ** and
an author developed questionnaire.”” However, only 6 of these
studies directly compare the effect of DSME on DSM beha-
vior between patients in IG and CG in which five (83.33%) of
them?25:28-30.33
behavior among patients in IG compared to those in CG.
Meanwhile, 2 (33.33%) studies®®*? showed a significant
improvement in overall DSM behavior score while the other

showed a significant improvement of DSM

3 (50%) studies™**° showed only significant improvement
in some of the DSM behaviors (eg, diet, medication consump-
tion and self-monitoring of blood glucose). Only one study?’
assessed the effect of DSME on the DSM behavior by com-
paring pre—post-intervention values. In that study, only

patients in IG showed a significant improvement in DSME.
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The other commonly assessed patient-reported out-
comes include medication adherence which was assessed
in 4 (33.33%) studies,”>?** knowledge in 3 (25%)
studies, >3 self-efficacy in 3 (25%) studies,?’*%? atti-
tudes towards diabetes in 3 (25%) studies,”’***" health
beliefs in 2 (16.67%) studies,”’° quality of life in 1
(8.33%) study,” and outcome expectations in 1 (8.33%)
study.>® All of these reported outcomes were significantly
improved in IG after the DSME program. Anyhow, the
exact effect of DSME on the patient-reported outcomes is
difficult to be counted because of the small number of
studies that assessed these outcomes, in addition to the
heterogeneous nature of the assessment tools and methods
of presenting the results. Details are given in Table 9.

Discussion

The current systematic review showed that DSME can
significantly improve glycemic control in at least 80% of
the studies enrolled in T2DM patients who live in Middle
East countries. Many other international review studies
showed that HbAlc,***> FBG!” and NFBG*® were also
significantly improved by DSME in most of the included
studies.

This review showed that the absolute effect to improve
HbAlc was 1.05%, which was higher than that reported in
other systematic review studies (0.50-0.57%),**” while it
was lower than that reported by a review for DSME
studies among Chinese T2DM patients (1.19%).>® To con-
firm the current finding of high effectiveness of DSME
program to improve glycemic control inT2DM patients in
ME countries, we excluded all studies with poor quality
and high risk of bias and the obtained results were also
excellent, where 60% of the studies achieved a significant
glycemic improvement in IG compared to CG; moreover,
their absolute effect to reduce HbAlc is still high (0.99%).
This improvement is consistent with the statement of the
American Diabetes Association (ADA), which declared
that DSME can improve HbAlc for T2DM patients by
about 1%.%° So, it can be concluded that the effectiveness
of DSME programs in improving glycemic control may be
highly affected by the culture and characteristics of the
enrolled patients. On the other hand, this review found that
the absolute effect of DSME to improve NFBG is 44mg/
dL; although no other review study showed an exact
absolute effect of DSME on NFBG, this is somewhat a
reasonable result since NFBG level can be reduced more
than FBG level,*® which was reduced (as shown by the
current review) by about 27mg/dL. This improvement in

FBG is very close (—22.68mg/dL) to what has been shown
in another review study of the DSME programs conducted
in developed countries."”

Regarding the factors influencing the effect of DSME
on glycemic control, this review showed that the effect of
DSME to improve glycemic control is greater for studies
enrolling patients with uncontrolled hyperglycemia; this
finding was similar to many other reviews.*'**> On the
other hand, this review showed that small sample sized
studies achieved the greatest improvement in HbAlc com-
pared to large sample size studies. The current finding was

1* which found a greater

inconsistent with that of Gary et a
improvement in HbAlc by larger sized studies. However,
the current review agreed with Gary et al in that the least
improvement in FBG can be achieved by small sample
size studies. This controversy may result from the small
number of included studies in the current review. Anyhow,
whatever the difference is, it is obvious that DSME studies
without regard to their sample size can still achieve sig-
nificant improvement in glycemic control.*?

The characteristics of the DSME program can signifi-
cantly influence its effect on glycemic control. In this
regard, the greatest improvement of glycemic control was
achieved by studies with good coverage of DSM topics.
Similarly, Fan et al found that when the number of dia-
betes-related topics covered during DSME sessions was
increased, the effect on the knowledge and metabolic con-
trol outcomes will be increased.”

Regarding the DSME sessions, the greatest effect to
improve glycemic control was achieved by studies with
few DSME sessions and short contact time. This finding
was not in tune with many other reviews and meta-
analyses;**** however, Ricci-Cabello and colleagues
showed no statistically significant differences for the
total duration of the intervention, the number of sessions
included the duration of each session, the total number of
hours of intervention or its intensity (number of hours per
month).*> Meanwhile, a study conducted in 2017 to
explore T2DM patients’ preference for DSME showed
that patients prefer to be educated through fewer sessions
and short periods of time.*® This collectively indicates that
the content of the educational sessions and how they are
delivered to patients' need appear to be more important
than the number and duration of the educational
sessions.*’

For DSME providers, the greatest improvement in
glycemic control was achieved when the pharmacist is
the provider; this was consistent with a meta-analysis
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Table 9 The Effect of DSME on Different Patients’ Reported Outcomes

Outcome (Result)

Parameter Study Assessment Tool
(Patient- Reference
Reported Number
Outcome)
Diabetes self- 25 SDSCA
care behavior
29 SDSCA
30 SDSCA
32 SDSCA
33 SDSCA
27 The author developed new

questionnaire
28 Knowledge, attitude, and practice

(KAP) questionnaire

Diet, physical activity, SMBG but not foot care or smoking cessation
were significantly improved after the DSME program in |G as compared

to CG
Diet and SMBG but not physical activity, foot care or smoking cessation

were significantly improved after the DSME program in IG as compared

to CG
Diet, physical activity, foot care, and SMBG but not smoking cessation

were significantly improved after the DSME program in IG as compared

to CG
Overall self-care activities were significantly improved after the DSME

program in IG as compared to CG
Overall self-care activities were improved in |G but the difference is not

statistically significance by comparison between IG and CG
Overall self-care practices were significantly improved after the DSME

program in IG and not in CG
Overall self-care practices were significantly improved after the DSME

program in |G as compared to CG

Medication 23 Author developed questionnaire Overall medication adherence was significantly improved after the
adherence DSME program in |G as compared to CG
26 Previously developed questionnaire The proportion of patients with favorable medication adherence was
(Cheri Ann Hernandez) increased significantly after DSME in IG as compared to CG
25 Morisky medication adherence The proportion of patients who reported medication non-adherence
questionnaire (4 items) was decreased significantly after DSME in IG as compared to CG
29 Morisky medication adherence The proportion of patients who reported medication non-adherence
questionnaire (8 items) was decreased significantly after DSME in IG as compared to CG
Knowledge 23 Author-developed questionnaire The proportion of patients who had poor knowledge was decreased
only in IG
28 KAP questionnaire Overall knowledge score was significantly improved after DSME in IG
as compared to CG
30 A brief diabetes knowledge test Only patients using oral anti-diabetic showed a significantly greater
improvement in total knowledge score for patients in IG as compared
to those in CG
Self-efficacy 27 Author-developed questionnaire Self-efficacy was significantly improved after DSME in |G but not in CG
30 Diabetes empowerment scale Perceived self-efficacy was significantly improved after DSME in IG as
compared to CG
32 Diabetes management self-efficacy Self-efficacy was significantly improved after DSME in IG as compared
scale to CG
Attitude 27 Author-developed questionnaire The overall attitude score was only significantly improved in IG
towards 28 KAP Overall attitude score was significantly improved after DSME in IG as
diabetes compared to CG
30 Diabetes care profile Both positive and negative attitudes were significantly improved after

DSME in IG as compared to CG

Health belief 27 Author-developed questionnaire

30 Browns health beliefs instrument

All domains of health belief (perceived susceptibility, severity, benefits
and barriers) were significantly improved only in IG (not in CG) after

DSME
Overall health belief score was significantly improved after DSME in I1G

as compared to CG

Quality of life 23 Short-form-26

All domains of quality of life (pain, general and mental health, physical
and social functioning, emotion and vitality) significantly improved after
DSME in IG as compared to CG

(Continued)
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Table 9 (Continued).

Parameter Study Assessment Tool Outcome (Result)

(Patient- Reference

Reported Number

Outcome)

Outcome 32 Outcome expectancies questionnaire | An overall score was significantly improved after DSME in IG as
expectation compared to CG

Abbreviations: SDSCA, summary of diabetes self-care activities; IC, intervention group; CG, control group.

study which showed that the individual-based DSME can
achieve greater glycemic improvement than team-based
one.*” Furthermore, pharmacist-led DSME was better
than other DSME single providers such as dietitian,
nurse or diabetes educator, because of the role of the
pharmacist to solve medication-related errors and enhance
medication adherence.*®

This review also showed that the DSME studies deliv-
ered to T2DM patients on an individual basis were more
effective to improve glycemic control than group-based
DSME. However, the literature showed some controversy
about this subject where one review found a greater benefit
by the group-based DSME;* meanwhile, other reviews
found that individual-based DSME is the best.’”* The
greater effectiveness of the individual-based over group-
based DSME to T2DM patients who live in ME countries
may be somewhat reasonable since many limitations
accompanied the group-based DSME in developing coun-
tries such as being delivered in a familiar local language
and must be sensitive to the cultural issues of the
population.'”

Supported DSME programs were shown to be more
effective than non-supported DSME in improving glyce-
mic control. Pillay and colleagues found that supporting
the DSME program can result in a greater benefit, espe-
cially for programs with less than 10 hrs of contact time.”
Another study showed that supporting DSME with a
phone call or written material can increase patient satisfac-
tion and understanding which ultimately can result in
better glycemic control.**

One of the findings of the current review is that theory-
based DSME was less effective to improve glycemic con-
trol than non-theory-based studies. This was in contrast to
the already known that DSME should be theory-based to
become more effective.’’ However, there was no evidence
about which theory-based intervention is the most
effective.>” This means that choosing a non-suitable theory
for DSME can result in a paradoxical lower benefit.

Anyhow, the current review showed that the highest effect
in theory-based DSME was achieved by studies adopting
health-belief theory.

Regarding the effect of DSME on lipid profile, the present
study showed that most DSME studies (60-80%) can signifi-
cantly improve T-Chol, HDL-C, and TG of patients in IG
compared to those in CG. Similarly, 75% of the studies
included in a recent systematic review showed a significant
improvement in lipid profile.** On the other hand, this review
showed that the absolute effect of DSME on T-Chol, LDL-C,
HDL-C, and TG was —23.31mg/dL, —17.74mg/dL, +2.78mg/
dL, and —38.16mg/dL, respectively. Another review study
showed a slightly lower absolute effect of DSME on T-Chol,
LDL-C, HDL-C, and TG (-5.81mg/dL, —2.96mg/dL, 5.99mg/
dL, and —37.73mg/dL).>® This difference may be acceptable
since there is some evidence that the effect of DSME on lipid
profiles can vary in different regions of the world.>*

The current review showed that only a few studies (25%
and 50%) can significantly improve SBP and DBP, respec-
tively. Meanwhile, the effect of DSME to lower SBP was less
than that of DBP (-2 vs —4.5mmHg). Similarly, a meta-
analysis for DSME studies conducted in developed countries
between 1990 and 2006 found that the effect of DSME on
DBP is greater than that produced on SBP.*

The results of this review showed that DSME can
effectively reduce BMI (—0.62 kg/m?), this effect was
significant in 66.67% of the included studies. Meanwhile,
patients of only one study showed non-significant benefit
of DSME on BMI were found not educated about doing
physical activity. Other studies found a great link between
physical activity and weight loss.’>>® The current findings
are consistent with that of a recent systematic review
showing that nearly half of the included studies reported
a significant BMI improvement with an effect of up to
-0.7kg/m*>>’

Although most of the included studies in this review
had a short period of follow-up, some studies examined
the effect of DSME to reduce the risk of diabetes
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complications such as nephropathy and cardiac diseases
and reported a significant effect to reduce these risks.
Similar findings were obtained by other studies.’**

For DSM behaviors and activity, this review showed
that DSME can effectively and significantly improve most
DSM behaviors in 83.33% of the included studies; simi-
90% of theory-based DSME studies

improvement in overall or some DSM behaviors.>

larly, showed
Anyhow, the current review found that DSME programs
have limited benefits to improve some behaviors espe-
cially smoking cessation and foot care. A similar finding
was obtained by other reviews regarding the non-signifi-
cant effect of DSME to improve foot care®® and smoking
cessation.'*** This finding may be acceptable since smok-
ing is highly addictive practice and guidelines usually
recommend a combination of behavioral therapy with
medications to aid smoking cessation.®”

Although few studies assessed other patients’ reported
outcomes such as medication adherence, knowledge, self-
efficacy, attitude toward diabetes, health belief, quality of
life and outcome expectations, the results of the current
study showed a significant improvement in all of these
outcomes. Similarly, a systematic review related to phar-
macist-led DSME studies also showed a significant
improvement in medication adherence, quality of life,
and diabetes knowledge after DSME.** On the other
hand, other reviews showed a significant effect of theory-
based DSME to improve self-efficacy.””

There are many limitations to this review that should
be mentioned. Firstly, it includes a small number of studies
with the majority of them conducted in Iran. So, it may be
inaccurate to generalize the results of this review to
patients living in other Middle East countries. Secondly,
most of the included studies have poor quality and a high
risk of bias. However, these limitations are acceptable
since few studies were conducted in the ME region.
Therefore, performing other future reviews is highly
recommended to support the findings of the current study.

Conclusion

DSME programs are highly effective to improve glycemic
control, lipid profile and BMI, while modestly effective to
improve BP. Thus, they can reduce the risks of developing
diabetes complications. Patient diabetes knowledge, DSM
behaviors, adherence to medications, self-efficacy, and
quality of life also can be significantly improved by
DSME. DSME delivered by the pharmacist to each patient
individually through no more than 4 educational sessions

supported by written material and/or phone calls can result
in the greatest improvement in glycemic control.
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