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Results

Three reviews and 23 primary studies were identified,
18 of which were from low mortality developing coun-  DOI: 10.1177/0145721714558305
tries. Studies from high mortality countries were mostly
quasi-experimental, those from low mortality countries © 2014 The Author(s)
experimental. Interventions were generally effective on
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behavior change and patients’ glycemic control in the
short term (<9 months). While 57% of the studies men-
tioned cultural tailoring of interventions, only 17%
reported on training of providers, and 39% were designed
to be accessible for people with low literacy.

Conclusions

The limited studies available suggest that diabetes self-
management education programs in developing countries
are effective in the short term but must be tailored to
conform to the cultural aspects of the target population.

Introduction

Diabetes mellitus (DM) is one of the most common
chronic diseases worldwide."* While until recently it was
considered a disease of the affluent, it is increasingly
becoming a burden for developing countries. Approximately
80% of people with diabetes live in low- and middle-
income countries,’ and their number is estimated to increase
by 170% between 2000 and 2025.* This makes the antici-
pated impact of the condition greater and more damaging in
these countries than in more affluent parts of the world.”

Developing countries face a significant rise in health
care expenditure due to the increasing prevalence of dia-
betes. In many countries, diabetes consumes 5% to 20%
of the health care budget, and more than 50% of that cost
is due to complications.® Together with pharmacological
treatment, lifestyle changes such as increased levels of
physical activity, a healthier diet, and smoking cessation
have proven useful in altering the course of type 2 diabe-
tes (T2DM) and delaying the development of complica-
tions.” Consequently, the education of diabetes patients
to manage their illness and adopt lifestyle practices to
prevent complications is widely recommended, particu-
larly in populations where economic resources are lim-
ited.*'° As such, diabetes self-management education
(DSME) can be considered as a crucial way to address
the diabetes problem in developing countries.

Despite the growing body of literature demonstrating
positive effects of DSME,'""" its implementation in
developing countries is a challenging task. Developing
countries are often faced with low levels of education in
the adult population, resource-poor environments, and a
health system designed to address infectious diseases,
being less well prepared to tackle chronic conditions like

diabetes.* As the bulk of the literature documenting the
effectiveness of DSME concerns programs that were
developed, implemented, and evaluated in developed
countries,'"'*'® their direct importance to developing
countries with different sociocultural and economic con-
ditions is uncertain.

Cultural Sensitivity of DSME

The challenge of addressing the diabetes epidemic in
developing countries could be partially resolved by using
culturally appropriate and context-relevant interventions
to delay diabetes and prevent its complications.® Culture
refers to the behavior patterns, beliefs, arts, and all other
products of human work and thought as expressed in a
particular community.'” For diabetes education to be
effective in multicultural societies, both the educators and
the content of programs should be culturally sensitive."®
This can be achieved through cultural tailoring, which is
defined as “the process of creating culturally sensitive
interventions, often involving the adaptation of existing
materials and programs for racial/ethnic groups.”"’

There are 2 levels of cultural sensitivity: (1) Surface
structure involves matching the intervention materials and
messages to observable “superficial” (although important)
characteristics of a target population, such as familiar
people, places, language, music, food, and locations; (2)
deep structure requires an understanding of the cultural,
social, historical, and psychological forces that influence
the target population. Whereas surface culture only
increases the acceptance of programs, deep cultural factors
have more influence on the effectiveness of programs.'’

Literacy Sensitivity of DSME

Literacy is defined by the United Nations Educational,
Scientific and Cultural Organization (UNESCO) as the
ability to identify, understand, interpret, create, commu-
nicate, and compute using printed and written materials
associated with varying contexts.”” A challenge to DSME
in developing countries is that many patients with diabe-
tes have low levels of literacy.”"** Health literacy that is
linked to literacy entails people’s knowledge, motivation,
and competences to access, understand, appraise, and
apply health information in order to make decisions in
everyday life concerning health care, disease prevention,
and health promotion to maintain or improve quality of
life during the life course.”* People with low literacy
understand little (50%) of what is told to them during
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medical consultations and they may be embarrassed by
their situation and hide their low level of literacy from
people who could possibly help (health care providers,
family members, and friends).”'** As a result, they have
difficulties in managing their medication and lifestyle.
Screening for low literacy and tailoring DSME programs
to the level of the patients through working with commu-
nities to develop more accessible educational materials
and interventions can address this problem and enhance
program effectiveness.

DSME in Developing Countries

In light of the aforementioned, it appears that address-
ing the burden of diabetes in developing countries
requires DSME programs that are culturally and literacy
sensitive.”> To document the extent to which existing
DSME programs in developing countries meet these
demands, this systematic review considers the published
literature on DSME in developing countries, looking at
cultural sensitivity and adaptation for low literacy as
potential determinants of effectiveness.

To our knowledge, this is the first systematic literature
review of DSME programs in developing countries with
a focus on these sociocultural and literacy aspects. A
recent paper by Rawal et al’ reviewed the evidence for
the effectiveness of DSME in developing countries but
did not consider cultural sensitivity and low literacy.
Moreover, the review only included studies that consid-
ered blood glucose or glycated hemoglobin A1C (A1C)
as a primary outcome, thus limiting the review to 7 stud-
ies from 4 countries, all of which are classified as low
mortality countries. However, as the primary goal of
DSME is to enable patients to integrate self-management
into their daily lives and adopt a healthier lifestyle, the
core outcomes of DSME are essentially behavioral.
Hence, it makes sense to also include studies in the
review that evaluate DSME program effectiveness in
terms of behavioral outcomes and not only in terms of
A1C level changes. In addition, it is possible that DSME
programs are implemented differently in countries with a
high mortality, where the health system is often less well
equipped to address chronic conditions.

Therefore, this systematic review aimed to answer the
following review questions: (1) What is the current status
of DSME for T2DM in developing countries? and (2) To
what extent are cultural specificity, low literacy, and low
health literacy addressed in DSME programs in develop-
ing countries?
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Methods

The process of conducting and reporting this review
was underpinned by the PRISMA Statement for
Systematic Reviews and Meta-Analyses.*

Information Sources and Search
Terms

To find existing systematic reviews on DSME pro-
grams in developing countries, the Cochrane Library was
first consulted, but no reviews were found focusing spe-
cifically on developing countries. Consequently, PubMed,
MEDLINE, PsyclInfo, PsycArticles, and Google Scholar
were searched using combinations of the following
search terms: review, diabetes, self-management educa-
tion, patient education, programmes/programs, develop-
ing countries, Afiica, Latin America, and “by country”
(only in PubMed). Reference lists from the identified
articles were hand searched for additional relevant
articles.

Eligibility Criteria

The search was restricted to peer-reviewed articles
published in English and with full text available. The ini-
tial search was from 1980 but because of time and
resource constraints it was limited to the period 2009
until 2013 (November 13). To define developing country
status, the World Bank list for developing countries was
used. The WHO burden of disease criteria was applied to
distinguish between high and low mortality countries.*”**
Studies with a full description of the DSME intervention,
from a developing country, and focusing on T2DM or
prediabetes were considered for inclusion. Studies on
T1DM, mixed TIDM and T2DM, without a clear indica-
tion of the type of DM, gestational DM, and whose sub-
jects were not diabetes patients were excluded. As no
primary studies on prediabetes were found during the
search, this review focuses on T2DM only. All the arti-
cles were selected for inclusion by the first author (LD),
and a subsample of the studies was analyzed for inclusion
and exclusion by a second assessor (MH). Assessor
agreement was 100%.

Study Selection

Using the aforementioned procedure, 2289 articles
were identified (2171 from electronic databases and 118
from hand search). After applying the inclusion and
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Figure 1. Flowchart of the selection process.

exclusion criteria, 28 publications remained, 25 of which
were primary articles (representing 23 studies) and 3
were reviews (Figure 1).

Study Quality

Using a validated checklist for measuring study qual-
ity” (question 1-10), 22 articles were rated as having
good quality, 1 article as fair quality, and no articles as
poor quality. Good quality was said to have a score of 8
and above. All articles gave sufficient information about:
study aims, outcomes measures, patient selection,
description of intervention, results, and statistical details.
The main limitations observed in study quality were lack
of reporting of adverse events and no report on character-
istics of patients lost to follow-up.

Data Extraction

An analysis of the existing reviews was performed
separately. For the analysis of the DSME programs pre-
sented in the primary articles, the authors used a descrip-
tion tool developed and validated by an international
consortium.”® This tool was developed via a multiple
Delphi process for the Global Diabetes Survey (GDS),
which is a global initiative to collect data on diabetes care
quality on a yearly basis.’' It consists of an online wiki-
like survey with questions describing existing educational

¥

High mortality developing countries

6 articles representing 5
studies

programs for diabetes and prediabetes prevention. The
items used for the purpose of this review include program
content, intervention, strategy, duration, program provid-
ers, training of the providers, and accessibility of the pro-
gram to patients with low literacy. Although the primary
interest for this systematic review was on health literacy,
the primary studies found do not give information on
health literacy but literacy levels. Due to the fact that there
was only 1 paper on health literacy, the overall literacy
levels of the patients will be discussed in this paper. In
addition, program effectiveness on outcomes and tailoring
of the program to the culture (surface and deep cultural
aspects) were assessed. An intervention was said to be
culturally sensitive (surface structure) if it was delivered
in the local language; if local foods, symbols, objects were
used; and if local guidelines or country guidelines were
incorporated in the design of the intervention. Deep struc-
ture was assessed as needs assessment; an understanding
of cultural history, values, and norms; and incorporating
this knowledge in the design of the program.'’ Data were
summarized in tables and missing data according to the
description tool were reported as “not reported” (NR).

Data extraction from the selected articles was done by
the first author. A subsample of the articles was also
evaluated by a second assessor, yielding an assessor
agreement of 95%. The assessors then discussed the dif-
ferences and consensus was reached (100%).
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Results
Existing Reviews

Three reviews evaluated the published literature on
DSME programs in low mortality developing countries.
The first review included 7 articles on DSME programs
from 4 countries. Of these 7 studies, 4 were concerned
with prevention of complications in T2DM, and 3 were
focused on prevention of the development of T2DM.
While considering lifestyle and other nonpharmacologi-
cal interventions to prevent T2DM and its complications,
this review only included studies with blood glucose
measure or A1C as a primary outcome.” The main con-
clusion was that the reasonably consistent and positive
results are significantly limited by the small number of
studies. The second was a systematic review of 18 reports
on DSME in Iran, published between 2002 and 2008.*
Of these 18 studies, 11 were studies on T2DM, 4 were
T1DM, 1 was mixed T1DM and T2DM, and in 2 studies,
the type of DM was not mentioned. Whereas the inter-
ventionsseemedtohaveapositiveeffectonknowledge,self-
monitoring of blood glucose, and glycemic control, the
review concluded that the findings were insufficient and
too conflicting to draw firm conclusions. The third review
gave a summary of the literature on DSME in mainland
China, involving 34 studies published between 1989 and
2008.% Of these 34 studies, 18 were on T2DM, 6 were on
mixed TIDM and T2DM, 1 was on gestational DM, and
in 9 studies, the type of diabetes was not mentioned. Only
interventions with a duration of at least 3 months and
involving A1C and/or behavior change as outcome mea-
sures were included. This led to the conclusion that
DSME programs in China have positive effects on the
patient’s knowledge and glycemic control but that the
effects on behavior change and on cardiovascular risks
were variable. Long-term effects of the programs on
quality of life and on medical complications were not
assessed.

Study Characteristics of Identified
Studies

Of the 23 original studies that were identified in the 25
publications, 18 (78%) were from low mortality develop-
ing countries (Iran,”?**' Argentina,*** Turkey,**
South Korea,*® China,*’* Malaysia,49 and a combination
of 27 selected developing countries®™"); 5 were from 2
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high mortality developing countries (South Africa™>*

and India>>") (Tables 1 and 2). Most studies from low
mortality developing countries were experimental, and
except for 1, those from high mortality developing coun-
tries were quasi experimental (Tables 1 and 2). A third of
the studies (35%), only 1 being from high mortality
developing countries, referred to theories of behavior
change as a theoretical basis for the interventions. Sample
sizes ranged from 62 to 11 384 participants.

The professional background of the educators who
provided the interventions varied across studies (reported
in only 18 studies) with nurses in 8 of 18 as the most
common providers, followed by physicians/doctors 7 of
18, dietitians/nutritionists 5 of 18, and community sup-
port workers or health promoters 2 of 18. Only 4 of 18
studies reported using trained diabetes educators. The
content of the educational interventions was comprehen-
sive in most interventions, covering almost all the topics
of diabetes education including basic knowledge of dia-
betes, diet, exercise, self-monitoring blood glucose,
medication taking, reducing risks, problem solving, and
living with diabetes.

Intervention Characteristics

In low mortality developing countries, the reported
interventions were mostly delivered in groups (12 of 18
studies). Three studies used a telephone follow-up. Four
interventions used face-to-face individual sessions, and 1
of these included a telephone follow-up while 2 interven-
tions used both group and individual delivery strategy
(Table 3). Sixteen of the studies in low mortality coun-
tries were 12 months or less in duration, and only 2 stud-
ies had a duration of 42 months and 6 years (Table 1).
Eight studies provided written literature to the interven-
tion group to supplement the educational sessions. Forms
of teaching differed across the interventions and included
lectures, group discussions, and question and answer ses-
sions. A few interventions used film demonstrations,
illustrative materials, and role plays.

In high mortality developing countries, 2 interven-
tions were delivered in groups, 2 individually, and 1
using a combination of group and individual sessions.
Education formats included discussions, individual coun-
seling, and providing written literature to supplement the
sessions. Only 2 studies had a duration of more than 1
year (Tables 2 and 4).

Downloaded from tde.sagepub.com by guest on November 25, 2014




(panuiuo)

(dn-mojjoy
yuow
| Ajuo) YN 88

S8]aqelp

10 U0IRIdWOI JIUOIYD PUE BIBASS ON e
sdn-moj|o)

Je|nba. ‘sleuiwas UoieId0SSY Sajagelq
UIURJ| Ul 8dUBpUBYe Jeak | 1Sed| Iy
aleJa}l||l 8q 0} Jou ‘sieak 09-0E e

ypuow sy Buninp 9/>

91V payoeal 1o ‘Aj[egJan a1eoIunwWLLIod
0] 8|geUN ‘PaSNJU0I JI PapN|Ix3
uoipuod annadesay} ajqeHNS Ul JdMN

()

fpms syusied Nazl
[ejuaLLIadXa Ul UOIJBINPa UONLINU U0 NGH
-|Wag 8L} JO SSOUBAILIAYA 8} AUILLIB}EQ

ov_m. 19
ues  pesyueys

a)lIM pue peal 0} 9|qy sjuaied Nzl 404 welboid uoneanps jusied 1T
syuow ¢ A" %/.< JLV INAZL pajjoauodun Lm 124 paj-isioeliieyd [ealuljd B JO 108449 U} 81en[ens ue]| Iaeste]
sjuaned NQZL uo [apow
18Iie10ads Aq sisoubelp N@zL e J81]8q yieay papusixs Uo paseq uonusaAIaiul e 18
syjuow 9 0zl 9lIM pue peal 0] a|qe buieg e 194 [BUOIIRINPA JO SSUBANIALIS Bl SSOSSY ueJ| 1efeg
suonealdwod buiaey Jo
1eaf | uiym NS Joud Yum 41 papnjoxg e
UaAIb Juasu09
pue suonsanb Jamsue 0] Ayjiqe aAniubo) e IN@ZL unm syaned Jo 3dauod-Jas uo ocle 19
syjuow ¢ ol plo Sieof OE< e 194 uoneanpa aJl| 1o Aufenb Jo 19818 8yl aulwIAle(Q ueJ| Ipewes
suonedldwod Huidojanap Jo ‘j02010.4d
Juawyeay Buibueyd Apms Burinp pajiwpe 21UI|9 Sa}aqeIp 0} Buipuaye
JI papn|oxa ‘ssauj|l [eluaw pue [eaishyd INGZL UM Suaned Ul S19pIo JuaLLeal
UNIM PaJeIooSSe aSeasip J0 89uasqy e
e Yum d9ueldwod pue [0.1u09 J1WwadA|6
pue ‘Burieay ‘yosaads Ul AYNILIP JO OB e uo dn-moj|o} auoyda|e}-asinu pue uoeINpa 819
syjuow ¢ 29 auoyda|a] 0] S$829B JUASU0I pawLoju] e 194 dnoib a1ed-|as Sa1aqeIp JO S19910 aU] 81enjeA] ueJ| eyl
s109(04d Yoseasal uoneInpa
so1aqelp Ul uonedioied JauLioy o e
sailjiqe
Buiules) 1o ‘[ensiA ‘[eluawl Jo 99uasqy e foeJay| UI[BaY MO| PUB (NOZL UNM Siuaned
19p[0 J0 SIBOA Q| e
(VTHIOL Buowe 191p pue UoKRIIPaW 0} 83UBIBYPE
U0 JOMO] J0 6S) AorJayl| Upesy Mo e ‘abpajmouy uo sa1ba)ells [BUOIRINPA %IBq 19
SH99M 6 Gel $8]agelp JO UORRIND SYIUOW 9< e 194 yoes} pue abew [e103o1d Jo 19edwi 8y} alojdx3 ueJ| yapue.tebay
uoneing gjdwesg BLIBYLIY uoISnjau| ubisag aanoalqo Apms Anunoy a%uaiajay

(g1 = u) saLnuno) Huidojansq AufeLIoy MOT Ul NQZL 101 Sonsualaeley) Apnis

L olqeL

Downloaded from tde.sagepub.com by guest on November 25, 2014



(panuiuog)

ubisap
[UETTIELNE] SuolepUAWIWINdA.
Suoieodwod yum i papnjox3 e d
s{eob Apns au) puEISIapUn 1581180 [0J3U0D 0} 9IUBIBYPE PUB S|aN3| I LY
(SYHO) Siuabe oiwaeak|BodAy 1o e e /aid dnot6  uo (diN10q) wesboud uswabeuew aaisualul |- E
syluow ¢ 65 9gINS wiopad 01 9|y e  Z paziwopuey  lusiedino salagelp B Jo S}oaya sy} 8jehnsaAu]  ealoy yinos fuos
ajedioiued 5
0] J3a1un|oA ‘Aio1sIy auneiyoAsd oy e ubisep
SuoieodWwod SNoLIAS ou ‘ajelay| [euawiadxa 8.1e2-J|9S U0 Snyljjldw N@ZL yum spuaned e 10
syuow 6 001 Buiaq ‘uoneInp [AQ J0 SYOW 9 1Ses| 1y e 1se)1s0d/a.1d 0] UBAID UONRINPS JO 19810 AU} auIwIB}aQ Koxny unyeiey
INa@zL yum sjuaied ui Koeaiye-jas
1U8SU09 pauLiojul anlb 01 9|qy e pue ‘siolneyaq jusiusbeuew-jas ‘abpajmouy wIe 18
Luow | 08 USIA dn-moj|0} | 1Ses| 1e papuaye peH e 194 uo uoneanpa juaned Jo 19910 8y} 81enjeA] Koy ey
Jou pIp oym 8sou yum
JuaWyNIgal Jaye Jeak | Joj 1ses) d 5
12 Ueld Uyeal U] JO SIBIILE UE UIBWaY e sdoysyom [euoneanpa juswabeuew-4as
1002 L UBL 1B GOZ e fpnis 10yod papuaye oym sjusied NazL B 18
SIeak 9 0S/1 €002 ‘L€ 99(Q 810}aq |N@ZL o sisoubeiq e aAIjoadsonay  Apapia ul a1el Ayljepow asneo-|e syl asedwo?) eunuabiy uew.sd
S8jagelp
10 1S09 91LIOU0I9 U} SE ||3M Se S}oadse
aJe9-J|8s 0} Ayjiqeur Jo ‘uonaippe Bnip Jo d ) _
|0y09Je ‘suoiedl|dwod 81aAas UM ‘Nd 1L OUNSCEIBY} pUE EIWSLI0IG [EAIUD S
“_._ _um_uq.__oxm __u_o w._mm> mN_u:.m MN C®m>>u_.®ﬁ_ C@_mmb N uo wuwtw wu_ wwm:_m>® U:m mm:—::oo CNUCQE( Nv_m u_.w
syluow gy 897 ‘s9]ageIp JO uoneInp Sieah g 1Ses| 1y e x g paziwopuey une] Q) ul wesboid jeuoneanps ue juaws|dui eunuably  ouipieljfey
MSU
(dn-moijo} ssaueap 1 00} U} 0} UONE[S] Ul NdZL Yum 8jdoad
Syjuow wv UCSO%O&Q 10 .w_moco>ma .N_U_.CQEO_U 0] anp J0 mo_u—om._a pue wm_uw_>>ccv_ 9y} uo welboud _.v_m 19
syluow 6 el aJreuuonsanb Jamsue 0} ajqeun Jl papnjox3 e 4N [euoireanpa ajdwis e Jo 1oedw 8y} sjenjeal Uell  yeyyuelep
Apnis [euonuanialul sjuaned g adfy
spayo opis  [BIuswiLiadxa-isenb  ul j0:3u0d Jefins uo NGH uo paseq Bulbbol e 19
syuow ¢ 001 JB|NISBAOIP.JBI PUR 100} S8logeIp INOYUM e 9A}09dS0.d pue welboid [BUOBINPS JO 109448 SY) 8)en|eA] ueJ| 1ysey
snyjew sajaqelp Juapuadapul
unsul yum sjusiied Buowe aled aka uo
suoied||dwod Jeipied 5 )
10 JB|N90 UM PasoubeIp Ji papnioxg e [8POIN (4INSV4) Si0j0e4 Buijgeu3 pue ‘wioN
suoijel|dwod Jejnao Jo Jabuep 0} pasodxy e fpnis 8A03[gNg ‘epnimy ‘jaifag au} uo paseq JRE]
syuow ¥ 001 S8)agelp Jo uoneinp Jeak G ‘sieak 09-0f e [euswnadxy  welboid [BUONBINPS JO S198118 8] BUILLIBIS(Q uel| 18yanezey
uoneing gjdwesg BLIBYLIY uoIsnjau| ubisaq aanoalqo Apms Anuno9 3Juaialay

(panunuod) | eigeL

Downloaded from tde.sagepub.com by guest on November 25, 2014



"papioda Jou ‘YN :[9POIN JlIag UieaH ‘WgH -9s0an|B poojq BuLlojuow-4ias ‘OgINS ‘SnHjaL sejaqelp

‘IN@ ‘snijjew sajaqelp | adAy ‘W@ 1L ‘uoneonpa juswabeuew-}as sajagelp ‘JNSA SHUNPY ul Aoris y)eaH [euonound 10 18] YTH40L ‘[BU} Pajj0Au0d paziWopue) |9y ‘Snyjjaw sajagelp g adAl ‘Naz.L suoneiAalqay

JuaLyeal)
uINSUI WI8)-1oys 1uadal Jo Apn)s [ealuljd

Ranins
[euipnybuol pue

awAojdwsa Jo suonipuod

pue ‘uondwnsuod 921nosaJ ‘a4ed Jo Aujenb uo
(suonIpuod plIom-|eal) salpnis pajjosuouou
Ul @21 yvm syusied o} papinoid

SALNUN0I

Buidojanap e

160§

syjuow 6 ¥88 LI e Ul uonedionied aAijoR UIM I papNjoX3 e  [BUONJSS-SS0J) uoneINPa Sa1aqeIp 10 1oedwi 8y} ajenjeA /2 oulpselben
abenbue| fpms (Pa1manuis SA painionas
[EUONBU UBISAB[EJ Ul 8}BIIUNWIWOD 0} A|qY o [eUONBAISS]O $s9|) swelboid [euoneanps sayaqelp |- E
syjuow g v/ syuaned NaZL e aA19adso.d JUBJIBYIP Z JO SSBUBAIII8YS 8y} 8InSed|\ eisfefely  peppey-|y
INQZL unm sjuaied 1o} snjels yyesy
Aupgesip jeaisAyd Jo suoneaidwod pue *A06ay}a-J|as “IoiAeyaq Juawabeuew-jjas
yum Jo abuel abe 8y} apIsINo JI papnjoxy e U0 SS3UBAI}I9)4a S)I aullWexs pue ;e 18
syuow g 80¢ sieaf 08-Gg paby e 194 wesboud ysin dnoib sayaqelp asauiy) e dojane( ’uUIY) n
SUOReIIdWOod YUM JO S818qeIp
[euonelsab Jo | adA} yum ‘0g> I papnjoxy e
JWsq snomaid oN = NGZL (i siuaped
aledioned o1 buljipm e
ULIEPUEJ\ Ul B1LIM asauIy) JO JoIABYS( |043u0d 21WIAI6 pue
pue ‘peal ‘A|[BqGIoA ‘9)eIIUNWIWOD 0} A|qY o £9e21)48-}18S |03U0D 2IWaAI6 UO UoRUBAIBIUI 819
syjuow G /Gl sisoubelp Jeak | 1ses|ly e 194 91ul|9 paseq-[endsoy e J0 198148 aU} aulwex BUIY9 1YS
uoneing a|dwes BLI3)1IY uoIsnjou| ubisaq annaalqo Apnig Anunoy aJualalay

(penunuog) | sjceL

Downloaded from tde.sagepub.com by guest on November 25, 2014



“[eL] P3]j01U0d paziLopuel |9y ‘paniodal Jou ‘YN ‘snujjaw sajaqeip Z adAl ‘NQ@ZL :SuoneIAaIqqy

Juswabeurw

aseasip buipsebal a1uld sa1aqelp ajeaud

suaned jueubaid | pue sjeudsoy Ayeroadsinw g Bunisia

pue oyeipad papnjoxg e sjuaned sejaqgelp Jo S8onoeld pue ‘apnyje

syjuow 6 102 plo Sleak pg< o 194 ‘aBpajmouy 40 S|9Aa| BuUIjaseq 8y} SSassy eipy| s5l& 18 Aurerey
as1049xa [eaisAyd pue Hurioyuow Jebns poojq

Jenbas 1oy wayy Buibeinooua pue ‘93IApe
Areyalp ‘uoeonpa uieay Buinib Aq NazL

syjuow g1 00§ p|0 SIRAK Op< e  [BUOIDSS-SSOI) Ul [0U09 JeBNS PO0|q PUB Yyeay ayy aroidw| eIpu|
SNJe)s [euoleanpa
10 ‘Ay119A8s ‘aseasip

oo|B 18 Uefeyepy

sieaf ¢ 0SOL o} SBIq INOUHM papnjaul )y e aA03ds0id Jo welboid [apow e Jo }9edwi Ay} yenjea3 BIpU| ocJUBUEIN
BOLYY [BIN)

ul syuaned [\QzL 101 welboud uonuanlaiul
pa]-8SINU PaJniaNJs B Jo 8Woaino

sieaf ¢ 02¢ N Apms voyo9 21Wa9A|6 (sieak ) wue)-Huo| syl auiwialeq ROV LINOS cozclB 10 801id
BIULY yinos
1sepsod/aud ul N@zL uym sjusied Joy welboud uoieanpa polB 19
yuow | 78 4N  Spoylsw paxip dnolb (S41) 100yag aAl4 8xel 8y} 8lenjeA] BILJY UInog $90( Jap UeA
uoneing a|dweg BLIBYLIY uoISnjau| ubisag annoalqo Apms Anunoy ERIEIETEN

(G = u) saLyuno) Buidojanaq AfemolN UBIH ul W@ZL Joj sonsLisloesey) ApmS
2 aIqeL

Downloaded from tde.sagepub.com by guest on November 25, 2014



(panuiuos)

'sdno.b
103U09 UBL} UOIUBAIBIUI
Ul pasealdap Apueaiyubis

(100" > d) 1013u0d

yes buisinu

£q uoneanpa [esauab :dnoib j01uo0?)

siyuow

€ 10} sjuawyuiodde pue dn-mojjo}

SBM [0J}U0D 91WaIA|Y UBL} UORUBAIBIUI U Sg4 e auoydajal Apjeam pue suoissas
"9AN11094)0 SeM uonuaAdlul  Ajpueaiiubis paseslosp 9Ly Iy e UN UN 1s19eWIeyd [euoneanpa paj-isioeulieyd dnoib g e 10 19esieq
‘SYJUOW 9 Je JUBISu0d
paulewsal Aoeaiye-4(es
panigaiad 48naMOH syjuow 9 pue ¢ je dn-mojjo4
"S19NJ1SU0J Jal|aq |apow dn-moj|o} dn-mojjoy suoyds|s}
Ueay papusixa uo Joeduwl S10N.}SU0I SYUOW 9 puB g1y © + poyjaw Jamsue pue uonsanb
Jueolubls pue aAsod INGH Papus}xa uoL0oo" foeoya-48s e pue s}ajydwed BIA S81n}98]-308)
B PAaMOUS UORUaAIBIUI By > 4 19edwi Jueayubis S1ONASU0d NGH  © NGH dN dN 0}-398} [BNPIAIPUI BINUIW-Q 0}-0E OML /818 jefeg
dn-moj|o04 Ja)e uolyeanpa
‘uonuaAIaul Jaye dnolb + 1nopuey paAlgdal :dnoih |013u0)
|03U09 UBY} 8SBI 8uy} Ul '1d89u09-)j8s INg e 1s160j0y9Asd dn-moj|o} suoyda|ey
PaAIaSQO 819M SBWOIN0 pue Wwas)se-J|as abew Apog e ‘Isipadoypo Uuow | pue Inopuey + sanuiw
[[e Ul SaoualayIp Juedyiubis pasealau| 00" =4 ‘Jued Wanlse-J|ag e ‘siuoninu ‘sid 06 10} SUOISSaS [BUONBINPA 8)|
‘9A0aYa Sem uonuanIdul  -1ubis Ajjeansiels sem |Ng 1daouoo-yag e UN UN  -essyjoishyd ‘asiny 40 Ayjenb dnouf 80e}-0)-808) AY8am 8 .[e 18 IpEuWeS
Sjusijed Sa}agelp 1o} UOIFBINPA [Bnsn
pue 819 [UOIIUBAUOI :dNnoib |013U07)
‘%0 0} %G'Z | wouy Juswies.} 184000 + (¥oam Jad [|ed | syuow
Pasea.oap i |043U09 ul 0} ddualBYpy e PAIU} puB puodas pue yaam Jad sjed
*dnoJb |0J3u09 uey} 3Iym dnolb uonuanisul (sgddy g) Jebns 2 Yluow 1s11)) 8sinu Aq s|[ea suoyds|s}
UOIUSAIBIUI Ul 3OUBIBHIP Ul %€°06 0} %G9 Wolj poojq S[esw Jaye dn-moj|04 9| pue uoleIISUOWSP
JuedIHUBIS B SeM 813U} pasea.loul 89uaIaypy sinoy g asoan|b poojg e Wl pue SaIn}a8| 89ey-0}-398}
SaINseaW |[e ul ‘aAi9aye ‘JueaiubIs Ajleansnels Iy e Buisn shep aA)NasSU09 Z Uo SanuIW
SEM UORUaAIBJUI By alam 91V ‘sgddug ‘sg4 Sgd e N SOA asInu ssjaqelq 09 10} SuoIssas [euoneanpa dnoib g »e/B 38 BUllY
|0J3U0D S313GRIP U0
8INY201q [BUOIIEINPA UB JO UONEIUSS
-91d—aJea ensn paniggal :dnolb [04U0)
sanuIWQZ
'|013u09 181p pue uoleIIPaW Bunse| yoes suoissas abeuw|
ey} sdnoib uonuaAisyul |0J3u09 0} dauaIBYpy e [eri03a1d [enpiaipul Ayaam ¢ g dnotg
109 ur Jueayiubis asam pUB UOUBAJBIUI UBBMIA] abpajmouy sajaqelq e saniwQg bunse| yoea suoissas
S8INSBaU ||B ‘BA103Y0 (S0" > o) SaauaIayIp KoeJayl| [eUOROUN) asinu Y98( Yaea) [enpiipul Apaem ¢ :|. dnoin 2B 18
SEM UOIUaAIBJUI By uealubls Ajleansnels Uyeay Jo [9As] e N N yeay Apunwwo) |0J}U0J | pUB SUOIUBAIBIUI OM| yapuesebay
SjuaWwo?) SaW0IN(Q urep sainseap 13po Buluresp 1apinoid IN@ZL 10} uonuanIdu| a9ualajay
|eanaloay Japinold

saLunoy Buidojanaq AufeLIO Mo Ul N@ZL J0) SansuaorIey) Sweiboid/uonuaaiaul JNSA

€ SI0eL

10

Downloaded from tde.sagepub.com by guest on November 25, 2014



(panuyuog)

Koeaiye-419s uo juealyubis
1N JoIABYSQ pUB

*G0™> san[eAd ‘sdnoib
|0J3U0J pue 3SeD UdaMm}aq
Juawabeuew-jas
papodal-}jas

Juawabeuew-j|as
papodal-4as

senuIW Gy
Bunse| Yyoea suoissas paiajuad-juaned

1

Downloaded from tde.sagepub.com by guest on November 25, 2014

abpajmouy| uo Joaya papwI] Ul S3ouataIp Juealiubis abpajmouy e N N J1ayaseasay paseq-uonsanb dnoib Ayaem g »I€ 30 ey
3|qe|leAR 0S| UOI}BINPA [ewlojul, JaU0
[BlIS]EW [BUOIJEINPA JO
*JB9|0 10U UOIUBAIAIUI (807 L-19°0 Kianijap pue sjiew ybnoJyy dn-mojjo}
10 19edw] Ing ‘dn-moj|o} ‘19 %56 ‘28°0 ‘UH) %81 (sys1Bojourioopua pue sjuelsisse uelaisAyd Aq Juawiesly
10 sIeak g 1e ajel Ayjepow 0] %EE WOJ) Pasealoap 19poj uBW /sueloishyd [eai6ojooew.ryduou uo Buldsunod
asSned-||e JaMO| %ES SeM Juauwisnipe -lamodw3 Ajwey) [enpiAipul pue Jeak Jad sinoy
pey sjuepuape doysyiom J18)je oneJ plezey apniy Ayjepow asnesd-|ly e Juaied S8\ SI0}eINPA S8j8qeI] 2 1o} sdoysyiom uoneonpa dnosb ., [e 18 UewlIdd
SUUOW 9 1B U0ISSas
JUBLWA2I04UIBI B pUB Y00q Welboid
'sdnoub yjoq ul Juesyiubis + S[euajew aAleAsn||l Buisn sUoISSas
Sem a1e}s [ealbojoyafsd ‘pajeanpa Buiyoeal a1nuiw-pz | 01 -06 AMaam ¢
1nq ‘uonuanlaul aJam sueloishyd pue uoneanps ueldisAyd pue uaned : dnoiy
Jlaye sweiboud sjuaied alaym sdno.b Ajuo uoneanpa juaned :¢ dnoig
paulquiod uj 1sable| Buiaq Ul 9sealoap 1sahie a11S [ea160j0YIASd o Kjuo uoneanpa ueloisAyd :z dnoty
sdno.b asea ul Juealiubis ‘syuow gy 18 (Go° >d) dg pue ajoid pidip e 10u09 : | dnoiy i
8JOM S8INSBaW SBWO0IN0 ||y Apueaiubls paseslosp 91y Iy e N SOA $10}BINPA paulel] :$8SIN09 [BUOIIBONPA Painjonis dnoly 38 oulpaeljbey
‘Apueayubis (110" =d
$8109s 99j0e1d pue [000" > 4) 81ed 100} syjuow 9 Jaye dn-moj|o}
pue abpajmouy| buisealoul sajagelp ynoge sonoeld 991j0e1d /8D J004 e pUE 13400 + UOISS3S LO0I}BINPa 100} B
Ul 8AI}9818 UOIUBAIBIU| pue abpajmouy panoiduj abpamouy e N dN UN  99B}-0]-398} [BNPIAIPUI BINUIW-(0g 8|BuIS 18 UBLpUBIRA
‘uonuanIayul Jaye dnolb Sg4 e
|0J3U0D Ul UBY) 8SBI Ul Y e “dn-mojjo} syuow
URIIIUBIS B1OM SBWI02INO (100" >d) S90110Bld e € + Jebns Jo |0J3u09 pue Buibbol uo
|[e ‘8AI0aY8 Sem uonuaAaul  Ajuedyiubis pasessosp 9Ly SJoNASuU0d NgH @ NGH N dN Buiurel} Jo (Sspnuiw Q9 Yaes) SUOISSaS € ocl® 18 ‘usey|
*dn-moj|o} Jaye dnolb
1043u09 8y} 0} paJedwod
dnoif uonuaAiaul B Ul 9onoeid a1ed 9h e dn-mojjo} yluow-¢ +
panoidwi Apueaiubis alem Sg4 e Jluow | Jano sajnuiw 09 0} GG Bunse|
SBLWO0N0 JBY10 |[B pue Iy e UoISSasS Yaea ‘suoissnasip dnolb
‘abpajmouy ‘susuodwod (100" >d) Sjuauodwod |apow pUR “Iomsue pue uonsanb ‘sainjog) e
|19pow 43NSyg 8yl Apueowubis paseatdsp 9Ly |opow 43NSV e 43INSVE UN N Buisn suoissss [euoneanps dnoib 9 19 I8ysnezeq
'|03U09 Ul Uey}
uonuaAaiul Ul (Loo" >
‘awes d) Apueaiubis pasestoul
3U} paulewsal syauaq pue Joineyag “Ay|1qndaosns
‘Teaiuy ‘Kuanas paneasad panigalad pue abpajmouy
1ng ‘dnob 1043u09 8y} 0} ul dnoub j0.u0d Sg4d ‘INg bl e
pasedwod Sg4 pue sa109s 0] patedwod uonuaAIsiul 9onoe.d jeuoninN e
abpajmouy panosdwi ul (LOO® >d) synsai SJONASU0I NEGH dn-moj|o} yuow- | + sanuiw ol®
Apueaiubis uonuanlalu| JueaubIs A|leoansnels abpajmouy [euonpLanN e NGH UN 4N 0t Bunse| yoea suoissas dnoib ¢ 18 pelyleyS
SjuaWwoy SaWooN(Q ulep sainseaj 13po Buluresy 1apinold IN@ZL 10} uonuanIdu| ERITEVETEH
|eanaioay | J1apinoid

(panunuog) £ e|geL




*89UBJaJWLINAIID 1SIEM ‘DN ‘8inssald poolq ‘dg ‘SJojoeq Buijgeus pue ‘wioN aA1aslgns ‘apniny
‘191199 4INSVY4 ‘|opow Jaijaq yieay ‘NgH ‘xapul ssew Apog ‘|Ng ‘iebns poojq sieaw Jaye Jnoy g ‘sgddy g ‘asoanib poojq Bunse) ‘sg4 ‘uiqojboway payeah|b 91y ‘papiodal Jou ‘YN ‘snijjaw sa1aqelp z adA) ‘NazZL iSuoiRIABIqaY

‘saulopInb

[euoneulalul Aqg 18S Sanjea

1966 Buinsiyoe sjuaned

10 abeusdIad ayy panoiduwi
Apueawubis uonuanlau|

‘Jueaubis

10U 819M dg 91j01SeIp

pue |Ng "dnosb painjonis

auy} ul paanpal Ajueaiiubis

allym dnolb painionis ssa|

3] Ul PAAIASCO SBM S|aA)
9 LY Ul asealoul Jueaubis

‘uoneinp

9S1019Xa Jloy} pasealoul

dnoif uonuaaIaul

abeiane uQ ‘ssauj|l J0

sainseaw pue Aoeolye-1(es
Ul 8Sealoul Juealubis

‘UOIJUBAIBYUI B} Jaje
SyluowW  pue Ajg1eipaw
JOIARYSQ 043U09 21WaIA|I6
pue A9ea1ya-4[8s [043u0d
91WaoA|6 ur Juawanoldw
juedyiubis Ajjeansness
pamoys uonusAIalu|

°|04U09 LB} UONUSAISIUI

Ul 131p 0} 8UBIAYPE puR
91\ Ul BWILIBA0 PBAISSAO
a1aM $aouBJIaYIP JURIIUBIS

"uonuaAIdUI
Ja)e Jueayiubis Ajeansnels
10U 819M 32UBJBJWINIIID
1SIeM pue ‘NG ‘surgioidodi)
fusuap by Auo

sjuswwoy

*dnoib ases ul Jaybiy
Apueaubis [03u09 9Ly

“dnoJf painjoniis ssa| 8y}

ul ueyy dnolb painjonns

8y} Ul (¥00" =d)
pasealoap Ajueaniubis 91y

dnoib 101u09
0] patedwod ases ul (G0
> 4) abueyd Joineyaq
Ul S8usJayIp Juealiubis
*dnosb |osu0d
0] paJedwod dnoib
[eluawIadxa ut (0" > o)
J0IABYS(Q [043U09 2IWBIA|H
pue Aoealya-yes
103U09 91W3IA|H
Ul sjuswianoidwi
jueayubis Ajjeansnels

"uolUBAIBYUI Ja)e
UOIUSAIBIU Ul PAAIBS]O
0s[e sem (L000" =d)
99UBI3YPe Ul 90U3IBPIP
BdIUBIS “UONUBAIBIUI
ay} Jaye dnoih
uonuaAIBIuL Ul (G0° > d)
pasealoap Apueaiubis 91y
QTETN T
J8e (G0" > d) Jueayubis
Ajjeansinels aiem
SopLIaA|6L 1sansod
0} 1sa19.d woly (100" >d)
Apueoyubls paseslosp 9Ly

SaWo92NQ UIe|

a|1joud

| ‘O LV :01j00.I8|N
uonenfeas

1004 48 “OM ‘JubIaYy
‘biam :jeajui)

dd
Ing
LV

SNJels yijesH
Koeanyye-418s
slolAeyag

Joineyaq
[0J3u09 21WaAY

Koealye-48s
[0J3U09 91WaIA|Y

181p 0} 89UBIBYPY
LY

ajyoud pid

IV

[043U09 21j00EIB|N
SOIIAII. 8180-1|aS

Salnseay

e o o o

dN

dN

[3POI d1u1)
aleJ yiesH
anijesadoo)
ayL
Kioayy
Koealya
-J|es
pue
solba]eNS
[euon
-BINpa
UiesH

dN

dN

I3POIN
|eanaloay

10]eanp3
uenneiq
uN asiny

asiny
10}20Q
uN SISIoBWLIRYJ

10J00p BAIUBASLJ
asinp
Sap  Jauonnoe.d [eiauay

N 18ydJeasay
1sidessyyoisAyd
“1s1b6ojow|eyydo
qsioew.eyd
‘1s160j0yafsd
‘1s160j0jeWLIBp
‘uennaip
‘“sideisy}
uoneyiqeys.
‘uelgisAyd ‘asinu

dN ‘sibojourioopul

dN 13yd1easay
Buures) lapinoig
1apinoad

dn-moj|o} [eulpnubuo| yiuow-g B

pUB SUOISSSS JO Jaquinu pue Ayxa|dwod
10 s99163p Jualapip yum swelboid
uoneanpa dnoif painionis a0y pe

0] [BJ1J8JaJ PUB UOIIRNSUOI 99B)-0]-898

E%_m 18
oulpJelfeyn

aun
Aue e JayaJeasal ay) [[e9 pino Jusied
syjuow
¥ J0J saInuIWw OZ | 0} 06 Bunse| yoea
SU0ISSas BuILLa) PaIN}oNLs SNSIan i
painons ssa| Ajyuow paseq dnosy 18 ‘peppey-ly

UOIJBYNSUOI [BNPIAIPUI
10} Inoy | + saynuiw g bunse|
suoissas dnolb aAnoeiaiul Ajyiuow Z| PLRERTN
SUUOW f 10} S8INUIW G -G Yyoea
‘Y9am yaea s||ed g ‘dn-mojjo} auoyda|al
ainyeuayl|
usnum pue ‘sfejd 8j04 ‘suoneliSuOWIap
‘SO8PIA ‘SuoISSNaSIp Buisn yuow
B 10} U0ISSas Jad sInoy z-| ‘Suoissas

Ap@am ¢ yum ‘uoneanpa dnouy B 19 1US

awn Aue 1e 8sInu ||ed 0} 88.} Slusied
Buijesunoa
auoydayal Apjaam + SuoIssas
|euoneanpa [enpiaipul pue dnolb Aep-g opIB 19 BUOS
19pj00q + Luow
1830 AI1ana 891m) pajeadal uoneanp3
sanuIw 09 0}
G Bunse| yoea ‘suoissas [euorneanpa

14
Jamsue pue uopsanb ‘aAieLIBU [enpiAIpy| 10 UnyeJey

IN@ZL 10} uonuanIau| agualayay

(panuiuog) € ejceL

12

Downloaded from tde.sagepub.com by guest on November 25, 2014



“uiqojBoway pareak|B 91y ‘xapur ssew Apoq ‘INg ‘paniodal 10u ‘YN ‘snyjjaw sajaqelp g adAl ‘NazL suoneIAaIgay

a|ijoid pidr7
3s09n|6
‘(L000" > poojq [eipueid 1s0d SINOpuUBY + SyuowW ¢
EIVRETIE] d) Apueaiyubis panoiduwi (dv>) seanaeid J1o}y sanuiw Gz-0z bunse| yoes B8
aq 0} panoid uonuangu]  Sjusned 1S9 JO $8100S dyY  ‘apnumy ‘abpsimouy UN UN 1SI19BWIRYd Su0ISsas Bulasunos Ajyiuo Aurere
'SN1eIS INg J1ebns poojq Jo Huloyuow pue
21WadA|6 pue ‘uondaalad SN1eIS 2IWaIA|Y ‘aled afa uaweal) [ealpow
ssou||l ‘saanoeld uondaasad ssaul| aAISuaya1dwod + SuoneyNsuod
*S8INSeall 8woaino Buinoiduul aIe0-J[es ‘a|fasay ul $99130e.d 81BD-}[0S $10100Q [BNPIAIPUI PUB UOIIBINPS B8
Ul 9A1}99449 SEM UORUBAIB)U| syuawanoidwi uediubis alfisal N UN uenaIq dnoib ajnuiw-Gy AlyUop ueleyely
‘BIWA2A|BodAY IV
1noqe abpajmouy pue |9A3] 8s09N|6
1591 8s09Nn|6 duLN pue poo|q (G0" > d) Apueaiiubis poo|q ‘sapmmy IPUIH U1 18]Y00q
J0 Bunoyuow u Ajeioadsa Pases.ap |aAg)| $891308.d + SJeak ¢ 10} JISIA SyIUOW
9A}03)J8 SBM UOIUBAIBIUI B | 9s09n|6 poojq pue J Ly abpajmouy UN N ue2IsAyd 9 1e Buliesunoa anuiw Qg octUBUBIN
"abeddils o1wak|h ‘610 =4d) S1eak { 10} HSIA J1UID YIed
SeMm aJay} pue Jueayiubis SEeM }I SUJUOW 8y 1B pue Jad SjusWwaIofuIBI PUR 13Y00Q
J19buo| ou sem [INg Jayealay) (L0O" > d) sywow g SI9yIOM + speyd dij) paseq-ainaid
1nq ‘dn-mojjo} syuow puUB 8| pue g 1 auljaseq uoddns Buisn suoissas dnolb Ajyuow ¢
g1 01 dn 91y ul JuawaAoiduwi 0] patedwod Ajueaiiubis IV fioayy Munwwo? aled sejageIp eq'zglB 19
JueLIUBIS SBM 818y pasesalosp 9Ly NG awJlamodw3 N sasInN paj-asinu dnoib painonnsg 991ld
‘PAdNoU SeM UOlBIIpaW
0] 92UaJaype Jo bunjows ul
abueyd jueaiubis ou Ing ‘usas
SBM SJay10 yaesy 0} Ajiqe
panigasad sy} pue ‘aJed 100}
‘fuanoe [eaishyd ‘181p sajeqelp (80 = 10190Q SH9aM o810
e 0] 89usJlaype Huinoidwi d) Bunjows ur uononpal Jajowoud yesy ¥ Joy senuiw o9 Bunse| yoes $90(
Ul 9A1}99449 SBM UORUBAISU| wealubis Ajjeansne:s oy SOI}IAIIOB 91BD-}9S UN N Elle} ‘s9sse|d uoneanpa dnoib Apjasmp 1ap uea
SjuaWWo S9W0NQ Ulel\ sainseay\ [opojy  Buiuresp Japinoid INAZL 10} uonuanau| ERITEIETEN]
|eanaloay]  13pinoid

saLunoy Buidojanaq Auepo UBIH Ul N@ZL Jo) SansualorIey) sweiboid/uonuaaiau] JNSA

¥ SIEL

13

Downloaded from tde.sagepub.com by guest on November 25, 2014



The Diabetes EDUCATOR

14

Tailoring to Culture

Thirteen studies (57%) from both high and low mor-
tality developing countries reported aspects of cultural
sensitivity. Nine of these studies reported programs that
were using the local language and incorporating the exist-
ing materials and local guidelines. Two studies from low
mortality countries required speaking and understanding
the local language as inclusion criteria for the program.
Another 9 studies required information on needs assess-
ment of the target population before designing the inter-
vention program. Two of these studies were from high
mortality countries. All the studies from high mortality
countries, except 1, were accessible to people with low
levels of literacy. Four studies from low mortality coun-
tries reported access to people with low literacy; 5 studies
reported programs that excluded patients with low liter-
acy. Other studies did not report on this issue (Tables 1
and 2).

Outcome Measures

Different outcomes were measured across studies. The
most commonly measured (in 70% of the studies) was
behavior change (eg, diet, physical exercise, self-moni-
toring of blood glucose [SMBG]). A1C was measured in
less than half of the studies (49%). Other outcome mea-
sures included knowledge and other individual disposi-
tions, fasting blood sugar (FBS), body mass index (BMI),
lipid profiles, and psychological states (Table 3 and 4).

Effectiveness of DSME Interventions

Nearly all the identified studies indicated a significant
difference on outcome measures between the interven-
tion group and the control group or from pretest to post-
test. Six studies (26%) did not find a significant difference
between intervention and control groups or from pretest
to posttest on some of the outcomes measured, which
included knowledge, psychological state, behavior, and
BMI. The change in A1C was significant in all the studies
where this indicator was used as an outcome measure. In
most studies, effectiveness of the interventions was only
considered at short-term follow-up. Four studies mea-
sured follow-up over a longer period, but in 1 of them
(with a 6-year follow-up), it was not clear whether the
improvement was an effect of the intervention or of other
factors. In the other study, with a 4-year follow-up, glyce-
mic slippage was observed over time, indicating less
impact at longer term follow-up.

Discussion

The limited studies available suggest that DSME pro-
grams in developing countries have positive effects on
A1C, knowledge, glycemic control, and behavioral out-
comes on short-term follow-up. This finding is consistent
with existing literature that reports a positive impact on
glycemic control after the delivery of interventions in
developing and developed countries.”'''®

Despite these positive results, the review also identified
shortcomings in the DSME programs. Most interventions
were provided by a range of health professionals. While
this suggests progress in the provision of DSME, it is quite
clear that developing countries are not equipped for this
kind of implementation due to the shortage of health care
professionals, especially in rural areas.”® Therefore it is
advisable that where there is not enough professional
capacity, peers and community health workers can be
trained to provide DSME while professional staff like
nurses can be wisely used in supervisory and training roles
for the nonprofessionals in these resource-poor settings.
This strategy has proven to be effective.'***%

Only a few studies in the current review reported on
the training of the providers. This finding is consistent
with the findings of the review by Lou et al,”* who found
that of the 34 studies reviewed from China, not a single
study mentioned training of providers. Without training
of providers, the quality of a DSME program cannot be
guaranteed, since the information provided to patients is
not adapted to the needs of the particular target group.

Furthermore, few studies reported on accessibility of
the intervention by patients with low literacy levels.
People with diabetes and low literacy are more likely to
have poor glycemic control, find it difficult to read food
labels, estimate portion sizes, and therefore have low
self-confidence in management of diabetes.”**** In pre-
vious studies, the use of pictorial aid and teach back
strategies have been shown to enhance the comprehen-
sion and recall and adherence for people with low liter-
acy levels. %

Only a few interventions included in this review were
guided by behavior change theories yet interventions
supported by a theoretical framework have been found to
have positive results on the participants.”® In addition,
significant improvement still needs to be effected with
regard to the strength and rigor of the study designs used
in the interventions.

Our review suggests that DSME interventions in
developing countries address the surface cultural aspects
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such as language tailoring of reading materials. However,
deep cultural factors were rarely reported. The results are
similar to other reviews reporting that most interventions
focus on surface structures of culture while ignoring its
deep structures.”® Rawal et al’ suggest that developing
linguistically appropriate and context-specific lifestyle
interventions that are tailored to the cultural, religious,
and socioeconomic needs of the target population will
enhance the sustainability of the interventions.

Studies from both low and high mortality developing
countries differed in many ways. There were more stud-
ies in the low mortality countries than in the high mortal-
ity countries, implying that very little research on the
topic is being done in high mortality developing coun-
tries. Most interventions from high mortality countries
were culturally sensitive and were accessible to people
with lower levels of literacy but did not report on pro-
vider training. Most importantly, of the entire interven-
tions only 1 from a high mortality developing country
used community support workers as providers in addi-
tion to nurses.

Limitations

There are a number of limitations of this review that
should be mentioned. First, it included only studies pub-
lished in peer-reviewed, English journals from 2009 to
2013, thus excluding useful information that may not have
been peer reviewed, may be in other languages, published
before 2009, or unpublished studies. Second, the results of
this review may also have been affected by publication
bias, in that only studies with positive results were pub-
lished and those with negative results were unavailable or
unpublished. Despite these limitations, however, we
believe that the review provides a clear state of the art that
may inform DSME educators in developing countries.

Conclusion

DSME programs have been shown to be effective in
these limited numbers of studies from low and high mor-
tality developing countries, especially on short-term
follow-up. However, there are several gaps that need to
be addressed if programs are to be sustainable: guiding
programs by behavior change theories, training profes-
sional and nonprofessional providers (community health
workers, health promoters, peer support leaders), address-
ing the cultural sensitivity of programs, and making them
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more accessible to people with low literacy. These gaps if
addressed could enhance the effectiveness of DSME pro-
grams in developing countries.

As such, the findings of this review have important
implications for diabetes education in developing coun-
tries. Since diabetes continues to affect millions of peo-
ple in developing countries, it is imperative that health
workers providing education in developing countries
continue to examine the sustainability and effectiveness
of interventions by tailoring them to the culture and lit-
eracy levels of the target population. Many techniques
can be used to address the burden of low literacy, such as
the use of pictures and teach back techniques that have
previously been proved successful. % In addition, as
professional staff should be wisely used in resource-poor
settings, trained nonprofessionals can be included to pro-
vide diabetes education with professional staff assuming
a supervisory and training role.
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