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Abstract Public policies, population health initiatives, and
targeted behavioral change interventions for individuals at risk
for developing diabetes are all essential for diabetes preven-
tion in Latin American countries (LACs). This scoping review
examines (1) the current evidence on diabetes prevention pol-
icies and interventions in LACs to identify components of
effective diabetes prevention models in those countries and
(2) effective diabetes prevention interventions targeting
Latino populations in the USA to explore possible lessons
from these interventions for LACs. Diabetes prevention pro-
grams in LACs evaluated to date consist of short-term health
professional-led face-to-face behavioral counseling sessions.
Intervention components of US-based programs for Latinos
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that might benefit diabetes prevention programs in Latin
America include (1) deployment of community health
workers (“promotoras”) for diabetes screening and delivery
of lifestyle modification programs, (2) multiple modes of pro-
gram delivery beyond face-to-face sessions, (3) information
technology to automate and enhance program delivery, (4)
leveraging of pre-existing familial relationships to engage in
and sustain lifestyle modifications, and (5) innovative envi-
ronmental change strategies such as collaborations with local
food stores and markets to promote healthy behaviors.
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Introduction

The number of adults with diabetes has quadrupled worldwide
in the last four decades to 422 million, due in large part to
growing obesity, consumption of calorie-dense foods, and
sedentary behaviors [1]. While the highest national preva-
lences of diabetes are now in Oceania, the Middle East, and
northern Africa, Latin American countries (LACs) have
among the fastest growing populations of adults with diabetes
in the world. Between 1980 and 2008, the average body mass
index (BMI) of Latin Americans increased twice as fast as
global averages [2]. By 2035, in South and Central America,
rates of diabetes are projected to increase by 60 %, or from
24.1 million to 38.5 million people [2]. This can be compared
to a 37 % predicted increase in North America and the
Caribbean. Mexico and Chile are now among the nations with
the highest overweight and obesity rates in the world—over
70 % in both countries [3, 4]. Brazil has the fourth highest
prevalence of diabetes in the world: nearly 12 million people
(or roughly 10 % of the Brazilian population) have diabetes[1,
5, 6]. The costs associated with this growing epidemic are
substantial. The annual cost of diabetes worldwide is estimat-
ed at $825 billion, with nearly 60 % of the global cost borne
by low- and middle-income countries (LMICs) [1]. A 2005
study in Mexico found an increase in costs of diabetes care of
14 % (or $6,738,939) just over a 2-year period [7].

This dramatic increase in diabetes has been attributed to the
epidemiologic, socioeconomic, and demographic changes that
have occurred in LACs over recent decades [4]. While the rate
of economic development has been uneven across the region,
overall economies in LACs have improved, with a reduction
in poverty and increased urbanization [4]. Although these
trends have brought many benefits, they also have been ac-
companied by changes in physical activity levels and diet that
have contributed to the increase in diabetes. Argentina, for
example, now has one of the lowest rates of physical activity
in the world [2], and a transition across the region to more
processed foods high in salt, sugar, and fat has contributed to
increased obesity [8]. A 2013 article in The Economist high-
lights these socioeconomic shifts that have caused diabetes
rates to skyrocket, noting that Peru has the highest density of
fast food restaurants worldwide, Mexicans consume the most
carbonated sugar drinks in the world, and Brazil has experi-
enced a fivefold increase in the consumption of junk food over
the last 30 years [9]. Similar patterns are observed among
Hispanics living in the USA, who have a disproportionately
higher rate of diabetes and its complications than non-
Hispanics in the USA [10, 11].

A range of effective diabetes prevention programs have
been developed and tested in high-income countries (HICs).
Interventions such as the Diabetes Prevention Program (DPP)
in the USA and the Finnish Diabetes Prevention Study (DPS)
found that among adults with impaired glucose tolerance,
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rates of progression to diabetes were decreased with increased
physical activity and moderate weight loss (7 % of body
weight) [12—17]. The DPP has been adapted for different
real-world settings within the USA including YMCA’s,
African American Churches, community hospitals, communi-
ty health-care facilities, and other community organizations.
More recently, programs designed to increase the DPP’s reach
have developed delivery strategies that include automated
telephone systems, online programs, and DVDs [18-30].
Multiple intervention delivery formats, providers, and plat-
forms that incorporate the necessary behavioral strategies in
DPP-adapted interventions have been found effective as long
as they incorporate the necessary behavior change content and
communication approaches. Whether similar progress can be
achieved in LACs is a critically important question.
Specifically, it is important to identify the types of diabetes
prevention interventions that have been found feasible and
effective in LACs to achieve weight reduction, improved diet,
and increased physical activity. In particular, social, economic,
and cultural differences between LACs and HICs must be
taken into account as these may influence the outcomes of
lifestyle change programs that have been developed in the
USA, Western Europe, and other industrialized countries.
There have been several excellent reviews recently exam-
ining components of effective models of diabetes care in low-
and middle-income countries, including in LACs [31, 32].
However, to our knowledge, no similar reviews have been
conducted of diabetes prevention programs in Latin America
that identify the characteristics of effective initiatives.
Accordingly, we conducted a scoping review of the state of
evidence on effective diabetes prevention interventions con-
ducted in LACs, including both randomized controlled trials
(RCTs) as well as quasi-experimental designs. We supple-
mented this review by examining effective diabetes preven-
tion interventions targeting Latino populations in the USA to
explore possible lessons from these interventions for LACs.
The principal aim of our scoping review was to identify key
lessons and suggest fruitful directions for future research on
interventions to prevent diabetes in Latin America.

Methods
Information Sources and Search Strategy

A medical research librarian (GKR) conducted a methodical
search of the literature in October 2015 and updated the search
in January 2016 to identify relevant studies. Discrete searches
were conducted in Medline, Scopus, CINAHL, and Embase
literature databases for articles in English, Spanish, or
Portuguese. Broad search strategies were created to identify
potentially relevant literature that could be applicable. The
primary search sought to identify intervention studies focused
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on diabetes prevention in the Latin American region. A sec-
ondary search focused on identifying literature on diabetes
prevention interventions targeting the Hispanic community
in the USA. Search results were limited to randomized con-
trolled trials and quasi-experimental studies published from
1995 to the present.

Searches were conducted using controlled vocabulary and
keywords representing search concepts in diabetes, Latin
American regions, and nonpharmacological prevention inter-
ventions. Search concepts included but were not limited to
keywords and subject headings such as preventive health,
health promotion, health education, patient care models, so-
ciological factors, exercise, community-based prevention
programs, faith-based programs, peer support, patience
compliance, community health, and nutrition therapy. (See
Appendix for a sample Medline search strategy using the
Ovid interface). Additional studies of interest were identified
by hand searches of bibliographies. Full search details are
available from the authors upon request.

Study Eligibility and Selection Criteria

Two reviewers (MH and EK) independently screened titles
and abstracts for eligibility. Articles were included if (1) the
intervention was conducted in South or Central America, or
targeted Latino populations in the USA; (2) the intervention’s
objective was diabetes prevention with one or more of the
following outcomes: a reduction in hemoglobin (HbAlc),
fasting glucose, or weight; (3) the participants were 18 years
or older and at risk for but not diagnosed with type 2 diabetes;
and (4) the study utilized a randomized or quasi-experimental
trial design. Studies not meeting these criteria (e.g., observa-
tional designs) were excluded.

Data Extraction

Two reviewers used a standardized form adapted from the
Cochrane Collaboration [33] to extract data from the included
studies. We used the Template for Intervention Description
and Replication (TIDieR) checklist and guide to identify key
elements of interventions [34]: why was the intervention done:
what was done (materials and procedures); who delivered the
intervention; how, where, when, and how much was done in
the intervention; and what tailoring or modifications were
made to an existing intervention. We also extracted the fol-
lowing data: study design, setting, population characteristics,
intervention design and duration, outcome measures, and ma-
jor findings. Because our focus was identifying elements of
effective interventions in Latin America, we included only
interventions with statistically significant positive findings
with a view toward identifying lessons for future interventions
and directions for future research.

Results
Public Policies

Several Latin American countries are in the forefront of efforts
to craft public policies that discourage consumption of proc-
essed foods and carbonated sugary beverages associated with
increases in obesity and diabetes. In 2013, the Mexican gov-
emment passed an excise tax on nondairy and nonalcoholic
sugar-sweetened beverages (roughly a 10 % cost increase) and
a sales tax on nonessential, highly energy dense foods (rough-
ly an 8 % cost increase) [35, 36]. When this policy was
enacted, Mexico had the largest per capita intake of soft drinks
worldwide [36], with a 60 % increase in sugary drink con-
sumption between 1989 and 2006 [37]. While it is too early to
assess longer term effects of this measure on rates of obesity
and diabetes, a 2016 evaluation found that the excise tax ef-
fectively decreased purchases of sugar-sweetened beverages
by an average annual reduction of 6 %, and purchases de-
creased at an increasing monthly rate of up to a 12 % decline
by December 2014 [36]. Chile has passed legislation that re-
quired food makers to emblazon packages with warning labels
if their food is high in sugar, salt, calories, or fat and bans
advertising unhealthy products to children. In 2012, Peru,
Uruguay, and Costa Rica all prohibited the sale of junk food
within public schools, while Ecuador has imposed food label-
ing using a traffic light system (with red indicating high levels
of fat, salt, or sugar) [38, 39].

In addition to policies meant to reduce consumption of
diabetes-promoting junk foods, there have been nationwide
efforts in LACs to promote better nutrition and leisure-time
physical activity. An example of this is Brazil’s academic-
government collaborative program initiated in 2003 that tar-
gets increasing physical activity [40]. Brazil’s Ministry of
Health supported the creation of a national network of re-
searchers and practitioners organized around the creation of
infrastructure to promote physical activity. The Academia da
Saude (Health Academy) uses an assets-based community
engagement model to provide free physical activity classes
(aerobics, yoga, tai chi, dance, stretching) in 4000 municipal-
ities across the country. An evaluation of an early implemen-
tation site found increased engagement in moderate to high
levels of leisure-time physical activity among former and cur-
rent intervention participants compared to similar residents
who had not participated in the intervention [40]. This effort
has informed new governmental initiatives in Colombia and
Uruguay [41] to promote physical activity, and the model was
adapted for use among Latino populations in San Diego, CA
[42, 43]. An extensive evaluation of this program is underway
through Project GUIA [40] (Guide for Useful Interventions
for Activity in Brazil and Latin America).

Another notable example of population-based policy inter-
vention for preventing diabetes is the Agita Sdo Program. The

@ Springer



80 Page4of 13

Curr Diab Rep (2016) 16: 80

program was initiated in 1996 with support from the Sao
Paulo State Health Secretariat and represents collaboration
among multiple government, research, and community orga-
nizations. The goal of Agita Sdo Paulo is to promote moderate
physical activity most days of the week, with a special focus
on students, workers, and the elderly [44-46]. The program
uses social marketing, social adaptation, and nonpaid media to
reach a large population regarding the benefits and target
levels of physical activity. Based on earlier successes, the pro-
gram has expanded throughout Brazil and to at least 11 other
Latin American countries. In addition, the program was used
as a model in 2000 to create the Physical Activity Network of
the Americas/Red de Actividad Fisica de las Americas with
support from the Pan-American Health Organization and U.S.
Centers for Disease Control [41]. This “network of national
networks” promotes regular physical activity through the in-
tegration and dissemination of policies throughout the region
and helps LAC nations implement evidence-based physical
activity strategies building on findings from member networks
[47].

Diabetes Prevention Interventions in Latin American
Countries

The peer-reviewed literature includes only a very small num-
ber of RCTs or quasi-experimental evaluations of diabetes
prevention programs targeting adults at high risk for diabetes
but not necessarily with prediabetes in Latin American coun-
tries. There were no studies modeled on the United States
DPP. Five randomized controlled trials reported positive ef-
fects on study outcomes of fasting glucose, Alc, and/or body
weight (see Table 1 for descriptions) [48—52]. Of these, three
were conducted among patients receiving care within health-
care facilities. Two studies were conducted in community set-
tings, with only one targeting a disadvantaged ethnic minority,
i.e., low-income Amerindian women in Peru [52]. All but one
intervention consisted of weekly or monthly face-to-face indi-
vidual and/or nutritional counseling conducted by nutrition-
ists. Two of these interventions also included encouragement
to engage in physical activity. Four of the studies had inter-
vention periods of 6 months, with only one having an inter-
vention period of 12 months. The program targeting
Amerindian women focused exclusively on promoting phys-
ical activity. Physical activity sessions were conducted by a
physiotherapist in an outside park with a concrete surface,
with participants randomized to two different frequencies of
group sessions teaching traditional folk and modern aerobic
dancing [52]. One study specified that the nutritionists leading
the sessions were trained in motivational interviewing-based
approaches and that the fidelity of the nutritionists to these
approaches was high [48]. Another counseling intervention
conducted in the northeast Brazilian city of Sao Luis,
Maranhao, specified that an emphasis of the intervention
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was to promote a low-glycemic index Brazilian diet readily
available in the Northeast (e.g., daily beans, manioc, local
fruits, and vegetables).

These interventions provide encouraging preliminary evi-
dence about the effectiveness of relatively low-intensity face-
to-face counseling interventions led by trained health profes-
sionals. However, follow-up in all but one study was relatively
short term, with no data on whether gains were maintained
after 6 months. Moreover, only two trials sought to extend
preventive efforts beyond formal health-care settings into
community settings, only two sought to promote both healthy
diets and physical activity, and only one intervention targeted
a low-income ethnic and cultural minority population. None
of'the interventions used nonhealth professionals to deliver the
programs, a significant limitation for low-resource settings
and facilities within LACs. Moreover, none tested delivery
modes beyond face-to-face sessions that may further reduce
costs and extend the reach of programs.

Possible Lessons for Models for Diabetes Prevention
in Latin America from US-Based Programs

A 2014 review of evaluations of community-based diabetes
prevention programs in the USA identified 46 high-quality
evaluations [27]. Twenty-three of the evaluated programs in-
cluded both an emphasis on healthy diet and physical activity
(9 RCTs and 14 non-RCTs). Of the RCTS, two of the nine
trials [25, 53] resulted in relatively large relative risk reduc-
tions (RRRs) in developing diabetes compared to other studies
(—24 and —19 %), whereas the remaining seven trials had
RRRs of =5 % or less. Studies that adhered most closely to
the DPP standards were generally the most effective. The
authors emphasized that most of the successful programs were
group based, making them more feasible for communities
with modest resources to adopt. Programs that focused only
on promoting dietary changes or physical activity rather than
both, as was the case in most of the Latin American interven-
tions evaluated to date, were far less successful in promoting
the necessary changes to reduce the risk for diabetes.
Whereas none of the US programs included in the
abovementioned review had significant numbers of Latino
adults, our review of diabetes prevention interventions
targeting Latino adults in the USA suggested a number of
intervention components that might also benefit diabetes pre-
vention programs in Latin America. In particular, the interven-
tions we identified in our review (see Table 2) illustrate the
potential usefulness of (1) community health workers
(“promotoras™) for diabetes screening [54] and delivery of
lifestyle modification programs [55-59], (2) multiple modes
of program delivery beyond face-to-face sessions [60], (3)
information technology to automate and enhance program de-
livery [61], (4) leveraging of pre-existing familial relation-
ships to engage in and sustain lifestyle modifications [62],



Page 5of 13 80

Curr Diab Rep (2016) 16: 80

SYUOW 7] Je POUTEJUTE dIOM
QOURIQIUINOID ISTEM PUR JYSIom
ur suononpay ‘dnoid jonuod

A 03 paredwod (%, §'G1—)
[012383[0Yd TAT PUe (% €'TI-)
013)$3[0Y0 [10} ‘(WD 6 [—)
QOURIQJWINIIID ISTEM PISBAIOIP
(% 1°€—) SSO[ JySrom 10jeaI13
Apueoytudis passiyoe syuedionred

UOUDAIUT A} ‘SYIUOW 9 IOy

dnoi3 jonuoos oy ur

% L’ L+ PIseaIour urqoj3ouway|
Pa1edA[S 9senuod uy (% yg—)
urqoj3oway paredA[3 pue (%, y1—)
BIWOATS Sunsey ‘(% L '6—)

xapur ssew £poq (% '¢-)

yS1om Apoq ur auroep

jueoyrudis & pamoys dnoid

UONUQAIMI ) ‘SYUOU 7] Yy

(10°0>4d) >-1a'1 10} §'¢7— pue
“(10°0 > d) sopLeoAI31n 10§ 9'8T—
(10°0>4d) 91 VqH 10} T'0—
100> d) 0 L— 21oMm sdnoi3
[o1u0d pue [eusWILIAdXd o)
u29M}9q 95003 Supsej ul

SOOUQIJJIP UBSW ‘SIUOUT § TPy

(10°0 > d oom/uru

L'8€— 'SA §'88+) Ananoe

[earsAyd ur owm pasearour

pue (¢0'0=d ‘Sw gg+ 'sa

G'1L€-) wmipos pue (10 >d

S T 11— "SA THp—) SPOOJ 10oMmS JO

uondumnsuod pasea1ddp (10°0 >d

b+ 'SA ' ¢—) dnoi8 uosedwoo

oy 03 paredwod erudA[3

Sunsey pasoxdur Apueoryrudis

pey sjuedronted ‘wnnoLLInd

paImonys e pue Surjosunod

paseq-TIA Sura1oa1 dnoid

ay uj "ssof JyStom ur sdnoi3

UM} SIOUAIYJIP OU dIoM
o101 ‘dn-mofjo3 syyuowt 9 3y

Ayanoe 1earsAyd pue ja1p jo
S)IJOUAq U0 uoIssds dnoid
Ur-()¢ Pue uoneuLIoyur
JOIP UJILIM POATSORT
sdnoi3 yog dnoi3 jonuod
2IED [eNSn pue SYHUOW 9
I9A0 SUI[esUNOd [euonIyNU
[enpratput jo DY dnoid-g

a1e0 Tensn 0} paredwod
Suresunod [euonLynu
dnoi3 pue [enpiarpur
Surpraoxd uonuaAzoiUl
yuow-¢1 Jo 1Y dnois-g

uoroNpaI aejur
J[ES UO Pasndoj FuIjesunod
QIBO PIEPUR)S “SA JOIP
eN-HSV{ Jo sojdioutrd guim
10Ip UeI[IZRIg XUl OIUAIA[3
-mo[ Sunowoid Surfesunod
[euoniynu pue snudw pauued
A[(puol ()im UOHUIAIIUI
yuow-9 Jo 1)y dnoid-g

suone)NSu0d
[euonInNU _ 9IEO [ensn,,
PIZI[enpIAIpUL pIEpUE)S
PaAIe21 os[e Jeyy dnoid

[0nuod 218D ensn MIM 1Y

Kep e unw (¢

1SB9] JB Y[em 0} PadeInodud

219m pue uonduosaid

191p B POAIdAI sjuedionte

“Kyianoe [edrsAyd Suraoxdur

pue syej pajernjes Suronpar

£]10 QAI[O pUR ‘S9[qeI0ToA

‘synay Jo ayejur Jursearour je

PAWIE SYHUOW 9 IOAO FUI[OSUN0d
[euOnINNU 908)-0}-008) [ENPIAIPUI ¢

SJeJ pajernjes
SSO] pue ‘sureis djoym ‘synij
‘s91qe1089A 210w JO uondwnsuod
‘ordurexa 1oy “Ayyenb jorp oaoxdur
0} SUOTIONISUI [BIO PUE UPLIM
POPN[OUT UONUIAISIUI YL, "HUOUT
© 90UO SUOISSAS [ENPIAIPUI puB
Jjuowr € 901M) Suolssas dnoid
JRUWLIOJ-UOISSNISIP :FUI[osunod
[euoninnu dnoi3 pue [enpIAlpuy
$9FeI12A9q pauLIaMS-TE3NS
pue ‘syonpoid jesw pue sjedur
9[es pageInodsip pue sypnpoid
Joruew pue ‘suedq ‘syonpoid
A1rep 1eJ-moJ ‘so[qeofoa
‘SINIJ JO AYEJUI PAsLIoUL
PaSemoosuy 'Spooj UOWII0d JO
S[OAQ] JIWROA[S pue SV JO
sadioutid uo sypuowr 9 1240
Suresunod 99eJ-0)-008} A[YIUOIA

sdnoi3

)0q Ul SUONB)NSUOD JO
JIOQUINU PUB UOHERINp SWES

Ayanoe reorsAyd

ur o3e3u2 pue ‘spooy

JBJ-MO[ pUE ‘s9[qeIdZ9A ‘S)niy

QUINSUOJ 0} JUAWATLINOIUD

(o) pue ‘spooj Sunmnsqns

pue 3ursooyo uo douepIng

(q) ‘suondurosard onajorp

Ajpuow pazifenpiarput (e) pue

soyoeordde paseq-urmararur

[euoneATIOW JUISN SYHUOUL §
IOAO SUOTSSAS APJooM 47

101u0 2180 Arewud oy je
Surgesunos Je pe3onpuod
jstuoninu o[3uIs v

Suresunod

[euonmnu dnoid

pue [enpiaIpur papiaoid
S)STUONLINU JO WB],

SJISTA OTUT[O UT SUI[OSUNOO
QIED PIBPUE]S PIAIOIAT
dnoi3 jonuods ayy pue dnoid
[eyusuIodxo oY) 0) SUOISSAS
[enpIAIPUT 908J-0]-998)
A[puowr ur Surosunod
papraoxd sjsruoninN

431y sem

puB passasse sem

systuoniynu £q [0o0301d 0}

Anrapy ¢sdnoi3 yioq ur

SUOIIB)NSUOD [eNpPIAIPUL

901J-0)-008] papraoid
SISTUONINNU PUTEI],

[1ze1g] ‘dS ‘0301 ory op asof
0BG Ul JOJUD QIBO-UI[BY|
Arewnd je syuaned a1om pue
W/ T Jo NG pey
nq SANIRIP ALY J0U PIP

oYM G9—)€ PaTE SINPE

suSredwed

ey drqnd y3noxy)
paunIoar Ao uerfizelg
JSEOUINOS B ‘SUI'T Ul S[AISAJI|
Kreyuopas paprodai-J[os 1o
‘SO, wines Y3y (TAH
wnIos Mo| ‘A10IsIy AJrurej
‘Ansodipe [e109SIA ‘A1S2q0
10 JYS1oMIaA0) INATL

10§ J0J0BJ YSLI JOYJO | JSed]
Je pue o0uLIo[0} AS0oN|3

paredwi yym synpe [

[1zeig

‘opyURIRIAl ‘SIN'] OBS JO BAIR
ueqIn Ue ur uoIsudladAy
m syuaned jsisse jeyy
syun yyeay a1eo Arewd
orqnd om) ur sajeqerp

jou Inq uoIsuIdAY yPIm

I9p[O 10 S1edK ()7 SINpe 907

JYS1oM 9S0[ 0} JUdWILAL)
1y3nos A[snoraaid Suiaey
se sjsiuonLNu Aq paLjal
QIOM PUB WASAS YI[eay
o1qnd ueqin ue ur syun
QIBO-T)[BAY ATEPUOJIS puR
Arewrd je 9189 9AIOIAI OYM

A3 6'7T< TINE Y 1op[o

10 pJo s1edK ()7 SINpe [4¢

[15]1 so0z
B CEER| MU

[os]ot0T
“Ie 39 (R

lev] €10C
“[e 10 ey

[8¥]010C
“Ie 30 orounssy

S}NSAI UIRIA]

dnoi3 uostedwo)

9sop pue ‘uoneInp
‘syuouoduiod UOHUSAIIU]

QIYM PUR ‘MOY ‘PAIIAI[DP OYAM

BLIOILIO uoIsnjoul juedionred

[3o1] 1R2A
‘s1oyny

(SLDY) SOmUN0d ULdLIOWY UNje UI S[eLI) P[JOTU0D PAZITUOPUET UONUaAdId Sajqerp Jo 9[qe],

1 91qeL

pringer

Qs



80 Page 6 of 13 Curr Diab Rep (2016) 16: 80

w2 3E > -~ and (5) innovative environmental change strategies such as
[SER =] = o= . .
285E % - 5. g ey collaborations with local food stores and markets to promote
Q= o O .
£E582552:", : healthy behaviors [63].
b5 =S o Y3 g3 . . . . .
g2 § vV & Eﬂ E25s3 An essential first step for diabetes prevention is early iden-
o QAU o = 9 S . . . . . .
é B z = ‘g ;, é B2s 8 tification of vulnerable populations at high risk for diabetes.
S g =2 8 & . . .
" 428202852 £ g Thompson et al. conducted a single-group quasi-experimental
Z SSgIE 05 s2 85 . . . S
5 &ggumgoggéo s among Latino migrant workers in rural Virginia an
°cg9g8=¢g £Eo 2 tud Lat t ki 1V d
o E S ESSE S E . . .
= £ % % 5 =73 “é Sz found that community health workers could use noninvasive
g 25 E£328% . . e
< =T ee 2oz diabetes and CVD screening tools to identify individuals at
risk for diabetes or CVD as accurately as registered nurses. If
more rigorous studies corroborate these findings, it would
g suggest that nonhealth professional outreach workers can be
5 o an effective and cost-saving strategy for providing population-
o R based diabetes screening in much of Latin America, where
= 22 5 g 9
R= ..
g § e resources are limited and health-care workers are scarce and
=] . .
g 3 ‘E 8 overburdened. Moreover, the program’s use of risk scoring
. — 0 . . .
§ E: 2 tools that do not require use of serum testing to evaluate risk
g 3 5 3 . . .
5 £ob makes the program more feasible and less expensive for dis-
O &

semination in LACs.
In five of the evaluated interventions delivered exclusively

g . "g by community health workers, or “promotoras,” positive in-
X e R '53;5 R tervention effects were demonstrated immediately after the
g Tg % el g g gz § 5 interventions [54-57, 59]. In three of the interventions, com-
= S o E =388 . . .
8o |EzEB%22 gg munity health workers delivered culturally tailored
72} = 0 = N .
£ 222 -z 28 23 community-based versions of the DPP for groups of
S SRR ] . . . .
g '% & _«g §Sdw %E 5 Spanish-speaking Latinos [56, 57, 59], and in one RCT, com-
o =1 0o V2L G . . .
£¢ &85 gz § 5 § § 8 munity health workers (CHWSs) in one arm provided supple-
g § 24 5888%3 g mental support to participants beyond an adapted DPP pro-
< . .
=5 | & gram delivered by health educators [58]. Ruggiero et al. and
° Ockene et al. explicitly described the use of community-based
é; participatory research (CBPR) methods to work with commu-
g e nity stakeholders to translate the DPP and adapt it to provide
; o El 2 B culturally specific information on diabetes risk and strategies
Qo o . . . « .
2 92283 to improve diet and physical activity. The use of CBPR
2% &% Yy Y
I o . . . . .
B 5 §§ § § methods is critically important in both US and LAC settings
E % 2.8 ng g to gain buy-in from key stakeholders, ensure the cultural ap-
2 9 Q . . . .
% £ £ §§ propriateness of programs, and increase the likelihood that
Q . . . . .
= goe=e=" programs found to be effective will be disseminated and main-

tained over the long term. Despite their positive findings, these

< 2 studies had limitations. All of the trials except that of Rosas
8 EER) et al. [58] did not examine whether gains in outcomes were
5 T o g e . . .
o £ maintained beyond the end of the intervention period, and
Q Q-5 Q0 . . . .
'z g 23 Rosas et al. found that weight loss gains achieved during the
-_— < . . .
g gES intervention at 6 months were not sustained at the end of the
= 522 . . . .
= 25 Sz intervention at 12 or 24 months. Moreover, one promising
E; g £ < a;-’ intervention, the evaluation of Ruggiero et al. of the culturally
E © 2o E adapted 1-year intensive DPP program did not include a con-
2 trol group. These interventions had promising initial results,
E o however, that need to be built on in larger scale rigorous eval-
5 5 uations that also examine whether gains are maintained
- |65 | among both Latino populations in the USA and in LACs.
— — .
= 2 5 5 B The use of community health workers and other lay outreach
5 £ . L. . .
S I workers will be crucial in LACs to effectively extend diabetes
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prevention efforts to low-income, rural, and ethnic and cultur-
al minority populations in Latin America.

Another important consideration for extending the reach of
diabetes prevention is the development and testing of alterna-
tive delivery methods that can serve as either adjuncts or sub-
stitutes for face-to-face group sessions. Albright et al. evalu-
ated telephone outreach from a health educator plus mailed

fat or fiber or perceived barriers. In store-level

analyses, a group-by-time interaction was
observed for availability of fresh and canned

intervention tiendas: intervention customers
reported an increase in F and V intake
vegetables; the intervention increased the
availability of vegetables but not fruits

over time. No other significant
vegetable variety, behavioral strategies for

consuming nearly an additional daily
servicing of F and V, with no increase

A group by time interaction approached
significance for increased daily servings
of F and V among customers at the
group-by-time interactions were observed
on other outcomes including fruit or

Intervention condition participants reported
among control participants (p <0.06).

:a newsletters compared with mailed newsletters alone after all
o . . . .
= participants had received 8 weekly 1-h face-to-face sessions to
S promote physical activity. They found that the phone + mail
condition resulted in significantly greater increases in estimat-
_ ed total energy expenditures at 10 months than the mail-alone
5é é 3 B condition. In Marcus et al.’s intervention to increase physical
<+ % g 4 .. . . . .
Py gé E- activity among inactive, low-income, less acculturated Latino
N 2583 .
EEE g SE2 adults, they compared a computer expert system-driven, cul-
S E =R . .. . .. . .
% Egegg32 turally and linguistically adapted, individually tailored print
? E § 238 24 B intervention delivered by mail with an attention control group.
sEEeE8384 . . .
é 28E2E82:¢% After 6 months, the intervention group had significantly more
& 2593 %EE = minutes a week of moderate to vigorous physical activi
E |gEzeiiiz gorous phy vy
S g £ compared to the control group [61]. Along with automated,

mail-delivered programs and telephone outreach that were
tested in these two interventions, there is growing evidence
for the effectiveness of e-Health and mHealth interventions,
such as interactive voice response (IVR) systems, online pro-
grams, email and text message outreach, and use of social
media platforms such as Twitter and Facebook [64].
Incorporating such virtual forms of program delivery and out-
reach into diabetes prevention programs is an important arca
of intervention research both in programs targeting Latino
populations and in LACs.

A fourth line of promising intervention research that could
inform diabetes prevention efforts in LACs is exemplified by
Sorkin’s family-based intervention that leverages pre-existing
familial relationships to help initiate and sustain lifestyle mod-
ifications. Targeting families in diabetes prevention makes
great sense for all populations as obesity tends to occur in
multiple members of a family and has been associated with
families’ nutritional and exercise habits. A family focus may
be even more important among Latin Americans and US
Latinos because strong cultural values emphasizing the impor-
tance of family relationships suggest that behavioral changes
in diet and exercise will most likely occur and be maintained
as a family unit. Sorkin et al. argue that the mother-daughter
bond is especially important. Accordingly, in their 16-week
intervention (Unidas), pairs of Latina women with type 2 di-
abetes and their daughters who are overweight or obese par-
ticipate together in group meetings as well as in home visits
and phone calls by a health coach. At 16 weeks, Unidas par-
ticipants had lost more weight and improved their diet more
than the control participants.

implement a food marketing
campaign and installing store

equipment to promote
resh fruits and vegetables

were trained to promote F & V
sales, including how to

duration, and dose
Tienda employees and managers

and an audio-based media campaign;
and (3) equipment to make structural
changes to present F and V in

and manager trainings; (2) an 8-week
ready-to-eat forms

food marketing campaign that
included a point-of-purchase

Who delivered, how, and where Intervention components,
component, food demonstrations,

Research staff conducted (1) employee

lity criteria were as
follows: at least 18 years old; lived in a

community where the tienda was

that tienda at least weekly; did not visit any

weekly; purchased some produce at
of the other participating tiendas;

179 adults who were recent immigrants
from Mexico or Central America
and customers of 4 small store
“tiendas™) (at least 40 participants
per store) in central North Carolina.
located; visited the tienda at least
consumed less than 8 cups of fruits
(F) and vegetables (V) per day

Authors, year [ref] Participant inclusion criteria

Table 2 (continued)

=8 A final line of promising research represented by Ayala
gg et al.’s RCT is to develop and test innovative approaches to
z change local environments to promote healthy eating choices
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and physical activity [63]. While larger scale governmental
action will be necessary to change regulations, taxation, and
other policies to incentivize healthy eating (such as Mexico’s
excise tax) and physical activity, neighborhood- and
community-level interventions can promote increased avail-
ability (and potentially affordability) of healthy foods through
collaborations with local stores and markets. In the Ayala
study, investigators randomized small Latino stores serving
US Mexican and Central American communities to a 4-
month environmental change intervention (see Table 2 for
details) or a delayed treatment control condition. The store-
based intervention was moderately effective in increasing fruit
and vegetable intake of their sampled customers. The devel-
opment and large-scale implementation of effective strategies
to reshape the current obesogenic food and built environments
in Latin American countries that are fueling the diabetes epi-
demic will be as or more important for preventing diabetes as
initiatives focusing on improving individuals’ behaviors.

Conclusions

Our scoping review yielded several innovative governmental
initiatives to stem the growing prevalence of diabetes in Latin
American countries. It will be important to more rigorously
evaluate the effects of policies such as Mexico’s taxes on
calorie-dense beverages and foods and of collaborative
population-based efforts among government, research, and
community organizations to promote physical activity and
healthy diets such as the Academia da Saude and Agita Sao
Paulo programs. Our review also identified a small number of
short-term trials of face-to-face health professional-led group
and individual counseling sessions to promote physical activ-
ity and/or healthy diets to achieve weight loss and improved
glycemia among adults at high risk for diabetes. Such efforts
to test the efficacy of different curricula, counseling ap-
proaches, meeting frequencies and durations, and intervention
duration of professional-led face-to-face sessions are impor-
tant to inform effective lifestyle modification programs for
individuals at risk for developing diabetes in LACs. Yet, even
highly effective health professional-led face-to-face programs
will represent only a small part of the array of interventions
and broader initiatives necessary for diabetes prevention ef-
forts in LACs.

While the DPP has been successfully adapted for diverse
community settings, to be delivered by CHWs and other lay
health workers, and offered through different media and plat-
forms in the USA, we did not find published evaluations of
any efforts to adapt the DPP in LACs. Such efforts will require
careful consideration of the specific characteristics of different
local contexts. Many individuals face substantial barriers to
attending frequent in-person visits, even those in convenient
community locations, and men in particular are often

@ Springer

underrepresented in clinic-based programs. The content of
sessions will need to be adapted to be suitable for lower liter-
acy and numeracy levels. Cultural norms that affect food and
physical activity preferences and attitudes about body weight
and weight loss will need to be incorporated. Environmental
barriers that may affect food availability or exercise opportu-
nities will have to be addressed. In addition to barriers, there
may be unique facilitators that can support intervention deliv-
ery in LACs (e.g., the widespread use of cell phone).
Consideration of the needs for sustainability and dissemina-
tion of the adapted intervention within different local contexts
will be critically important. Toward this end, evaluations of
new diabetes prevention interventions in LACs should incor-
porate frameworks such as the RE-AIM (Reach,
Effectiveness, Adoption, Implementation, Maintenance) mod-
el to include essential information for scaling up and replicat-
ing effective programs [65] and utilize strategies to engage
and gain buy-in from key stakeholders at all stages of inter-
vention development, implementation, and evaluation.
Resource limitations and access barriers across LACs fur-
ther represent obstacles to the widespread dissemination of
effective models of diabetes prevention that rely exclusively
on delivery by CHWs and other lay outreach workers. Health
professionals with the skills necessary to train and supervise
these lay workers are scarce, and programs that work in a
controlled, research environment may be delivered unevenly
on a larger scale. Fortunately, studies in multiple countries
have shown that mobile health technologies can increase the
scalability and potential cost-effectiveness of programs de-
signed to address diabetes risk factors [64]. Programs have
been developed using mHealth tools to assist CHWs with
tablet-based guidance for patient assessment and effective
communication, education, and behavioral goal setting [66].
Other programs have focused on mHealth approaches for pa-
tient monitoring and education between face-to-face encoun-
ters [67, 68] that also hold significant promise for diabetes
prevention efforts. RITMOS [Red Iberoamericana de
Tecnologias Moviles en Salud] is an international network
designed to promote the development, dissemination, and sus-
tainability of these promising approaches [69, 70]. The Pan
American Health Organization (the regional representative of
the WHO) is focusing attention on this topic and recently
made available a mobile app to measure cardiovascular risk
[71]. These regional and other national level efforts in LACs
will play an important role in coming years in making sure that
facilitators of diabetes prevention programs and patients at
risk for diabetes have the resources they need to be effective.
The Affordable Care Act and initiatives by the Centers for
Medicare and Medicaid Services (CMS) in the USA are using
their “power of the purse” both to increase the cost-
effectiveness of care and to restructure provider incentives in
order to more effectively promote the goals of prevention and
health—including the prevention of diabetes. In contrast,
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public and private payment systems in Latin America are still
often fee-for-service based, with few incentives for improving
the quality and outcomes of diabetes prevention programs.
Aligning these economic incentives will be an important part
of promoting the implementation of more effective diabetes
preventive programs that give health systems and communi-
ties the resources they need to do the right things, including
the hiring, training, and supervising of programs for assisting
individuals with weight loss, improved diet, and physical ac-
tivity goals. Throughout Latin America—as in the rest of the
world—a broad range of diabetes prevention programs and
policies at all levels must be developed, implemented, and
continuously evaluated and refined to help individuals and
populations live healthier lives free from diabetes and other
lifestyle-related diseases.
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