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= Diabetes as a public health problem

= The Central role of communities in prevention
= Evidence for action to prevent complications
= Evidence for action to prevent diabetes

= Needs and the way forward



Diabetes as a Public Health Problem

=High and growing prevalence

=Extensive and diverse social determinants

=Diverse comorbidity and complex care

=Difficult and varying barriers to both care and prevention

=Beyond what health care can provide alone



What should prevention look like?

= Have multiple avenues of public health
action, including health systems,
health promotion, and population-wide policies:

= |nclude both a high-risk and population approach.



Classic Public Health Avenues for Chronic Disease Prevention




What should prevention look like?

Have multiple avenues of public health
action, including health systems,
health promotion, and population-wide policies:

Include both a high-risk and population approach.

Be multi-tiered using risk stratification approaches to link
Interventions to risk level.

Consider short-term and long-term time horizons.



Diabetes Pyramid of Prevention

Prevent morbidity through optimal risk factor
management and screening for complications
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Range of Potential Public Health Priorities for Diabetes

Normal Risk IFG/IGT  Type 2 DM T
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 Glycemic control =
 Blood pressure control
e Lipid control
 Tobacco counseling
 Self-mgt education
 Retinopathy screening
 Foot care / screening

e CKD screening _J
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The eHealth Enhanced Chronic Care Model (eCCM)

Community — Health Systems — eCommunity — eHealth

/ Clinical Decision Support

Deliveiy Systai Desigh (graphs, charts, protocols, Clinical Information Systems
{care coordination, ACOS, guidelines, reminders, (EHR, PHR, patient portal, Internet,
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Improved Outcomes

{ce-by) Gee PM, Greenwood DA, Paterniti DA, Ward D, Miller LMS
J Med Internet Res 2015;17(4):86, http://www.jmir.org/2015/4/e86/



Effectiveness of quality improvement strategies on the
management of diabetes: a systematic review and
meta-analysis

Andrea C Tricco, Noah M bers, Jeremy M Grimshaw, David Moher, Lucy Turnes, Jomes Galipeay, §onaHalperin, Brigitte Vachon, Tim Ramsay,
Braden Marnins, Marcells Tonell, Kaveh Shojenia
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Lancet, 2012
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The www.thecommunityguide.org

sommunity WHAT WORKS

Diabetes Prevention and Control

Evidence-Based Interventions for Your Community

Team-based care interventions to help patients manage type 2
diabetes nd improve ABCs.

« (Case management interventions to coordinate and provide care.

» Engage community health workers in care and prevention to
improve glycemic control and weight-related outcomes.

 Intensive lifestyle interventions for patients with type 2 diabetes to
improve glycemic control, dietary, PA, and weight management.

» Implement telehealth interventions to assist in efficient interaction
between providers and patients to improve dietary practice.



Range of Potential Public Health Priorities for Diabetes
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ORIGINAL ARTICLE Review article
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Range of Options for Prevention

= |ndividual-Focused:
* Structured, multi-disciplinary lifestyle
* Metformin and other drugs
* Nutrition and education referral
* Low Intensity, high reach counseling approaches
* Worksite wellness



How effective were lifestyle interventions in real-world settings
that were modeled on the Diabetes Prevention Program?

First Author- Weight
(Year of Publication) Change (95% CI)

26 StUdleS Of 3797 hlgh ”Sk adUItS Medical and Allied Health Professionals

Aldana-(2005)
Davis-Smith-(2007
Siedel-(2008)
MCBride-(2008)
. - Pagoto-(2008)
o Boltri-(2008)
Diverse settings: ek (2000
Amundson-(2009)

McTigue-(2009
12 community (recreation, faith) e o)
Kramer- (2009)
Kramer-(2009
11 health care Cantommoon poto)
Kramer-(2010)
Almeida-(2010)
Vadheim-(2010) ¢———a—i—
Bersoux-(2010)
Jaber-(2011)

Mean weight change: 4% Botwi 201

Ackerman-(2008

Parikh-(2010)

Every 4 sessions attended: 1% oo o0

Katula-(2011)

- = Subtotal
percentage point added weight loss
Tate-(2005) - -12.16,1.96)
Estabrooks-(2008) - .48, 3. 28)
McTigue-(2009)
Kramer- (2010)
Subtotal

Overall -3.99 (-5.16, -2.83)

-15 <10 - 0 5 10 15
Percentage weight change

Ali et al., Health Affairs, 2012 Favors Intervention  No intervention effect




Systematic Review: Cost-effectiveness of individual-level T2DM Prevention

Median (range), $/QALY,

healthcare perspective

Prevention strategy: Lifestyle 11 $12,557 (CS-$23,957)
Metformin 2 S$17,153
Time horizon: < 10 years 5 519,686 ($6,235-545,530)
>=10 years 8 $13,127 (CS-$23,957)
Modality: In-person 6 $10,930 (CS-522,516)
Virtual 3 $12,557 (CS-$13,155)
Combination 2 $10,768
Delivery setting: One-to-one 3 $19,686 (CS-$S22,516)
Group 2 $7,126
Combination of both 1 S13,844
Provider type: Health professionals 3 $19,686 (CS-S23,957)
PCP + trained lay health workers 3 $8,016 ($6,235-513,844)

Siegel, Zhuo, Ng, Jawands, Zhang, Zhang, Under Review, 2018



Relacion de la Hb-alc (eje de las x) y la Incidencia de Diabetes a 10 afios (eje de las y).
El tamafio del circulo representa la proporcion de los casos de diabetes a lo largo de 10 afios.
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The National Diabetes Prevention Program:
A Public-private partnership to scale the translated model of the DPP.

Congress authorized CDC to establish the NATIONAL DIABETES
PREVENTION PROGRAM (National DPP)—a public-private
initiative to offer evidence-based, cost effective interventions in
communities across the United States to prevent type 2 diabetes

HEALTH CARE

ORGANIZATIONS
EMFPLOYERS

FAITH-BASED
PRIVATE ORGANIZATIONS
INSURERS

COMMUNITY

ORGANIZATIONS

to achieve a greater impact on reducing type 2 diabetes



The core of the National DPP is a CDC-recognized, year-long lifestyle change program that offers participants:

O —
A TRAINED :' CDC-APPROVED ..H.. GROUP OR INDIVIDUAL
LIFESTYLE COACH e CURRICULUM -' .. SUPPORT OVER THE COURSE
4] OF A YEAR DEPENDING ON

IN-PERSON OR VIRTUAL
PROGRAM

Elements of the National DPP Lifestyle Change Program
Program Start

—_—

»  PROGRAM GOAL: Help participants make lasting
behavior changes such as eating healthier, increasing
physical activity, and improving problem-solving skills

Weekly
1-6 ~— Seczions
{16 mindmum)
Example modules covered in core curriculum;
*  Eat Wellto Prevent T2

_ *  Burn More Calories Than You Take In

- *  Manage Stress

*  Keep Your Heart Healthy

Months
1

Manthly Sessions facilitated by a trained lifestyle coach
T-12 = Riinns
{6 mininmiam)|

—

»  PARTICIPANT GOAL: Lose 5 — 7% of body weight
Program End

http://www.cdc.gov/diabetes/prevention/pdf/ndpp_infographic.pdf



National DPP Strategic Goals

Increase supply of quality programs.

Build workforce to deliver program

Increase coverage among public and private payers

Increase referrals from healthcare providers

Increase demand for the National DPP among people at risk

Maintain quality standards through a recognition program and registry.



CDC Diabetes Prevention Recognition Program

CHIHUAHUA

Monterrey
0

SAJA SINALDA
CALIFORNIA SUR - VAEDA pURANGO! / The

o 1557 CDC-recognized programs across 50 states/territories.

e >10,300 coaches (lay people; health professionals) trained.

e Serving 156,935 eligible participants.

e 65 commercial health plans providing some coverage for 3M in 11 states




A National Effortto Prevent Type 2  Jicit o "iv e .
Diab etes: Pa’l‘-ticipant7 Level Mohammed K. Ali,*? Kunthea Nhim,’
Evaluation of CDC’s National

Deborah B. Rolka,* and Ann L. Albright’
Diabetes Prevention Program

Diabetes Care 2017,;40:1331-1341 | DOI: https://doi.org/10.2337/dc16-2099

Participants’ attendance and percent body weight lost (unadjusted) by number of sessions attended among eligible* participants enrolledt in the lifestyle change program

Percent of body weight lost from first to last session attended
among those reporting at least 2 weights (94.2% of 14,747)

All eligible participants, Percent achieving physical
n=13893§ activity goal of 150 min/fweek,

Percent achieving weight
n=121920%

Median (25th, 75th) loss goal of =5%, n = 13 803§

Total 3.1(0.8 6.7) 55 415

Sex

Male** 3.8(1.1, 7.4) 40.0
Female 3.0(0.7, 5.5) 34.5
Age group (years)
18-44%* 2.2 (0.3, 5.4) 27.5 34.3
45-64 3.1(0.8, 6.7) 5.0 401
B5+ 4.1(14, 7.6) 43.1 50.9
Race/ethnicity
Hispanic 2.5(0.5, 5.9) 30.8 473
Mon-Hispanic fwhite onby** 4.1(1.4, 7.8) 43.2 486
Mon-Hispanic/black only 2.2(0.3, 53) 7.1 399
Other 2.6(0.4, 5.7) 29.1 30.7
Baseline BMI (kg/m")
< 25%* 2.8 (0.8, 6.0) 30.8 54.8
5-19 3.4 (0.9, 6.8 37.2 46.6
=30 3.1(0.8 6.8) 35.9 39.8
Higibility category
Entered program with blood
test/history of GDM** 3.2(0.8, 6.8)
Entered program on risk test only 3.0(0.7, 6.6)

523
39.2




Evaluation of 117 NDPP Sites Based on Interviews and Surveys

= Keys to enrollment success include:
* Offering multiple class locations.
* Using multiple recruitment strategies.
* Information sessions.

= Keys to retention success include:
* Monitoring early logistical challenges related to space, timing.

* Non-financial incentives, such as gym memberships,
cookbooks, athletic gear, transportation.

* Lifestyle coach training & background

* Cultural adaptation for curricula, including cultural themes,
Images, language, dietary restrictions.



Challenges / Barriers to Individual-Targeted Approaches

= Structure, reimbursement, scalability
= Engagement, Participation, Sustainability
= Too late in the pathogenesis of diabetes?

= Diabetes Is a common-source epidemic rooted in culture
and society?

= Risk factor levels of the general population remain high.

= Qver long time horizon, the general population
contributes most cases.
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14.2M
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Population size (millions)

15

12.19
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						Engaged		Not engaged

		Diagnosed Prediabetes		Total		15

				Glucose tesing		12.19		1.96

				Any advice/referral		9.48		1.57

				PA advice		6.63		2.85

				Dietary advice		6.74		2.15

				WLP referral		1.12		2.08

				DPP referral		0.29		0.45

		ADA High Risk, no Diagnosed Prediabetes		Total		55.2

				Glucose testing		38.47		8.06		1y		1-3y

				Any advice/referral		22.8		5.08

				PA advice		15.48		7.8

				Dietary advice		14.71		4.87

				WLP referral		1.97		3.92

				DPP referral		0.09		0.13






Proportion of Non-diabetic Adults Meeting Key Healthy
Targets for Diabetes Risk Reduction, NHANES 2007-2012

I N L B

Vegetables
Dairy

Whole Grains

Added Sugars

Saturated Fats

Leisure-Time Phys Activity

Siegel et al., presented at ADA 2016 Scientific Sessions




Range of Options for Prevention

= |ndividual-Focused:
* Structured, multi-disciplinary lifestyle
* Metformin and other drugs
* Nutrition and education referral
* Low Intensity, high reach counseling approaches
* Worksite wellness
= Population-wide
* Fiscal Food and crop policies
* [ncentives for Healthy foods in food deserts
* Community / urban re-design for physical activity
* Food and menu labeling
* School food and physical education policies
* Broad awareness and social marketing



Promising Targets for Population-Wide Food

Policies to Influence Cardiometabolic Risk

[ fRERF=]

12 August 2011 Last updated at 0544 ET

Cutting salt 'should be global priority’

By Matt McGrath
Science reporter, BBC World Service

Soft Drink and Juice Consumption and Risk of Physician-diagnosed Incident Type
2 Diabetes

i P e

The Singapore Chinese Health Study RMJ

Fruit and vegetable intake and incidence of type 2 diabetes
mellitus: systematic review and meta-analysis

Patrice Carter, research nufritionist,” Laura ] Gray, research associate in medical statistics,” Jacqui Troughton,
senior research associate, Kamlesh Khunti, professor of primary care diabetes and vasaular medidne,?
Melanie ) Davies, professor of diabetes medicine!

OPEN @ ACCESS Freely available online PLOS mepicine

Whole Grain, Bran, and Germ Intake and Risk

of Type 2 Diabetes: Reduction in the Incidence of Type
and Systematic Revi 2 Diabetes With the Mediterranean Diet

Results of the PREDIMED-Reus nutrition intervention randomized trial

Jeroen S. L. de Munter1‘2, Frank B. Hu."3‘qr Donna
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Summary of the cost-effectiveness of fiscal policies to prevent T2DM

Fiscal policy

SSB tax 20%, penny-per-ounce, 10%, or $S0.5/L tax on SSB 9 CS

Sugar tax $0.99/100mL ice cream; $0.9/100g other products 1 CS

Subsidy 30% or 0.15/100g subsidy for fruit/veg consumption 4 CS to worse heatlh
Combination tax and subsidy  Tax SSB, sat fat., sodium, sugar; subsidy fruit/veg 1 CS

Environmental change

Fresh food in low-income area Open supermarket 1 CS
Workplace healthy food Provide healthy food in cafeteria 1 CS
Enhanced phys act access Increase facilities for physical activities 1 S36k/QALY

Health promotion

Campaign Community-wide, mass media, or internet campaign 4 S$87k/QALY to CS
to promote physical activity

Healthy eating education in Diet education and cooking classes 1 More QALY but no

low-income community change in cost

Social support PA promotion Use organized groups to promote physical activity 3 S35 — 50k/QALY

Physical activity promotion for Encourage walking and reduce car use using tailored 2 $17,658/QALY - CS

targeted population educational information

Siegel, Zhuo, Ng, Jawands, Zhang, Zhang, Under Review, 2018



Key Considerations in Design of Prevention Strategy

Prevalence/Burden of Diabetes

Prevalence/burden of undiagnosed diabetes.

Current status/trajectory of environmental/cultural risk.
Capacity of health system to manage diabetes.

Potential of communities and insurers to support high
risk individuals.

Political context/will for population-wide intervention.

Time horizon of public health goals



High Prevalence / High Income Countries

12% Prevent morbidity
Diabetes

3% Efficiently detect

Very High Risk Reduce progression
(IGT; Alc 5.7%: GD

High Risk Reduce risk
(FPG100; Obesity; HTN

Change
Communities
Environments.

Fiscal Food Policies
Healthy foods in food deserts

Community / urban re-design

Health Education and Health Promotion



High Prevalence / Low- and Mid-income

Prevent morbidity

Diabetes

R P Efficiently detect

Very High Risk Reduce progression
(IGT; Alc 5.7%: GD

High Risk Reduce risk
(FPG100; Obesity; HTN

Change
Communities
Environments

Fiscal Food Policies
Healthy foods in food deserts

Community / urban re-design

Health Education and Health Promotion



Summary

Diabetes demands a multi-tiered strategy to reduce complications,
progression of high risk individuals, and population-wide risk.

Science base to prevention complications and individual-targeted
prevention approaches is strong, from RCTs and CE modeling.

Science base for population-wide policies is encouraging and
growing, with need for rigorous natural experiments of real-world
policies.

High income, high prevalence countries should invest in all areas,
depending on the political and health care insurance context.

LLow and middle income countries should prioritize team-based
Integrated care and population-wide approaches, with individual-
targeted approaches under optimal settings.



extras



Prioritizing our Core Science Base

1 Systematic reviews of trials

1 Randomized controlled c

1 Well-designed natural ex

Inical and community trials

neriments

1 Rigorously designed moc

8 Prospective cohorts
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Long-term Sustainability of Diabetes Prevention Approaches
A Systematic Review and Meta-analysis
of Randomized Clinical Trials

Table. Random-Effects Meta-analyses Exploring RR for Diabetes Among LSM and Medication Studies
After Treatment Withdrawal

Source

Intervention

Intervention, y

End of Active
Intervention,
RR (95% Cl)

Follow-up?®

End of Follow-up,
RR (95% Cl)

LSM Trials

Swinburn et al,*°
2001

DPP,3334 2002,
2009°

DPS,*>3€2001,
2013

Da Qing,>7:38
1997, 2008

Pooled estimate

Reduced-fat diet

Diet and physical
activity

Diet and physical
activity

Diet and physical
activity

0.76 (0.25-2.34)
0.48 (0.41-0.58)
0.44 (0.29-0.68)
0.68 (0.54-0.85)

0.55 (0.43-0.70)

50y

57y

90y

94y

0.70 (0.26-1.88)
0.68 (0.63-0.73)
0.63 (0.54-0.73)
0.86 (0.81-0.92)

0.72 (0.60-0.86)

Medication Trials

Eriksson
et al,®°2006

DREAM,2%:72
2006, 2011

DREAM,22:57
2006, 2011P

DPP,2133 2002,
2003

STOP-NIDDM, ®°
2002

ORIGIN,®” 2012
Pooled estimate

Glipizide
Rosiglitazone
Ramipril
Metformin
Acarbose

Insulin glargine

0.41 (0.01-11.3)
0.43 (0.37-0.48)
0.93 (0.82-1.04)
0.76 (0.66-0.88)
0.78 (0.68-0.90)

0.79 (0.67-0.94)
0.71 (0.55-0.92)

0.20 (0.03-1.53)
1.07 (0.88-1.32)
1.08 (0.89-1.33)
0.76 (0.68-0.85)
1.46 (0.90-2.36)

0.86 (0.74-0.99)
0.95 (0.79-1.14)

Haw et al., JAMA Intern Med 2018




FE Community
Preventive Services
Task Force

Diabetes Prevention: Interventions Engaging Community Health
Workers

Community Preventive Services Task Force

Finding and Rationale Statement
Ratified August 2016

Screening and health education—CHW:s deliver individual or group education on diabetes self-management,
provide adherence support for medications, and monitor patients’ blood pressure as recommended by the
American Diabetes Association.

QOutreach, enrollment, and information—CHWSs reach out to individuals and families who are eligible for medical
services, help them apply for these services, and provide them with proactive follow-up and monitoring, such as
appointment reminders and home visits.

Member of a care delivery team—CHWSs partner with the patient, their primary care provider, and other health
professionals to improve coordination of diabetes care, education, and support.

Patient navigation—CHWSs help individuals and families navigate complex medical service systems and processes
to improve their access to care.

Community organization—CHWs facilitate self-directed change and community development by serving as
liaisons between the community and healthcare systems.



Figure 15. A schematic diagram showing how to use diabetes centres, diabetes teams and diabetes registers
to integrate professional education, research and practice with linkage of register data to other databases to
identify root causes, evaluate care standards, monitor clinical outcomes, perform surveillance of prevalence
(burden) and incidence (intervention) of diabetes and its complications to inform practices and policies.
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HeALTH CARE REFORM
Impact of Pharmacist Care in the Management
of Cardiovascular Disease Risk Factors

A Systematic Review and Meta-analysis of Randomized Trials

Valérie Santschi, PharmD, PhD; Arnaud Chiolero, MD, M5Sc; Bernard Burnand, MDD, MPH;
April L. Colosimo, MSc, MLIS; Gilles Paradis, MD, MSc

Pharmacist Lzual Care Favors § Fawors Mean Difference
Source Care Group Group Pharmacest care | LUsual Care Waight. % [95% CI)

Bopdan et 2l 1898 49 46 — 1 346 —12.00{-21.06 to -2 94)
Baorenstein t al &= 2003 ] ] — 423 ~11.001{~18.60 to -3.40)
Carter et al.'® 2008 1M 78 557 —B.70{-14.31 0 -3.09)
Carter gt al = 7009 182 210 — 73 ~10:90{-14.43 t0 -7 37)
Chiu et al 25 2008 T8 76 653 ~1280{-17.19 10 -B.41)
de Castro et al, " 2006 30 ] 558 =200 {-7.60 to 350
GargHo and Cabrita @ 2002 41 41 248 ~18.36: {(—20.96 to —6.76)
Grean et &l *! 2008 261 258 137 —6.00 (9. 35 to -2 B5)
Hennessy ot al5 2006 17 B&7 -3.00{-3.81 ta-2.19)
Hunt =t &l 48 2008 233 105 —6.00 [-9.75 to —2.25)
Lee st 213 3006 73 51 —B.90{-15.14 10 -2 B&)
McXennay et al = 1973 M 285 -20.00{-30.47 t0-B.53)
Mehos at &l * 2000 18 285 -10.10{-20.62 to 0.42)
Okameato and Nakahiro, 3 2001 164 722 ~7801-11.34 tp -4 26)
Santschi et al*” 2008 M in —5.50{-14.04 1o 3.04)
Salomen at 2157 1988 B3 ] 524 —£.40{-12 46 1o —0.34)
Sookanskmun et al # 2004 118 T E.28 —4 65 (—3.35 to 0U05)
Vivian ¥ 2002 26 ] 283 ~14.40{-24.96 1o -3.84)
Tillich et &l *= 2005 B4 1 554 —450{-10.15 10 1.15)
Total 5284 - 100.00 —B.05 {-10:20 0 -5.91)
Tesst for heterpenaity: X°=73.40. F<001; 2=75.5%
Tesst for overall effect: z=7.35, P <.001

-3 -0 10 0 10
Maan Differenca in Systalic BR. mm Hg




Risk factors for type 2 diabetes mellitus:
an exposure-wide umbrella review of meta-analyses

Hip circumference

Serum vitamin D

Total physical activity

Coffee

Whole grains

Alcohol consumption
Leisure~time physical activity
Healthy dietary pattern
Smoking (former)

Age at menarche

Dietary heme iron
Sugar-sweetened beverages
Smoking (current)
Processed meat consumption
Educational status

Major depressive disorder
Preterm birth

Smoking cessation

Serum uric acid

Psoriasis

Serum CRP

Sedentary time

Bipolar disorder

BMI (overweight)

Serum ..GT

Metabolic syndrome
Metabolically healthy obesity
BMI (obese)

Gestational diabetes
Metabolically unhealthy obesity

Bellou et al, PLOS One, 2018

0.57
0.62
0.65
0.70
0.74
0.74
0.75
0.80
1.14
1.25
1.28
1.30
1.39
1.41
1.41
1.48
1.51
1.54
1.60
1.69
1.79
1.91
1.98
293
3.07
3.35
4.40
6.88
7.43
9.50

0.48
0.54
0.59
0.65
0.70
0.67
0.70
0.76
1.10
1.15
1.16
1.21
1.33
1.25
1.28
1.28
1.33
1.36
1.44
1.50
1.51
1.66
1.62
233
2.22
275
2.83
5.39
479
7.48
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Figure 13. A meta—analysis of 181 trials (N = 135,112) showing the effects of multi-component integrated care on mean
difference (MD) in Alc, systolic blood pressure (SBP) and LDL-C in different regions and patient groups compared to

usual care with team change, facilitated patient relay and patient education/self management having the largest effect size
(Lim LL et al Diabetes Care 2018) .
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