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KEY RESULTs = {, Aawsussauwadeeesszang « an.dsanlunal oo : L.
: Health Japan 21 (ll) nnsananuausauu
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nsmeanlspnaantaaniialatlaz ~5,000 au
(Evidence level: E-la).

Low = High

Systolic blood pressure

Figure 1-6 Population strategy to shift the distribution of systolic blood
pressure in the Japanese to a lower level. A full color version of this figure is
available at the Hypertension Research journal online.

GUIDELINES (Japan Society of Hypertension 2014)
Hypertens Res. 2014;37:260-265
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[Prevention of cardiovascular disease]

1y 101 (W-Pl- 2555'2555)T When the goals of 4 risk factors are achieved
| 1 1 |
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; . _ ; [Reduction of risk factors]
When the improvement of 4 lifestyle-related factors is achieved

SBP  2.3-mmHg decrease 1.5-mmHg decrease  0.12-mmHg decrease (in men only)  0.17-mmHg decrease
(40.23 s dson/il) | (40.15 sin.dsan/il) | (4,0.012 sinv.dson/1) | (4,0.017 sun.Usan/i) |
I
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[Improvement of lifestyle]

Figure 1-7 Target establishment for cardiovascular diseases in Health Japan 21 (11).562 A full color version of this figure is available at the Hypertension

Research ourral online. GUIDELINES (Japan Society of Hypertension 2014)
Hypertens Res. 2014;37:260-265
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From Limitation to Aware & non-ignorance
for lifelong learning &
sustainable development

from limited resource

Holistic approach of health service

Thai NHES 2014: n =19,468(57.8% % )

Fig. 1.3. Prevalence, awareness, treatment and control of hypertension among the Thai
population, 2014 _oane lNIHA]LAND
&
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Have high blood Aware Treated Controlled
pressure

Source: Mational Health Examination Survey 2014

Mﬁﬂ@@iﬂﬁigﬂmamﬁiauzﬂwﬁmmﬂiﬂmemuazmmﬁﬂaﬁ@gﬂ (s¥AUNana) : 37



mei
Line

mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 37


|  nglm
Thai NHES 2014: n = 19,468(57.8% § ) 2§ dm

Fig. 7.2. Diagnosis, treatment and control of hypertension by age group among men, Thailand, 2014
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Source: Askplakorn W, Hathaichanok B Kanittha T, Warapone S. The 5th National Health Examination Survey, 2557
{2014). Nonthaburi: Health System Research Institute; 2016 (hitps:/ fwww.hsri orth/ researcher/research/ new-release/
detail /771, accessed 5 Novermber 2019)

Fig. 7.3. Diagnosis, treatment and control of hypertension by age group among women,
Thailand, 2014
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Prevalence of Stage 3 hypertension from THAINHES V = 1.38%

Prevalence of SBP >180 and/or DBP >110 mm.Hg
Thai NHESV 2014 (n = 19,468. 57.8% Female) Wichai Aekplakorn
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[personal communication 2020)
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, oo |[HEN Hem
15-29 0-a4 45-59 60-69 70-79 Total
Age group
2018 Thai Male 7,476,046 7,032,844 2,780,039 789,200 [roray) 1,202,944 =354 =159,281,073
Stage 3 HT (M) 78,498 149,799 86,181 28,964 59,786 = 403,228
2018 Thai Female 7,533,459 7,715,322 3,277,253 977,761 (7o7ay) 1,698,311 (=754} = 21,202,146
Stage 3 HT (F) 81,381 50,921 40,966 26,106 101,032 = 300,406
TATTHHIRE BOFATE AT WA, Inkod naagnenanfiasiendu niznenans sy wh o) Thai Pop. >30 y = 40,483,219
Total Stage 3 HT (M+F)| 159,879 200,720 127,147 55,070 160,818 =703,634 (1.74%)
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Fig. 4.1. Blood pressure of adult Thais visiting an MoPH health facility one or more times during
2017, Thailand .I

Outpatients “diagnosis inertia” cause low rate of diagnosis ﬂ
Distribution of outpatients
aged >15 years, by blood pressure
measurement, 2017 (N=32 512 861) . m‘gfmiﬂﬁg
BP not ILE l
measured ! o @ﬁ‘ﬁ

31%
BP =

63% 140/90

BP <140790 \, MMHg

mmHg

Source: Health Data Centre

Fig. 4.1. Blood pressure of adult Thais visiting an MoPH health facility one or more times during
2017, Thailand . . L. . . .
Outpatients “diagnosis inertia” cause low rate of diagnosis

Distribution of outpatients Status of hypertension diagnosis among
aged >15 years, by blood pressure outpatients with raised blood pressure, 2017
measurement, 2017 (N=32 512 861) (N=9 962 528) I st

BEST PRACTICES AND CHALLENGES

2me

All adult out-patlents 100 cases
BP =140/90 In-hospital BP measurement 94 cases
31% mmHg on M_o.or High BP = 31 cases:
BP = more VIsits Uncontrolled HT 12 cases +
new Probable HT 11 cases +
newly Dx HT should be 8 cases

140/90
mmHg

Source: Health Data Centre
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Fig. 4.1. Blood pressure of adult Thais visiting an MoPH health facility one or more times during
2017, Thailand

In-hospital outpatients: High screening(>90%) but Low Diagnosis (<30%)

Distribution of outpatients Status of hypertension diagnosis among
aged >15 years, by blood pressure outpatients with raised blood pressure, 2017
measurement, 2017 (N=32 512 861) (N=9 962 528) I st
" EZ: )
| B o em=
Un- Dx HT ] a -
1.9 M. All adult out-patients 100 cases

In-hospital BP measurement 94 cases
High BP = 31 cases:
Uncontrolled HT 12 cases +
new Probable HT 11 cases +
newly Dx HT should be 8 cases

But
newly Dx HT reported <2.5 cases
So
Un-aware/Un-diagnosed >5.5
cases
2017, among 822 945 newly diagnosed cases of hypertension, (>1,788,207 in 2017)
Source: Health Data Centre  28% were women and the mean age was 59.7 years. (p:26)
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. mwﬁuﬂgaizﬁu @ (sBP>180 + DBP>110 mmHg) 13800 AU (Augn 1.38% NHES V neea)

* melu 11 Az aanNNAILNE >663 AU erun 48.7/1000 ) NHES IV b
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Hypertension control in Thailand 2020 gg
F
Challenges

HYPERTENSION
(.A&E lN I HA1LAN[}

Low rate of diagnosis: despite extensive screening at health facilities and in communities, nearly ﬁ:. -
half of those with hypertension are not diagnosed. A huge number of opportunities for diagnosis E
are missed due to patient and health system factors. B 6 oz

Treatment inertia: lack of a simple treatment protocol and variable treatment practices among
physicians result in suboptimal blood pressure control amang treated patients.

Health system barriers: access to diagnosis and treatment is limited, especially for the younger,
working population.

Limited collaboration with the private sector: approximately 30-40% of hypertension care is
delivered by non-MoPH and private sector health facilities, which is variable in quality and outside
the purview of regular monitoring.
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Conclusions:

*HT is a Silent, Invisible & Intangible “Killer”

* Unawareness & Ignorance of People@risk, Health
Professional & Health System are the major barrier.

* Know your numbers, Know your risks &

HYPERTENS|ON
s [) A 'Y October 17 2020

Measure Your Blood Pressure

Ca::nnt‘roJr It L:ve Longer
Initiated by the rid Hypertension League whieague.org

https://drive.google. com/flle/d/lMYVEG7 romdn2$ewKRumIL2TuVYMS3w4/V|ew?usp sharing

AN LUIAA “LduAT” LU “aenan”
fensBeufuasimundinudsiu
event VS. cycle in
sustainable learning & development

Holistic approach of health service
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Cycle of life-long self learning and
sustainable development
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Numbers A. Di.P.

We.B. Wa.S. | Achieve
A. Di.P. goals

Know THAI -death,
Lifestyle | Remember your risk -ASCVD, -CKD,
Modifications | & Do LSM. 2 Dx -DM risk score
* | THAI-guidelines
Goals
setting

*Lose weight *Lower BP
*Stop smoking *Stop alcohol
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Decision cycle for patient-centered glycemic management in type 2 diabetes.

DECISION CYCLE FOR PATIENT-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE DN MANAGEMENT PLAN ASSESS KEY PATIENT CHARACTERISTICS
= Raview manapsmant plan

®  Mutlizl agraement on changes

®  Ensure agreed mocificalion of therapy is implemented

2 timely feshion te avold clinical insria
= Decsion gyole undestaken regulery
[at lsast oncewics a year)

= Current lifestyle

«  Comoshidities, |2, ASCVD, CHD, HF

*  Clinical charactaristics, Le., age, Hoh,, weight
*  Issues sueh as moflvation end depression

= Cultural and sociveconamic conted

V\// GOALS CONSIDER SPEGIFIC FACTORS THAT IMPAGT
ONGOING MONITORING AND CHOICE OF TREATMENT
SUPPORT INGLUDING: OF EAHE o Individuslized H,, target
*  Emotional well-being - »  Impact on weight and yponlycemia
«  Check inlarabiliy of medication » Prevent complications o Side e profile of medication
*  Monilar glycemic stefus = Optimize guality of life L Gmlmnrlomninan._ L?..fmqmw. rnwcnla_aﬂnlrﬁwuiw
*  Biofeedback inchuding SMBE, = Choosz regimen hnu:_nmll? adlmnlmlardmmme
weight, step count, HbA, »  hceess, cost, and availability of medication
biaod pressure, lipics
(<] SHARED DEGISION MAKING T0 CREATE A
IMPLEMENT MANAGEMENT PLAN 3 RARAGENENT PLAN
* Il informed patiant i
+ Patiens rot mestng goas qeeraly \ = ik elal S
should be sesn &t lesstevety 3 e = i Sen
1 pafiert preferences
manths a lang as progress ' baing | AGREE ON MANAGEMENT PLAN b fopi s
miade; mare frequant contact initilly - inchudes
s oflan dasirable los DSMES *  Specify SMART goals: qoal s¥ting, and shared dezision making
- Spaulfic = Empowers the palisnt
- Measurably »  Ensuresaccess o DSMES
ASCVD = Atherascleratic Cardiovascalar Distase - Achizvable
CKI} = Chranic Kidney Disease = Resligtic
HE = Hsar Failun - Time limited
DSMES - Diabetes Saif-Mznagzment Educztion and Suppan L
'SMBS = Sell- Monitcred Blond Glucoss
American Diabetes Association Dia Care 2021;44:5S40-S52
American
Diabetes
©2021 by American Diabetes Association . Association.

uuinea1n Hospital-based g workplace-based,
home-based, individual-based
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Diabetos (Gr.) = siphon ]

Mellitus(L.) = heneyed sweet ]

Diabetes Mellitus

lUNAUARBLS

ANINAAINNVDILSALUINITU

Harrison’s Principle of Internal Medicine 20" edition

* Diabetes mellitus (DM) refers to a group of common metabolic disorders that share the
phenotype of hyperglycemia. Several distinct types of DM are caused by a complex

interaction of genetics and environmental factors. Depending on the etiology of the DM,
factors contributing to hyperglycemia include reduced insulin secretion, decreased
glucose utilization, and increased glucose production. The metabolic dysregulation
associated with DM causes secondary pathophysiologic changes in multiple organ systems
that impose a tremendous burden on the individual with diabetes and on the health care

system.
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Tsatunma1u (Diabetes Mellitus) vianedia gnilseauinaaludengdinunfinanvazuadlsauimimn

iNaU9IvadeIAnITauilan’ wagkuwimnawU ualsauIvau 2560 aaealaTsuilanail:
1. M5A2992AU FPG %a1ana1m15ag19tion 8 Falug U1 = 126 un./ma.

2. mInsrarnumudanglag (75 n3u Oral Glucose Tolerance Test, OGTT) fssaunanaunglasg 2 4las
nasnuAg J61 = 200 un./Aa.

3. MIATIRTEAuNIAaluiaawuUdN (random plasma glucose) au el Tnglianaims de = 200 un/aa.

4. [ﬁﬂﬁﬁmaazau (HbA1c) = 6.5 % ]

waulunmsitiady
1. nIaifionisvaslsaunnnu Wy nssmedives Jaaeueswazan diminaslaglifiane anunsalumsitdadelsaiumvnulaaunos
HANSNTIATOARIBITUU)

2. nsailsifianisvaslsauviiy uwnanmsnsiadeninUnfnunasinsIdadslsaumvnu velivinsasiadendiseisnsinluiusely
fiamnsauunle iedudunsidadelsauiniu

I
LN IUIRYLUINIY

FPG OGTT
Diagnosis (fasting plasma glucose) (2-hr PG) HbAlc %
mg/dL mg/dL
Normal <100 <5.7
DM >126 >200 >6.5
IFG 100 — 125
5.7-6.4
IGT 140 - 199

IFG = impaired fasting glucose

IGT = impaired glucose tolerance
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Relationship of Diabetes-specific complication and glucose tolerance

15

—
o
1 I T I T Y T O B Y

Retinopathy (%)

[&)]

o

FPG (mg/dL) 70 89 93 97 100 105 109 116 136 226
2-h PG (mg/dL) 38 94 106 116 126 138 156 185 244 364

HbA1c (%) 34 48 50 52 53 55 57 6.0 6.7 95

D. R. McCance, et al BMJ 1994 Vol. 308 Issue 6940 Pages 1323-1328

ANNAAY: ANIADULTULUININY

anzaawluuminu (Prediabetes) Wunngifiszauinnaguiunaeiszauund usldfunasinis

[
v a

Faduumu anelidadunnenianudssgeieninsiauivny suddsaiilaLagrasniion
aAmgneuuvu dld 2 dnuaizhe:-

1. A13UNNIoaInaludenndiena1ms (impaired fasting plasma glucose, IFG) na1ama
sEAuInaludenatenams (FPG v3e FCBG) agluseau 100 §ia 125 TadnSusewndans
(un./ng.)

2. anganumumusienglaaiinung (impaired glucose tolerance, IGT) nanfe dANURAUNAYES
sraudmasiulsemunglaayszan 75 nfu 2 Falus aglusyiuiaus 140 S 199 Un./Aa.

3. [f»i'nj'lmaasam (HbAlc = 5.7-6.4% ) ]
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Middle East & North Africa

E7Z3 108 million 1\
EED 76 million !
€I 55 million

96%

increase

Number of people with diabetes

worldwide and per IDF Region in
2019, 2030 and 2045 (20-79 years)

Europe

EZ5 68 million ,r 15%
EED 66 million ! increase
59 million

South-East Asia

EZ5 153 million ,r 74%
EED 115 million ! increase
EIE) 88 million

Western Pacific

e 212 m!ll!on 1\ 31%
EED 197 million : increase
EIE) 163 million

Prevalence of diabetes in Thai population; NHES-V, W.A. 2557

20.0

%

10.0

5.0

0.0
1529

30-44

45-59 60-69

Mo v W

70-79

>80 FIWNANGUY
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Prevalence of Prediabetes in Thai population; NHES-V, W.A. 2557

30.0

20.0

%
=
o
=

10.0

5.0

0.0

1529 344 45-59 60-69 70-79 =80 Famnnguey

C B BUTE ER

nisasovavniwUs:=ssulnelnonisnsoostunie sl 14

AN _anAulsawknuukods:inAlng
%ﬁr_‘fg‘ Ayt aShnsiudonenion Snsenus Diabetes and Prediabetes Screening in high risk population

Diskoeten Aasexiation of Thalared e T Patreruage of Fen B gt M Mab Choi Sarcihorm

Thai DPP @1 35-65 U duau 11,449 Ay, ﬁﬁaﬁ'mﬁmwﬂmw @un BMI = 25 kg/m2, abdominal obesity, having history of hypertension, or having a history of
diabetes
finardan 6,884 AU (60.1%)

test Criteria | Result | total Dx anugnvaslsaumululszandlng
o Yy a v oo X
Tu 10 Adusndslianasuaziivualiumiady

1°IFG 100-125 73 it nnglumeuimsmmoiy
20.8 ' i

Prediabetes 8 _ . m

38.8%

IFG+IGT 13.5

v <€ - - 11.8% DMby OGTTand FPG

High risk DM
mznguanma (prediabetes) <~ - - IRG208%

1°IGT 140-199 | 18.0 R — el Lot R

amsiadi 42.7-44.9%

FPG > 126

D M Metabolic syndrome 25.5-37.2% > ] ]

- da v o

i
DM or 11.8 e Ussnounfidedndes
.
OGTT>200
1 W. Detecting i and Diabetes: between Fasting Plasma Glucose and Oral Glucose Tolerance Test in Thai Sitasuwan, T. et.al. Prediction of type 2 diabetes mellitus using fasting plasma glucose and HbA1c levels among individuals with impaired fasting plasma glucose: a

Adults. Journal of Diabetes Research Volume 2015, Article ID 396505, 7 pages, http://dx.doi.org/10.1155/2015/396505 cross-sectional study in Thailand. BM. open 10, €041269 (2020)
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Classification : clinical categories

1. Type 1 diabetes (due to b-cell destruction, usually leading to absolute insulin
deficiency)

2. Type 2 diabetes (due to a progressive insulin secretory defect on the background of
insulin resistance)

3. Other specific types of diabetes due to other causes, e.g., genetic defects in b-cell
function, genetic defects in insulin action, diseases of the exocrine pancreas (such as
cystic fibrosis), and drug-or chemical-induced (such as in the treatment of HIV/AIDS or
after organ transplantation)

4. Gestational diabetes mellitus (GDM) (diabetes diagnosed during pregnancy that is not

clearly overt diabetes)

Diabetes Care 2014 Vol. 37 Suppl 1 Pages 581-90

M luaus1dwdulsauinanu
s weazsundinalnnisiinoggls
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Glucose Regulation in TIDM and T2DM

Type 1 Diabetes: Insufficient Insulin

& Diminished \P Glucose

= i
----- insulin i

™

Type 2 Diabetes: Insulin Resistance

1’ \_' Glucose
Afns ulin

T1DM : anwENI9AaNn

Immunologic
trigger

Immunologic abnormalities

Genetic

predisposition Progressive impairment

of insulin release

100 - /

<
©
IS
S
R
[9]
g Stage 3
g age
@ Overt diabetes
8
2 No diabetes ?
i Diabetes i
| : i
O - 1 See
0

Time (years)

Harrison’s Principles of Internal Medicine 20" Edition

O Type 1 diabetes fldnuauzundugau

mmisam%mazqumﬂ

O 5AUdIRageannuazenany

ketoacidosis

U a a

O sududedlasudusau

U

O 9190533WU diabetes autoantibody

O szau C-peptide Tuidanaziiatiounin

0.2 nmol/L %38 0.6 ng/mL

Adapted and modified from ER Kaufman: Medical Management of Type 1 Diabetes, 6th ed. American Diabetes Association, Alexandria, VA, 2012
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Pathogenesis of Type 2 Diabetes: a Multifactorial disease |

Obesity  Sedentary lifestyle Aging Genetics Glucotoxicity T FFA levels |

T Insulin resistance e Jr Beta-cell function

T Blood glucose

Adequate Inadequate

Insulin response

Euglycemia I Type 2 diabetes I

Adapted from Matthaei et al. Endocrine Reviews 2000;21:585-618.
Adapted from Edelman. Adv Intern Med 1998;43:449-500.
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Abdominal Obesity and metabolic derangemnet

Increased fatty
# acid uptake
e . e s d
S iapacin W v
P Small derse LOL Decreased
PHD3
L expression
Atherngenic ¢
 dyslipidemia Fatty acid
eidatian

Immurnity

Insulin Stimulation Effects on Healthy and Hypertrophic
Adipose Tissue

Healthy adipose tissue Hypertrophic adipose tissue

. Pro-inflammatory
macrophage

Anti-inflammatory
macrophage

e Adipocyte
. Dead adipocyte

Under insulin stimulation Under insulin stimulation
Glucose uptake | Glucose uptake]
Triglyceride synthesis Triglyceride synthesis}
FFArelease } FFA release
Hypoxia } Hypoxiat
Anti-infl y cytokines } Anti-inflamatory cytokines
Pro-infl tory macrophages | Pro-inflammatory macrophages gl suppressien
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NAFLD as a continuum: from obesity to metabolic syndrome and diabetes

https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-020-00570-y

NAFLD
- /
4 Hepatic GR
FFA . \ o J-Ureagenesis
(1 4
! |
v DPP4
A Peripheral AT VLD triglyceride Henati
ic IR
LSAT expandability - JHDL ‘rTGIF:Jccse ——-“3
FFA Dysfunctional ASmall dense LOL
adipose tissue L \ Pancreatic islet
of Langerhans B-cell
FFA
FFA TATIR Tinsulin
VAT 3 ”
Ectopic fat Atherogenic Type 2 4 e J'
TFFA dyslipidemia diabetes e
FFA Ladiponectin TNa®
% TPro-inflammatory Metabolic syndrome reabsarption
adipokines A*5NS activity
T Muscle IR P \_) ] (__//
B il [_'k_fr Central obesity Hypertension
Steatotic \
pancreas

NAFLD
AT
FFAs
VAT
SAT
Aas

GR

IT
DPP4
SNS

nonalcoholic fatty liver disease
subcutaneous adipose tissue
free fatty acids

visceral adipose tissue,
subcutaneous adipose tissue
amino acids

glucagon resistance

insulin resistance

dipeptidyl peptidase 4
sympathetic nervous system
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Epigenetics: Implications for Diabetes and Obesity

(B) Adverse
Intrauterine
Exposures

Circadian Rhythm
Nutrients
Environment

Impact on
Development
(Including Developing
Germ Cells)

Postfertilization
Development

A) Germ Cell
Epigenetics

* Altered Chromatin
State

*DNA Methylation

* Histone Modification

Genetic
/ Background
i <I EEEEEEEEN

* ncRNA
(C) Postnatal
\ ¥ Environmental
-—“J (D) Adult Metabolic Disease Factors

Obesity

Type 2 Diabetes

JInsulin Secretion
Transcriptional & Epigenetic
Dysregulation

intestine

7 RV}
e 2 Diabetes Pathophys‘o\

e metabolites ® DNA methylation < histone modification

O histone-modifying enzymes  DNA-modifying enzymes
TCA = Tricarboxylic acid cycle (Krebs cycle)

Rosen, ED, et al. Diabetes 2018;67:1923-1931 | https://doi.org/10.2337/db18-0537

Subtypes of Type 2 Diabetes Determined From Clinical Parameters

Novel diabetes subtype characteristics. Overview of distribution and characteristics of subtypes generated by clustering

based on clinical parameters in the Swedish ANDIS cohort.

o
gOo Oo

Monogenic Secondary

SAID:  severe autoimmune diabetes

SIDD:  severe insulin deficient diabetes
SIRD:  severe insulin resistant diabetes
MOD: mild obesity-related diabetes
MARD: mild age-related diabetes

Emma Ahlqvist,1 Rashmi B. Prasad,1 and Leif Groop.
Diabetes 2020;69:2086-2093 | https://doi.org/10.2337/dbi20-0001
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Subtypes of Type 2 Diabetes Determined From Clinical Parameters

Novel diabetes subtype characteristics. Overview of distribution and characteristics of subtypes generated by clustering based on clinical parameters in the Swedish
ANDIS cohort.

TiD

ADA
LADA .

SAID: Severe Autoimmune Diabetes

S

SIDD: Severe Insulin Deficient Diabetes

HbA1
HOM.

T2D Hom
B

SIRD: Severe Insulin Resistant Diabetes

MOD: Mild Obesity-Related diabetes
Age

MARD: Mild Age-Related Diabetes

Emma Ahlqgvist,1 Rashmi B. Prasad,1 and Leif Groop.
Diabetes 2020;69:2086-2093 | https://doi.org/10.2337/dbi20-0001

Subtypes of Type 2 Diabetes Determined From Clinical Parameters

Novel diabetes subtype characteristics. Overview of distribution and characteristics of subtypes generated by clustering based on clinical parameters in the Swedish
ANDIS cohort.

TiD III.”
GADA :
HOM
T2D Hom

B
Age

Emma Ahlqvist,1 Rashmi B. Prasad,1 and Leif Groop.
Diabetes 2020;69:2086-2093 | https://doi.org/10.2337/dbi20-0001
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S oe Type 1 diabetes

OF DIABETES .
MELLITUS Type 2 diabetes

2019

Other specific types (see Tables) Monogenic diabetes

World Health

) Sranton

*  Monogenic defects of B-cell function

Monogenic defects in insulin action Diseases of the exocrine pancreas

| ®* Endocrine disorders

®  Drug- or chemical-induced

* Infections

Uncommon specific forms of immune-mediated diabetes Other genetic syndromes sometimes

associated with diabetes

Hyperglyacemia first detected during pregnancy
¢ Diabetes mellitus in pregnancy

® Gestational diabetes mellitus

CLASSIFICATION
OF DIABETES
MELLITUS
2019

Hybrid forms of diabetes
Slowly evolving immune-mediated diabetes of adults

Ketosis prone type 2 diabetes

&%) Organization

Unclassified diabetes
®  This category should be used temporarily when there is not a clear diagnostic category especially close

to the time of diagnosis of diabetes

Mé’ﬂgjmimiLﬁmmﬁauzmﬁmmﬂiﬂmemLLasmméfuIaﬁmQﬂ (5EAUNand) : 63



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 63

mei
Line


S oe Type 1 diabetes

OF DIABETES

MELLITUS Type 2 diabetes

2019

Hybrid forms of diabetes
Slowly evolving immune-mediated diabetes of adults

Ketosis prone type 2 diabetes

£ World Health
@)

-

®* Infections

Other specific types (see Tables) Monogenic diabetes

I *  Monogenic defects of B-cell function

®  Endocrine disorders

®  Drug- or chemical-induced

associated with diabetes

®  Monogenic defects in insulin action Diseases of the exocrine pancreas

®  Uncommon specific forms of immune-mediated diabetes Other genetic syndromes sometimes

Unclassified diabetes

to the time of diagnosis of diabetes

® This category should be used temporarily when there is not a clear diagnostic category especially close

Hyperglyacemia first detected during pregnancy
¢ Diabetes mellitus in pregnancy

® Gestational diabetes mellitus

Other specific types of Diabetes Mellitus

Diseases of the exocrine pancreas
Fibrocalculous pancrestopathy
Pancreafitis
Trauma/pancreatectomy
Meoplasia
Cystic fibrosis
Hasmochromatosis
Others

Endocrine disorders

Cushing's syndrome
Acromegaly
Phaeochromocytoma
Glucagonoma
Hyperthyroidism
Somatostatinoma
Others

Drug- or chemical-induced
diabietes (se= Table 4)

Uncommon forms of immune-
mediated diabetes

=l funchion (mutated
1ef

K END
6024 THOM
RBCOE MODY
L £
Fyrdrme

¥ syndrome

Rallizon syndror

;Jlmllﬂl T!ecl.ds;&%?g!l?.ﬁuzl? (muiaiad

INSR Type A nsulin resistance
NSE Laprechaunism
INSR Rabsor-izntenhall syrdrome

b L?Eneﬁc syndromes
someliimes ascociated
with diabetes (322 Tazle 3

Infections

Congenital rubella
Cytomegalovirus
Cthers

Insulin autcimmune syndrome
{autoantibodies to insulin)

Anti-insulin receptor antibodies
«Stiff man= syndrome
Others

Other clinically defined subgroups

Diabetes associated with massive hypertriglyceridasmia
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Tsaunsngauanlsatuiiuilazlsung
1 =\ =Y dg! v 1
usiazviannIulaadnals

NAduYnUINLAlau

nalnn1siia DIABETIC COMPLICATIONS

Pathogenesis of

Diabetic Complications

Microvascular complications
®  Diabetic Retinopathy

®  Diabetic Nephropathy
Macrovascular complications
®  Cerebrovascular disease

®  Coronary artery disease

®  Peripheral vascular disease
Diabetic Neuropathy

Diabetic Foot

Major diabetes complications

Cerebrovascular disease
Retinapath

Coronary heart disease

Nephropathy

Neuropathy

Peripheral vascular disease
in the lower limbs

Ulceration and amputation
5 for diabetic fool
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Definition of Diabetic Foot by

5 SWEET KILLS

The International Working Group on the
Diabetic Foot (IWGDF)

Infection, ulceration, or destruction

of tissues of the foot of a person with
currently or previously diagnosed diabetes
Mellitus,

usually accompanied by neuropathy and/or
PAD in the lower extremity.

Diabetes Metab Res Rev. 2020;36(S1):e3268.

DIABETES MELLITUS

Trauma

MNeuropathy Vascular Disease
I T
MOTOR SENSORY - uwN - Mlcaovascumn %m
STRUCTURA
u;,..!"... [ Arbiiss sg;;“,,?;;';:: Athwsfcackiecals
trophy Loss of ory Slsln Thicken |
| Protective e Cectuaive
Deformity Samdapon Fum:nnum_ Narrowing
I AV shumlng I
Abnarmal Strass Iu‘_’fg""‘“"‘,‘l": bin B Ischomia
High Plunt?r Pressure
1
Callus Formation
iv Nulﬂnnt Capillary.
Structural Deformity ‘Blood Flow
Cheiroarthropathy R Fd
ISCHEMIA

/’ |DJABETIC FOOT ULCERATIONJ vd
N
b Anemia
o s = Mutritional Deficiencies
Impaired
Response

1 to INFECTION

THE JOURNAL OF FOOT & ANKLE SURGERY. DIABETIC FOOT DISORDERS VOLUME 45, NUMBER 5, SEPTEMBER/OCTOBER 2006
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Interpretation of AB]

Right ABI

Lelt ABI

Higher right ankle pressure >1.30

Higher left ankle pressure

Noencompressible
> o 1.00-1.28 Mormal
Higher arm pressure

g P 091-098 Bordardine (equivocal)

0.41-0.90 Mild to moderate
peripheral arterial disease
0.00-0.40 Severe peripheral ararlal

Higher arm pressure

disease

Right arm
systolic pressure ||

B Leftarm
/{ b systolic pressure
A
|

Left ankie
sysiolic pressure

|
— iy
lop
Rightankle |
systolic pressure |
|PT

Comprehensive foot examination and risk assessment

DIABETES CARE, VOLUME 31, NUMBER 8, AUGUST 2008

BASIC PATHOLOGY —= CLINICAL PICTURE

Haemorrhages
Fetinal exudates
Fetinal oedera

Oeclusion el |5chae mis

Fetinal
ub-hyaloid
Yitreous

Cotton wool spots
arterio-venous shunts
Mew vessels

Fibrous proliferation
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Moderate non-proliferative diabetic retinopathy

with mild diabetic macular edema

o
=

Mild Macular Edema,_

N

i
=

F

Dot Hemorrhage \

Microaneurysm

Guidelines for Diabetic Eye Care Copyright © ICO January 2017

Proliferative diabetic retinopathy with venous beading, new vessels elsewhere

(NVE) and severe diabetic macular edema

Venous beading y il
T

) oy

g: p 'q '&.. -

Severe Macular Edema
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Prevalence of Longterm Diabetes Complications

CVA | 4.4 |

Revasculariztion [T72.3
IHD | —
Absence of pulse _:I 3.9
amputation _:I 1.6
Footulcer [ 159

legal blindness 1.5

4 Macrovascular
Complications

Cataract 42.8
Retinopathy 30.7
renal replacement [0.3
MNephropathy 43.9 _[
0 10 20 30 40 50

Prevalence (%) N=9.419

Thailand Diabetes Registry Project. Rawdaree P, et al. J Med Assoc Thai:89(1)2006

Causes of Death in Thai Diabetes

Cardiovascular disease 122 28.6H
Heart disease 57 (134
Sudden death 3.3
Stroke 313

Infection 91 21.4

Cancer 83 (195

CKD 40 9.4,

Others 34 8.0

Undetermined 58 (13.6)

Total 425

Thailnd Diabetes Registry Project J Med Assoc Thai. 2010 suppl(3)
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Conclusion
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Hypertension:

Epidemiology & Pathophysiology

UBUWNE JAILAY TNARSTYEY
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® 5TUININYIVRIAUAULaTNE S

* AMTUNINTIUVBIANUAULANAES

FTUININGIVBIAIUAULaNRGILAZAITUNINYDU

® NYISEITIN mﬁuaammmaneé’fawaam'mﬁuiaﬁmgq

1990
Mean rank Risk factor
(95% U1)
11{1-2) 1 Childhood underweight
21 (1-4) 2 Household air pollution
2:9(2-4) 3 Smoking (including SHS)
4:0(3-5) 4 High blood pressure
55(3-8) 5 Suboptimal breastfeeding
7-4 (6B} & Ambient PM pollution
7:5(6-8) 7 Low fruit
77(6-8) 8 Alcohol use
97(9-12) g High fasting plasma glucose
10-9 (9-14) 10 High body-mass index
111 (9-15) 11 Iron deficiency
123 (9-17) 12 High sodium
139 (10-19) 13 Low nuts and seeds
141 (11-17) 14 High total cholesterol
162 (3-38) 15 Sanitation
Lim et al. Lancet 2012; 380: 2224-60

High blood pressure is the leading risk factor attributed to

global burden of disease (death and disability-adjusted life year)

2010
Risk factor Mean rank % change (95% UI)
(95% UI)
1 High blood pressure 11(1-2) 27% (19 1034)
2 smoking (induding SHS) 1.9 (1-2) 3% (-51t011)
-] 3 Household air pollution 46 (37) —37% (-44 to-29)
4 Low fruit 50 (4-8) 29% (25 t034)
5 Alcohol use 51(3-7) 32% (1710 47)
& High body-mass index 61 (4-8) 82% (7110 95)
| 7 High fasting plasma glucose 6.6 (5-8) 58% (43 0 73)
" 8 childhoad underweight 85 (6-11) _61% (-66 t055)
T g9 Ambient PM pollution 87711 F% (-13to-1)
10 Physical inactivity 10-0 (8-12) 0% (0 to 0)
11 High sodium 11-2 (8-15) 33% (27 1039)
12 Low nuts and seeds 129 (11-17) 27% (181032)
R 13 Iron deficiency 135 (11-17) —75% (11 to—-4)
k 14 Suboptimal breastfeeding 13.8 (10-18) —57% (-63to-51)
“==-| 15High total cholesteral 152 (12-17) 3% (-13t019)
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Four risk factors combined
High blood pressure
High serum cholesterol

High blood glucose

Cardiovascular disease, chronic kidney disease, and diabetes mortality
burden of cardiometabolic risk factors from 1980 to 2010:

A comparative risk assessment

High BMI
T T I T 1
0 2 4 6 8 10 12
Number of attributable deaths (millions)
Il Ischaemic heartdisease  [] Haemorrhagic and other non-ischaemic stroke Il Diabetes
[ Ischaemic stroke & Hypertensive heart disease Bl Other CVDs [ Chronic kidney disease

The Global Burden of Metabolic Risk Factors for Chronic Diseases Collaboration. Lancet Diabetes Endocrinol 2014; 2: 634-47.

Mortality rate per 100,000 population

Trends in mortality due to cardiovascular disease, 2008-2017, Thailand

60

50

Stroke

40

i //'—/
e

20

IHD

10

2008 2009 2010 20M 2012 2013 2014 2015 2016 2017

Year

Source: Ministry of Public Health. Public health statistics. Nenthaburi: Strategy and Planning Division, Office of
Permanent Secretary, Ministry of Public Health
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n1s3uunlsanuaulaingenuaususssluglngieny 18 U auld
Taglganuaulainluaaiuneuia (office blood pressure)
AU URvasaNIANANAUladingaisUsEnalne U w.A. 2562

Category ¥a9AuAUla%n SBP (uu.Usa) - DBP (uy.U5an)

Optimal <120 way

Normal 120 — 129 WaL/130 80 — 84
High normal 130 — 139 Waz/vao 85 — 89
Hypertension 53U 1 140 — 159 Waz/vio 90 — 99
Hypertension 5$AU 2 160 — 179 WAZ/%3D 100 — 109
Hypertension 5¢AU 3 > 180 LaS/%30 > 110
Isolated systolic hypertension (ISH) > 140 1H <90

SBP = systolic blood pressure, DBP = diastolic blood pressure

AauYnvaslsarusulaingsludszvnsingany 15 Yauld
1NN3E15gUNMNU Tz vUlne U w.a. 2557

80.0

68.9
70.0 64.9

60.0

50.0

40.0

%

334 321 32.7
30.0

20.0

15-29 30-44 45-59 60-69 70-79 280 FUNNNGUY

H Y g vRe g W

VANEAINSINANTIOUENITIANTSITAlUIULaEANLGUlaings (SeAuna) : 74



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 74

mei
Line


wualiuANugnvadlsanuiulaing lussynsineany 15 Yauly
nnsdrsguawlszvulneg U w.a. 2547, 2552, uag 2557

30
24.7

25

cest 21.4

20

15

10

(S,]

W 2547 g 2552 g 2557

Sezazvastaduumuadnuaznginssgunmluauniinuaulalinguas
ausuUnfAlulszynsingy w.a. 2557

60 55.6
50
40
31.6
30 26.7 27.7
20
0
) N @ ® % ~
\7/;1/ m!*'{\ // Q, 2, wbg‘\ 2 °$§\ Q‘si\ > ;}‘\Q?
N 2
& ® &7 %“& ,{3§\ <°$°°e & 9"
& R 28 & S
& & o & o 5\§>
o N & PSS N
& oF & < &
(S* ’5\(\ ) %Q}

W Anwdulafings @ AMwAuIUNg
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Blood pressure of adult Thais visiting an MoPH health facility
one or more times during 2017, Thailand

Distribution of outpatients Status of hypertension diagnosis among
aged >15 years, by blood pressure outpatients with raised blood pressure, 2017
measurement, 2017 (N=32 512 861) (N=9 962 528)

BP not
measured

27%

BP 2140/90
mmHg on two or
more visits

31%
BP >

63% 140/90

BP <140/00 \ "MHI

mmHg

35%

BP=2140/90 mmHg
on one visit,
not diagnosed

Lﬂms?/lﬂq'i’)‘l.!‘i]Qf]ﬂ’)’]ﬂﬂﬂiﬂ%ﬂﬁﬂ%’]ﬂﬂﬂ’i’?ﬂﬂ?ﬂuﬂu‘la%ﬂﬂﬁlﬂ% #19 |
GI']&ILL‘I.J'J‘VI']\‘l‘Uﬂ‘UWUI’J\‘iﬁﬁJ']ﬂﬁJﬂ’J'lﬁJﬂuIa%ﬂﬁ\‘iLL‘VI\‘l‘Ui“’L‘VIﬂ‘lVIEJ U W.A. 2562

> 140

A15IAUAUlaRRA lUFR IUWEIUNS LAZ/%3D

[y u a v d' a d' v G|
N15IAANAULARAABLATDIVLANNWINTIUY > 135 LAZ/%159 > 85
(HBPM)

o Y] a v P2 A a o Y] o
A15IAAINAULARAALLATDIVLARNANINSDUIN
9nluls (ABPM)
o AuAUlaRRasluYIINANIUY > 135 LaZ/%58 > 85
o AuAUladnLaslut9na9AU > 120 LaZ/%58 > 70
o AUAUIARALRFLNIIU > 130 LAZ/%159 > 80

SBP = systolic blood pressure, DBP = diastolic blood pressure, HBPM = home blood pressure measurement, ABPM = ambulatory blood pressure monitor

mﬁﬂqmmﬂﬁmammuzm'ﬁmm'ﬂsﬂmemuazﬂ’;mﬁﬂaﬁm@a (szAunans) : 76



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 76

mei
Line


N159AUSELANVBIAMUAULARANUNANISINAMUAULaNALLUU out-of-office

Home blood pressure 135/85 mmHg Maskea Shstaines
24-h blood pressure 130/80 mmHg hypertension TR
: >
Daytime blood pressure 135/85 mmHg K White-coat
Nighttime blood pressure 120/70 mmHg martensive hepsstendian
A
140/90 mmHg
Office blood pressure
Untreated patients (n=144)
N?I"I- HomeBF: HomeBF HT:
“Lea‘:::?‘iid N oad MeonDBP<g5 — | andformesnbep=se | Hypertension Subtypes among Thai
ki il Hypertensives: An Analysis of
OfficeBP:

SBP <140 mmHg and %ﬁ;;m'/—msked hypertension: TeleHealth Assisted Instrument in Home
4(9.7%

I T ———— .0%) ' . .
HBPM for Dxof | % | 1o(7.0%) Blood Pressure Monitoring(THAI HBPM):
WC & MH P — T

SBP 2 140 mmH Vil it eI Nationwide Pilot Project. sakolwat Montrivade.
df & hypertension: P
ek 37 {25.7%) 83(57.6%) Int J Hypertens. 2020 Apr 9;2020:3261408.

DEP = 90 mmHg

Treated patients (n=1040)

Medication HomeBP: HomeBP HT: THAI-HBPM (n = 1,184, 58.2 +12.7 years,
treated MeanSBP <135 mmHg | MeanSBP =135 mmHg
patients and MeanDBP <85 andfor MeanDBP = 85 58.7% women)
mmHg mmHg
46 hospitals(81.0% primary care
OfficeBP: Controlled — HT with masked
SBP < 140 mmHg and nsion: effect: Centers). 8780/0 on Med
% 312 (30.0%) 100 {9.6%) )
HBPM for Dx of _— Baseline Aug 2016- Aug 2017.
WE & ME HT with white coat Sustained

SBP =140 mmnHg
and/for
DBF = 90 mmHg

effect: hypertension:
242 (23.3%) 386 (37.19%)
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Masked hypertension

* aURAN15alv89 masked hypertension

9

* Uszunnd 10 - 15% vasyananalunidelilasunisitiadedndianuduladings

* Uszanal 9 - 23% TungugUneanunulafingenlazuensnuauanuaulainiia
NeaUNgIU1a <140/90 Hal.UTan

= o 1 . 1 g v 1 &

® UAULEYHD organ damage LLaz‘UmmWN cardiovascular mnnmmwm‘lwﬂu
ﬂ’)’]ﬁJﬂ‘L!Iﬂ‘Mﬂﬁﬁ LLauN‘VlaJﬂ’]’)u white coat hypertension IﬂEJL‘UEJ’J’]u%]uﬁJﬂ’NSJLﬁEN
ND 9 nu %533’]‘0&?’]’3']&LﬁEN&I'Iﬂﬂ’J’]ﬂa&I‘VIL‘U‘Ll sustained hypertension

v sw:l' [~3 Y] a i Yo an Y [-Y)
Segazvasniluanusulalingnlasun1sitads n1sine wazaluay
Auaulan U vasuszunsimelul w.a. 2547, 2552 way 2557

100%

90%

80%

70%

60%

50%

40%

44.7

29.7

30%

21.0

20%

10%

0%
2547 2552 2557

an_ o

Snwwazacuauld @ Snwwazeouawldld @ 1@Sunsidede wilildShwn  m WildSunsitiade
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FTUININYIVBIAIUAULANAGILAZAITUNINYDU

® 5TUININYIVRIAUAULaTNE S
® AMTUNINLIUVBIANUAULANAES

® WENSHITANYIVIINILUNINTIUVBIANUAULATINES

Hemorrhage,
Stroke,
Dementia

48»

Retinopathy

Peripheral

Vascular
Disease CKD, ESKD
Proteinuria

CHD = coronary heart disease; CHF = congestive heart failure; LVH = left ventricular hypertrophy
CKD = chronic kidney disease; ESKD = end-stage kidney disease

Adapted from Chobanian AV, et al. JAMA 2003; 289: 2560-2572.
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535UVIANTANTULIALAZAMITUNINYOUVBIANUAULATINES
nlilasunisdnwn

[ Normal Blood Pressure |

| Prehypertension |

I Hypertension |

| Asymptomatic Organ Damage |

Left Ventricular Hypertrophyl IHypertensive Hetinopathyl IHypertensive Nephrosclerosisl |0therVa5cuZar Damagel

[ Symptomatic Organ Damage |

v

|Heart Failure| |Cerebrovascular Disease| |Kidney FaHure| Foronary Artery Diseasel |Periphera| Vascular Disease

Millimetres matter ...

“For individuals 40-70 years of age,

each increment of 20 mmHg in systolic BP

or 10 mmHg in diastolic BP

doubles the risk of CVD across the entire BP range from

115/75 to 185/115 mmHg”

BP, blood pressure; CVD, cardiovascular disease JNC VII. JAMA 2003;289:2560-2572
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Women
High normal
£
»
o
£
o
=
a
it
g |
'?-‘ Mormal
s o
2 1
E
&
Oprimal
1
14
Time (yr}
Mo AT Risk
Optimal 1875 1867 1851 1839 1821 1734 887
Naormal 1126 1118 1087 1084 1061 974 643
High normal 891 874 859 840 812 T2 520

Optimal BP: < 120/80 mmHg
Normal BP: 120 - 129/80 - 84
High-normal BP: 130 - 139/85 - 82 mmHg

Cumulative Incidence (%)

Mo at Risk
Optimal
Marmal

High normal

Men
14+
High narmal
12+ I+
107 -I/- Mormal
a4 |
6 . Optimal
; s
| o ad
44 Il /4'
gl : i 1
_,..o"—*f )
0 T T T T T T 1
0 2 4 3 8 10 12 14
Time (yr)
1008 995 973 962 934 B2 454
1059 1039 1012 g8z 95 Ba2 520
903 ars B57 89 785 736 441

Vasan RS, et al. N Engl J Med 2001; 345: 1291-97.

Coronary

disease

Stroke

Peripheral artery

disease

Hypertension: A risk factor for cardiovascular disease

Cardiac

failure

45.5

Biennial age-adjusted rate
per 1,000 subjects

Men
Risk ratio: 2.0 22

Women

Men
3.8

Women

2.6

Men
2.0

| | Normotensive

| 1 Hypertensive

Women Men Women
3.7 4.0 3.0

Kannel WB. JAMA 1996;275:1571-1576
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Relationship of Hypertension to Its Comorbidities

Comorbidity Relationship to Hypertension

Coronary artery disease 50% of patients with coronary artery disease have hypertension
Left ventricular hypertrophy 15% to 20% of hypertensive adults have an increased left ventricular mass
Ischemic stroke T7% of patients who have a first stroke have a blood pressure >140/90 mm Hg

Chronic kidney disease 8% to 15% of hypertensive adults have decreased renal function

75% of added cardiovascular risk in diabetic patients is attributable to

Diabetes
hypertension

Peripheral artery disease 74% of patients with peripheral artery disease have hypertension

Diamond JA, Phillips RA. Hypertens Res. 2005;28:191-202;E\-Atat F, et al. Curr Hypertens Rep. 2004;6:215-223; Pepine CJ. Am J Cardiol. 1998;82(3A):21H-24H; Rosamond W,
et al. Circulation. 2007;115:69-171; Segura J, et al. Curr Opin Nephrol Hypertens. 2004;13:495-500; Selvin E, Erlinger P. Circulation. 2004;110:738-743.

Systolic BP and CV Death in MRFIT

250 Nondiabetic (n=342,815)
_ 225
g £ 200 ] Diabetic (n=5,163)
o 2 175
© 5 150
P
£ 2 125
£ 2 100
o) o
£ 38 715
L>) S 50

25

0

<120  120-139 140-159 160-179 180-199 > 200
Systolic BP (mmHg)

BP= blood pressure CV=cardiovascular MRFIT=Multiple Risk Factor Intervention Trial

Stamler J, et al. Diabetes Care. 1993;16:434-444,
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2

16
8

IHD Mortality
(Floating Absolute Risk and 95% Cl)

a
2
1
0

:

AN

128 7

Systolic Blood Pressure

Age at risk:
80-89 years

T0-79 years

60-69 years

50-59 years
40-49 years

120 140 160 180
Usual Systolic BP (mm Hg)

Prospective Studies Collaboration. Lancet. 2002;360:1903-1913.

Ischemic Heart Disease Mortality and Usual BP by Age

Diastolic Blood Pressure

256 7
128 7
64 -
32
16 7
8
a-
2
17

0-

Age at risk:
80-89 years
/ 70-79 years
[]

' / 60-69 years

o 50-59 years

.. / 40-49 years
.
‘.

70 8 90 100 110

Usual Diastolic BP (mm Hg)

256

128

64-

32-

16

(Floating Absolute Risk and 95% CI)

Stroke Mortality

Systolic Blood Pressure

Age at risk:

80-89 years
T0-79 years

60-69 years

P

Usual Systolic BP (mm Hg)

Prospective Studies Collaboration. Lancet. 2002;360:1903-1913.

Stroke Mortality and Usual BP by Age

Diastolic Blood Pressure

256

128

“-

32-

16

Age at risk:

80-89 years
T0-79 years

60-69 years
50-59 years

70 80 90 100 110
Usual Diastolic BP (rnm Hg)
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Effect of Systolic BP and Diastolic BP on CHD Mortality:
MRFIT Screenees (N=316,099)*

CHD Death Rate per
10,000 Person-Years

100+

90-99
80-89 160+
Diastolic BP 75-79 140-159
120-139
(mm Hg) 0 am Systolic BP

*Men aged 35-57 years followed for a mean of 12 years. (mm Hg)

Neaton et al. Arch Intern Med. 1992;152:56-64.

Risk for cardiovascular mortality over 11 years in an early

population-based Italian study

”h%'ma
Increased Risk of Cardiovascular Mortality

Systolic Blood Pressure Diastolic Blood Pressure

130 mm Hg 140 mm Hg 150 mm Hg 80 mm Hg 90 mm Hg 100 mm Hg
13.8

- b
N
| |

w

Increased risk of CV death (%)

@2 050 ©QQ050 Q0050 ® 0050 90050 0050
s EE2E £ EESE £5 E 2 E s EESE £ EESE £ E E 2 E
OXIF<s £ OIXLTFgE O < £ O£ OXTFSE O g E
o N D2 o N D o N D2 o N D o N D o N D2
= = - z z z

Sega R, et al. Circulation. 2005;111:1777-1783.
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Lifetime risk for heart failure at age 40 - 85 years in men and women
from the Framingham Heart Study by baseline blood pressure category

35 -

30 . 29.5
27.4

25 - 23.2 O BP <140/<90
20.4 O BP 140-159/90-99
@ BP >160/>100

20

15.6

15 1
12

10 4

Lifetime risk for heart failure, %

Men Women

Lloyd-Jones DM, et al. Circulation. 2002;106:3068-3072.

The Asia Pacific Cohort Studies Collaboration
(APCSQ)

A
7 zAsia Pacific
4 Cohort Studies
s ‘}Colla,boratlon

b /
275 ¥

',-J,
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South Korea
1 study

Mainland China e —
» 184,000 participants

16 studies
292,000 participants

Japan

12 studies
rg&%gong . 35,000 participants
3,000 participants

Taiwan

2 studies

7 11,000 participants
Thailan
1 study
3,000 participants

Singapore
2 studies
6,000 participants

New Zealand
2 studies
33,000 participants

Australia
8 studies
91,000 participants

Usual SBP and IHD

Asia | ANZ

o
X
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©
I

———————————_—————————————— 5 | P B B | T 1

110 120 130 140 150 160 170 110 120 130 140 150 160 170
Usual SBP (mmHg) Usual SBP (mmHg)
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Hazard ratio & 95% CI

Usual SBP and stroke

Asia
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HT (male) and CVS mortality in Thailand

Risk ratio
(95% CI) % Weight

EGAT 2.42 (1.33,4.37)

Amphur Phol 3 4.30 (1.26,14.69)

Klong Toey Slum 10.96 (2.42,49.69)

Gov. Saving Bank 12.89 (0.67,248.01)

Risk ratio

Heterogeneity chi-squared = 4.60 (d.f. = 3) p = 0.203
Test of RR=1:z= 5.13 p = 0.000

Overall impact of risk factors

3.02 2.66.3.43 INTERHEART:
1.23 1.09,1.38 Cases:  First non-fatal MI.

WHR (F:>.89; Controls: Matched to cases by age

M:>.94) 2.09
0.72

1.91.2.27 (+/-5 yr and sex) at each site

Moderate 0.64,0.81

exercise

Alcohol (1+/wk) 0.78 0.70,0.87

Depression 1.56 1.40,1.73
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Blood Pressure Reduction Is Critical:
The Lower, the Better

Meta-analysis of 61 prospective, observational studies*
1 million adults

12.7 million person-years . . .
7% reduction in risk of

ischemic heart disease
2-mm Hg
decrease in

mean SBP
10% reduction in risk of

stroke mortality

*Epidemiologic studies, not clinical trials of hypertension agents.

Lewington S et al. Lancet. 2002;360:1903-1913.

ESRD Due to Any Cause In 332,544 Men Screened for MRFIT
Adjusted Relative Risk®

25.0 - 22.1*

20.0 4

15.0 4
11.2*

10.0
6*

50 3.1%
1.0 1.2 1.9*

0.0 S— — | |

T T T T T T 1

Adjusted Relative Risk

Optimal Normal  High Normal\Stage 1 Stage 2 Stage 3 Stage 4/
—~
* p<0.001 Hypertension
Blood Pressure Category

§ Men with optimal blood pressure was the reference category.

Klag MJ, et al. N Engl J Med. 1996;334(1):13-18.
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50

Age-Adjusted Rate of ESRD
Per 100,000 Person-Years

0 |Leesll

>180 160-179  140-159  130-139  120-129 <120

Systolic BP (mm Hg)

Adapted from Klag MJ, et al. N Engl J Med. 1996;334(1):13-18.

The association between baseline systolic BP (SBP) and the development of
end-stage renal disease (ESRD) during 13.9 years of follow up

S 13- -
2 124
£ (1] 5 1.2-
@ s
O 104 =
g 3 1
5 91 e
E 2 2 058+
O 71 -
2 6 &) i
£ 2] 2 06 l
T ] 5
5 4 T o 047 l
o 37 @
B 29 |_1—| ! g 0.2-
x 17 ] [_I_l ©
w -
@ 0 = 0
[=:] [=:] o [=] (=] — o o o o
o = T u o T o s o T T I
£ £ £ E £ E £ [ £
£ £ £ £ £ £ £ E £
g el 3 8 2 o 2 8 8
G - - - -; = o w _n
& o o o & & o = o
[1a)
5 8 8 ° 3 % %
A Risk of ESRD and Baseline SBP B Risk of ESRD and Decrease in SBP With
Early Treatment

Perry HM, et al. Hypertension. 1995;25(4 Pt 1):587-594.
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amnvasnzlaFadmlasunisintanaunulalul w.a. 2559-2562

(Yaya31n Thailand Renal Replacement Therapy Registry 2016 - 2019 lagganaulsalauvisuszmealng)

summusanazlnideds (Geuaz)
Tsm
2559 2560 2561 2562
Diabetic nephropathy 48.8 437 43.2 a4a.0
Hypertensive nephropathy 30.6 38.0 40.3 38.9
Chronic tubule-interstitial nephritis 5.9 2.7 0.7 1.9
Obstructive nephropathy 7 2.0 16 1.8
Presumed slomerulonephritis (No biopsy) 1.4 1.6 1.2 1.4
Lupus nephritis 1.3 15 1.2 1.2
Polycystic kidney disease 1.0 0.8 1.0 0.9
Chronic urate nephropathy 0.9 0.6 0.6 0.5
Glomerulonephritis: Biopsy-proven 0.8 0.7 0.8 0.9
Analgesic nephropathy 0.2 0.3 0.2 0.2
Aplastic/dysplastic kidney disease 0.1 0.1 0.1 0.1
Unknown 6.3 7.6 8.2 7.5
auq 0.6 07 0.7 0.5
Total 100.0 100.0 100.0 100.0

FTUININYIVBIAIUAULaNRGLaZAITUNINTRU

® 5TUININYIVRIAUAULaTNE S
® AMTUNINYIUVBIANNAULANNGS

® NYISEITIN enﬁuaﬁmml,mneé’fawuaﬁm'mﬁu‘[aﬁmgq

‘WélﬂQWiﬂ'ﬁLﬁﬂﬁm33ﬁu%ﬂ73§@ﬂ?ﬂiﬂLUWW’JWULLBS@’JTN@%&I@%MQQ (szAuUnag) : 91
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The Cardiovascular-Renal Continuum

Oxidative stress/ Target organ
endothelial Tissue injury Pathologic damage
dysfunction (M, str.okej =) P
/’ albuminuria)
Atherosclerosis and LVH Target organ
/ dysfunction (HF, CKD)

organ failure

Vascular — \
dysfunction High BP Endstage
, "3

Risk factors: \

diabetes,
, Death
hypertension

LVH = left ventricular hypertrophy; Ml = myocardial infarction; HF = heart failure; BP = blood pressure; A Il = angiotensin II;

ROS = reactive oxygen species

Adapted from Dzau and Braunwald. Am Heart J 1991;121:1244-63

Role of A Il in Vascular Disease

Risk Factors

1oL TP Diabetes  Smoking

Oxidative Stress

Endothelial Dysfunction and Smooth Muscle Activation

4 NO e A Local Mediators e

PAI-1, Platelet
Aggregation,
Tissue Factor

Growth Factors
Cytokines
Matrix

Endothelin
Catecholamines

VCAM/ICAM Proteolysis
Cytokines Inflammation

Vascular Lesion
and Remodeling

Vasoconstriction Thrombosis  Inflammation Plaque Rupture

Clinical Sequelae

Dzau VJ. Hypertension. 2001;37:1047-1052.
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Relationship between hypertension and coronary artery
disease

Arteriosclerotic/Atherogenic/Endothelial Factors
(cytokines, free radicals, growth factors, SNS,
lipids, angiotensin I, endothelin, catecholamines)

1 |

Hypertension —— Artery stiffness
<«——— Hypertrophy

v . Coronary
4 T Pulse wave velocity atheroma

Left ventricular | |
hypertrophy l l

T sBP | DBP

T Myocardial O, | Myocardial O,
L demand supply ¢«———

Hypertension and heart failure risk — Pathophysiology

I Hypertension |

Increased LV Afterload

Neuro hormonal / \ Mechanical
[

activation stress

L d
I SN attivation | [ RAAS activation |

Extra and intra cellular

Direct cardiotoxicity
Vaseconstriction

Microvascular abnormalities
Ml Oxidative slress

increased signals
Endothelial dysfunction

Race/Genetics
Comorbidities
Inflammation

Myocyte hypertrophy,
damage, apoptosis and Impaires comnary
fibrosis roeeIve

3]
Ventricular \owe®
remodeling /

Systolic dysfunction ——__| Diastolic dysfunction

Ry

Raby K, et al. Hypertension. 2021;77:1804-1814.
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Mechanisms
*Glomerular hypertension
*Hyperfiltration
*Glomerular barrier
dysfunction
*Proteinuria
*Mesangial cell hyperplasia

sIntrarenal inflammatory

processes
*Endothelial dysfunction
*VSMC proliferation

Blood Pressure

Consequences

Decrease in GFR

*Proteinuria

*Glomular basement membrane
changes
*Expanded mesangial matrix

Glomerulosclerosis

*Tubulo-interstitial fibrosis

Blood Pressure

‘Viéhéj@iﬂ?iLﬁ@Jﬁ@Jﬁiﬁu%ﬂ?ﬁ";f@ﬂ'ﬁIi@LUTW’NULLH%@’M@J@]@I@%M@Q (szAunay) : 94
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ﬂaﬁbﬁﬁwadanﬂmﬁﬂnﬂqzumsn%auaﬁnﬂaquﬁiﬂaﬁmgq

* sEAUANAULATNNIAIUY (SBP) WazA2&1e (DBP)
v & v
® FTAUAIAU
® SLAUNGINITINYI
* ssEznaNdTzAUANUAUlaings
* lsAgau W iy luduludengs lsalaisess lsadau Judu

® 5$UU neurohormonal WU renin-angiotensin-aldosterone system, sympathetic
nervous system Wudu

o/ 1 =Y =~ a & Iy
* Jaduaiguen wu Msuslaange n1sguyvs WWudu

5TUININEIVBIANUNULaTARGILATAITUNINYBU — HTU

e lannudulafngadulsangulifadaGadeiiduilywivesszuvasisage

* AN Jawaz 24.7 Tuglng)

o fUheiildsunsinuuazauszduausiulaiinld (< 140/90 uu.Usew) fiiiesiouas 29.7
* mzunsndauszazaanlsanusiulaiingsilildfunsasuaunumane

* 4iqla - Isannlavnalien, Wnladuwian

* duas - 13AVADALADAHNDIAY YIBUAN

* In - lameiseseszuzaarine

* viaaaldaauAsEuUANY - AU

* MU uN1TUNINGaUTEELE1IINLIAANNALLATINEINENAINNITANTEAUAINAY
Tadnuan g9iaesnuwniUaledus s1unae

Mﬁﬂqmmnﬁmammuzm'ﬁmm'ﬂsﬂLumawuLLazﬂ’gwm'fuIaﬁmqq (sgAuUnans) : 95



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 95

mei
Line


A,

nangmINsiitaNssauzgnsianislsaluIvuuazALiulalings (sedunand) : 96


mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 96

mei
Line


2.1.1 N15UEEUNITFUNINLATAULE Q
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L N13USSLHUNNTFUANLAEANNH B E UL
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_. L% AUAULATINES
k_ /5

American

Heart

Association.
 Lifes }
Slmple7 —

American Heart Association,

My Life Check

avnuaowaulanagourods:naine

Thali Hypertension Society

Isanousulainan
: :

2019 Thai Guidelines
on The Treatment
of Hypertension

uu':imuu'uuha':uﬁng A Emdlng
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nsUsEIUNMIZgUMMNIAZAAEHEURgUL

e

( v o &
| L% Canueuladings
\\_/" Life’s Simple 7 v

et

Association.
|

“' Eat better

_ Lose weight

~ Get Active

~ ' Stop Smoking

< Mange Blood pressure

~ Control Cholesterol

« ' Reduce Blood Sugar )

Aa aa 1
FINNIYUY 7 Usens

https://www.heart.org/en/professional/workplace-health/lifes-simple-7

nsUsELUNMZgUMNIAZANMEHEURgULE

\. TsAUINITU

WA
H ‘e SP e

°,0.-.. Assoclation of
ADCES %247 Diahetes Care & Education
wiad Sot Specialists
i e ?

g SELF-CARE agy

g

uuRNMVBUHUG
dnsulsaluikou 2560

Clinical Practice Guideline
rm for Diabetes 2017

Association of Diabetes Care &Education Specialists
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N13USELHUNNTFUNNIAZ AN BIVRI U

t ':‘ 'w
O T5ALU1AITU ADCE.s. 2 R ctn

7 Self-Care Behaviors

“' Healthy Eating
< Being Active

“ Taking Medicine
~" Monitoring

© ' Healthy Coping

“' Problem Solving

- © ' Reducing Risk
WOANTIUNTAUARULY 7 AU , J

nsUsELUNMIZgUNNLEEANEE VRN

ez

\g,, Life’s Simple 7 | . 7 Self-Care Behaviors
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Uszadn

¢ Usdiuaranduluvadlsaaiuaulaings
o Uszntiutdadudesdu o Mazvinlifnlsaialanazvasniaon
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Lﬁ Target organ damage

O MaDALEDN: NUNNAIAIADANUEY LaTANULTIA?

O lsaviaanlaanduad (Stroke)

¢ lsmiala: vnaden (Myocardial Infarction) #2lae (Hypertensive Cardiomyopathy)

C 29UsgdaMMAN: Hypertensive Retinopathy

¢ sala: Hypertensive Nephropathy: Chronic renal failure

k n1sUsEIlUnAMzguAazadsswwasiUisanudulaings

%4

Uszadn

o Mawwulunisihen Tianuiuazawusilunisauanuiasliagiamanza

WWNIUAZUARINTNINISUNNE AT IRATUULIN HEfUuNITUSUABUNYRN ST

wigndesasilunnuaulaingannsng (evel 4
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S n1sUsEIlunMzguamazadsswasiUisanudulaings

N15UTELAUNGANTTUNSHUAIN
T Life’s Simple 7 |

' Eat better
Lose weight
~ Get Active

~ Stop Smoking

' Mange Blood pressure

~ ' Control Cholesterol

Fn3udne 7 Usenns ~ Reduce Blood Sugar )

https://www.heart.org/en/professional/workplace-health/lifes-simple-7

S N15USEIIUNGANTTUNIFUNNIAZANEEIUR s U eAMUaUaRng S

Life’s Simple 7

@ Eat better (M51§2N0M1580NW)

¥
=

@ yuzih - ATU 5 Mnnile
- 1n waldegnanunzay: lwuvadey wunidi@ey weawdey loois

- USunauianngay

- 31UIMNTAUNM (healthy plate): MUV usUAUINAS 9 17

- @ATLNYDINNT 2:1:1

o~ - ) https://thaihealthlifestyle.com/article
(AHA,2020; asnAunuduladiagausszinalne, 2019)
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S N3USELHUNANTIUNAITFUAMUAZAMUNF VR s UI8AMNUGUTaYng

Life’s Simple 7

@ Eat better (N15152n011158UNMN)
O dfiaUsua - nIeeRuNdtnnags
. 8] s ‘ - 9w snHdTuas waslunes

@ 6 - mmsmamaamuﬂigﬂ
(&)

- JSynanndsuazlaneuluniving ludu 2 nsu/u

NABWAY 1 9% U1Ua/a91u17 3-4

! The Salty Six - Breads - Pizza - Sandwiches

- Soups - Tacos - Cured meats

(AHA,2020; ammmmﬁiﬂaﬁm@@meizmﬂim, 2019)

S N3USELHUNANTIUNITFUAMUAZAMAFVR s UI8ANUAULaYng

Life’s Simple 7
@ Eat better (M51§2N0M1580NW)
{ ® wvAnides - lutiunsud (trans fatty acids)
.S-%?l ‘ - lagiuiuanlalasiauuiediu (partially hydrogenated oil)

@@6 \eLies (margarine)

nanaes amnsweRu/asanaayulng

S99 - TN - dULUn Jedud

(AHA,2020; aurmunualanagauaUszmealne, 2019)
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S N3USELHUNANTIUNAITFUAMUAZAMUNF VR s UI8AMNUGUTaYng

Life’s Simple 7

@ Eat better (N15152n011158UNMN)
.,
. C 3895184 (Cook at Home)
o sitiie

@ a ¢ @1uaanlavuins (Read Nutrition labels)
@ d d American

O 1 @9nemsTIdATe U (The Heart-Check) Heart.
Association

CERTIFIED
Meets Criteria For

Heart-Healthy Food

(AHA,2020; dupunIuaulaiagawaUszimnalne, 2019)
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Life’s Simple 7

@ Lose weight (n1vaniniin)

O aeiunaniy (BMI) 18.5-22.9 Alansu/m1519uuns

Lifels

Simple

@ a O dusaulen
@ li Y18 < 90 @u (36 1)

B wds<809u G210

2

< 3o Wifudiugansaes (¥e/ma)

(AHA,2020; aurmunualanagauaUszmealne, 2019)
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S N15USEIIUNGANTTUNIZFUNMNIAZANLEEIUR sl U eAURU aRng S

Life’s Simple 7
@ Get Active (1fiufanssuN19n18 B8nf&eng)

¢ aansHsagiuiiuy 9

O wlanmalunisiiunistiulvuinvu

ﬁ o ¥ a 1 v a/ o/ -4
© panmasnguuuwalstn ag1eilos 5 W/dUn

- sgauUIunane 150u19 /dUan _ seauntinunn 75 wit /dden
minutes minutes
of moderate ofvigorous
aerobic activity aerabic activity

(AHA,2020; dupunIuaulaiagawaUszimnalne, 2019)

S N15USEIIUNGANTTUNIFUNNIAZANEEIUR s U eAMUaUaRng S

Life’s Simple 7
@ Get Active (1fiuRanssuN19n18 panfdeng)

o o < v 491’ o 9
~ ' N1999NN189N18LNSINATUNLUD (Isometric Exercise)

s,liiﬁ'!-t :'.: __ 'I q' [ Y] a
@mp Y (iWNsEAUANUAULATINgG)
‘ < USnwunnd Aauaann1aenig

_ SBP daudt 180 wyl. Usenduly - DBP saust 110 waLuUse

~ fionsidunthen/mglaliazein 1ieeanuss
~ flsariila WuReIINg/auman
- Tsawuwnunaulla - finnziuthe/dsaisesidu 9

(AHA,2020; aurmunualanagauaUszmealne, 2019)
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S N15USELUNGANTTUNITFUAMLATANLEE IR EUBANNAULATINg

Life’s Simple 7
@ Stop Smoking (N15LdNUM3) I
>
% o A @ =
(2 . O AU LaSHANREINITENAIUYNS
6 7 @ : IR
Simple a - . -
@ 0 ¢ anAuEes nsnalsrilanasiaenlien
¢ o = v Y Y a =
®  YARININNNISUINE: Asuvivensedu WUlgasnianyvs

Lﬁﬁ'l_l-ys-,‘ejhh. |
uitline AuguSMsIanuASMansFwriikaR (Fus,)
1600 =

THAILAND NATIONAL QUITLINE (TNQ)

(AHA,2020; asnpunudlaiageumaszmealne, 2019)

S N15UELUNGANTTUNNITFUAMLATANLEE IR EUBANAULATINg

_ Prepare for your quit day by planning how to deal with
Life’s Simple 7 cravings and urges.
— Quit on your quit day.

@ Stop Smoking (ﬂ’lSLaquM‘%) I

@ o 1 o/ Y a i
Q ® Adstuzi TuNTNNULUIEINURULENYNS
6

Set YuNAzLdn Aty 7 Tuwnantn

a ‘ Choose the method Lden3snsfiazidn

Decide @ula1i1Apsn1sAuYI8LUde (nicotine replacement)

Prepare w3guunulun1sdnnsidlainanueeinums

Quit  alBENUNIAULHUNAILT

(AHA,2020; asnpunuflaiaguaszmealne, 2019)
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S N3USELHUNANTIUNAITFUAMUAZAMUNF VR s UI8AMNUGUTaYng

Life’s Simple 7

@ Manage Blood pressure AT13LdAsEAUANUAULATR I

Llip.s

Simpl

g
TuAuun® < 120/80 uy.Usan ’

Tuilunnudulafings < 140/90 wa.Usan J

@i 4 o aa o Al 4
¥ UAAINININNTTNNY: mmmsmaammwgﬂmmLLaxmswﬂawa

Tamuugdalun1suSunginssu Tunisauaueiudulaiin
g

American Heart Association.

Check. Change. Control”

Health care providers can take blood pressure
readings and provide recommendations.
Check, Change, Control. helps you track
your progress in reducing blood pressure.

(AHA,2020; dupunIuaulaiagawaUszimnalne, 2019) k. Sheoom.  Coimsl

S N3USELHUNANTIUNITFUAMUAZAMAFVR s UI8ANUAULaYng

Life’s Simple 7

@ Manage Blood pressure AsaLdinszAUANLGULa%R I

9 MANAGE WEIGHT

&
A MOVE MORE | DON'T SMOKE
1?1;'. d American
|Smm— sipepwELL el

| @I ® Auuziinsusuagunginssy

6} EAT SMART

Simpl

e

(AHA,2020; aurmunualanagauaUszmealne, 2019)
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S N3USELHUNANTIUNAITFUAMUAZAMUNF VR s UI8AMNUGUTaYng

Life’s Simple 7

@® Control Cholesterol M‘i’Jﬁ]L%ﬂi%ﬁUﬂ@Laﬂm@i@a I

‘@ ¢ paladmasea LitAY 200 me/dl

s7 ‘ O ASIUTLLLUNALADA WAIWAETIENTIU WAZINBEUNITINHILAZNITUSU
impl m Y
@ 0 woRnsIuT I

@ ( KNOW YOUR FATS

GOOD FATS BAD FATS

W 2

~ Yk
https://www.nutritionaction.com/daily/heartdisease/

(AHA,2020; dupunIuaulaiagawaUszimnalne, 2019)

S N3USELHUNANTIUNITFUAMUAZAMAFVR s UI8ANUAULaYng

Life’s Simple 7

® Control Cholesterol mawﬁmzﬁmmaamaiaal

‘@ O paadmasea Miliiu 200 mg/dl

‘ @% A3aUTEliunaaen WIIHUILNIIU WagIuNUN SNy ILaENTUTY

Simpl
6} EAT SMART ‘

@ 0 WoRANTINIIWAY
(S (@ KNOW YOUR FATS
A MOVE MORE | DON'T SMOKE ‘

‘ e

CiD TAKE MEDICATION
[P, AsDIRECTED

American
eart
Association.

(AHA,2020; aurmunualanagauaUszmealne, 2019)
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S N3USELHUNANTIUNAITFUAMUAZAMUNF VR s UI8AMNUGUTaYng

Life’s Simple 7
‘@ Reduce Blood Sugar psradnsziuthmaluden I
a0

.s s ‘ Normal < 100 mg/dl
imple

@ 0 Prediabetes 100 - 125 mg/dl [risk of DM]
O

Diabetes > 126 mg/dl [risk of heart disease or stroke]

(AHA,2020; dupunIuaulaiagawaUszimnalne, 2019)

S N3USELHUNANTIUNITFUAMUAZAMAFVR s UI8ANUAULaYng

Life’s Simple 7
‘@ Reduce Blood Sugar psadnsziuthmaluden I
@

. ‘ @% AAUTElUNAER WIEHUINIIV LagINLNUNTSNYILAENTUSY
Simpl

@ NEANTTUIINAUY
@ "“' EAT SMART 9 MANAGE WEIGHT

/& MOVE MORE | DON'T SMOKE |

e

American
Heart
Association.

(AHA,2020; aurmunualanagauaUszmealne, 2019)
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\'ﬁ n1sUsEIlunMzguamazadsswasiUisanudulaings
—

NN3UILIUNANITUAISEHVAIN ) .
- : Life’s Simple 7

Eat better

¢

~ Lose weight
- Get Active
-~ Stop Smoking

<~ Mange Blood pressure

mnnsnsdllaagis Sl

-~ Control Cholesterol

" < Reduce Blood Sugar
YINLIYUNNY 7 Usens )

Y,

https://www.heart.org/en/professional/workplace-health/lifes-simple-7

[ o= N1TUSELAUNIZHUAINIATANULEE S
\ Y &
D VIR LUULUINRIU

<<

nANgAINITiNaNsTaULNTIANISisAlUIINURAEANGUlange (SeAunas) : 112
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B nmsusziliunnzguamuasanudsswesiduunmu

Uszadn

¢ UsEiiUiaRanIuNaN1SSNET AU nUIeNaety

o Uszliun1IzunIngauitina LU U

B nmsusziliunnzguamuasanudsswwesiduiunu

%4

ngUsasnA

¢ UsEIUNaRARIUNANISSNET AU RUI8NISSNEINASLS

o Uszliun1IZuNINgauitinNLUINI 1L

¢ lsaviapmaanduad: Cerebrovascular disease (Stroke)

o lsaviasaaaniila: Cardiovascular disease (Heart attack)

e lsavaendondiutany: Peripheral vascular disease

¢ #1: Retinopathy
¢ Tsaln: Nephropathy
O Uanguszaniden: wNauAILY Neuropathy

mﬁﬂgmmﬂﬂmmmmmﬁ@mﬂ’mLuwwawuggazﬂawuﬁuia%q& (szAunan) : 113
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 N15USEIIUATITHUNWKELAINE BRI U

IQUszaen

®
¢
o UszliungAnssunisguanuias 7 au (7 self-care behaviors)

¢ Mwrulunsine Tianuineaiuayunisinnisguanuiadatnenalila

(Diabetes Self-Management Education/Support: DSMES)

nsUszLliunIzgunwuazAadeasiduumig

Guideline

gl
wealleve’
- °,0.-.. Assoclation of
AD( :Es %247 Diahetes Care & Education
=) 56" Specialit
_. », pod
‘..-?-...-

uuRNMVBUHUG
dnsulsaluikou 2560

Clinical Practice Guideline
rm for Diabetes 2017

Association of Diabetes Care &Education Specialists
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nsuuN1s DSMES

Y v 2 o = Y by
n1sliaus wagiinineaitelianunsoguanuiesle

DSME N\

989QNABAMUEAN AADE7  self-care behaviors

MsARmLLie aduayuLasYemas kil

DSMS / wivnuadlddaginssuwazanuanunsaluns

uanulesatNraLlia

Inawiugihedugudnanaiielidenndosiutym Fanmsandutinuas Tmusssuvousdazau

nssuun1s DSMES

® lagrrunszuiun1svinui (DSME components)

e,

e

@ Uszdlusieyana

/ Assessment

b
' &
Usuidiuna/Annny | L, o
Evaluation / Monitorino) | diiumruuas ,
- i - ATDUATI

K WaAug vine: ATWANNT0 j

e
asilaufj URnuumy MnHUNsUTUWAYY

mplementation Planning

T\_‘_______'/

(DeCoste & Maurer, 2011. P.22)
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nIeYUUN1T DSMES

@ UszilunaTaumautlion WRNTIUNITALANULAITS 7 AU

7 Self-Care Behaviors

“ Healthy Eating
_ ' Being Active
' Taking Medicine

~' Monitoring

< Healthy Coping

‘s, Association of

. Diabetes Care & Education

* Specialists “" Problem SoLving

' Reducing Risk

nIeYUUN1T DSMES

@ AIMUANTITAAAUNATANS

o« & [y ar
HAaNWIIZeZHU HAaawszuzsNag HAANSITUZHD

[

WSV IIARTA

UilAuungRnIsd

Change)

QREIE] V)

Mzgumw

(learning) “al Improvements Improved Health Stattsl

» (AADETSelf-Care Behavior) dnAaeaDazay (A10) o
- oW = = - AFFUINIEHVAH
MUY (Knowledge 7 woiinTsuntsguanuisaduiuImau 2 A
e —suduluiiy (Lipids) {perceived health status)
ANz (Skil) J -pasidanemsaunw P . mas
e . -ATUNIANTY (BMI) = nﬂ'umumw‘i'un"m
-nIaannIaINIELaENNNT siladh {Healthcare cost)
I - -ATTHAULAEWA (Blood pressure)
wdaulua - ARNTWETR (Quality of Life)
-naglden

-nnRzimasdssdiunazfinnng

-nrsuiludoavn
-nmsaniudmisa
-ArsRAnIsRIueTIunl
o - Sruaugléuinag - msdeUFnen - msldTunisussdiuntzunandou
HARNSAIUNITUIUNTS: :
\ - Anunawala = naﬂuﬁumﬁunu

Fownsel Isedaug 2559 (Faudasgunmain DeCoste & Maurer, 2011. P.22)
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| MsUszliunITgUAMLATAMEE R DUl

YR LE
*al %0,
= ’...'.‘ Association of
ADQCES 2. bisbetes care s sncation
wladd 50 specialists
B e

7 Self-Care Behaviors

-~ Healthy Eating
« Being Active

' Taking Medicine
~ Monitoring

< Healthy Coping

- . - Problem Solving
WOANTIUNITALAAULDY 7 AU
< Reducing Risk

The Diabetes Educator, 46(2),April 2020.

| MsUzliuNTITgUAMLATAMEE R DU

geLF-CARE BEyy, b
o,

o1
#*° R,

Person-centered
Assessment

Tsamnnuiinadansaiiuginvesnnuazasauniagnels?

-azlsnauAndnanilaadnun1sgualuIIUYBIAM?

-azlsnauAndnlugUassadmiunisgualunnuvasaas?

Person-centered

Usziliutlym waznginssunisguasmues luseyana

The Diabetes Educator, 46(2),April 2020.
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The Diabetes Educator, 46(2),April 2020.

@ NHRNTIUNITALALUINIUNG 7 AU

gLE-CARE B,
w1 ® vy,
» O,

Healthy coping
Critical for mastery of the other 6 behaviors

-Positive attitude: Diabetes & Self-management
-Positive relationships with others

-Quality of life

28AULUMIURENINANEY

The Diabetes Educator, 46(2),April 2020.

@ NORNTIUNTAUALUINIUNG 7 AU

<ELF-CARE ag;mh

L+]
2s, :
o Healthy coping:
N139AN13A U . e P
wannululsaisass Ugyminulas

- NETULE3T (Depression)

2o

- ANUINNAIA (Anxiety)

- AULATEA (Stress)
sUnvumaanldlunsusidiy

s, = v v 0
' - “Aauianuinaniugunnvesnnegiels”

==

[

DYNUIUIIMBEATRIAY “danenfigalunisgualuviuvenupisesls”

“AouanusalevuzaUasInlagnls”

wa“ﬂqmﬂmﬂmmmusmﬁ@mﬂa@memuazmmﬁﬂaﬁmja (sgAunan) : 118
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o The Diabetes Educator, 46(2),April 2020.
@ NHRNTIUNITALALUINIUNG 7 AU

gLE-CARE B,
w1 ® vy,
» O,

Healthy coping:
N139AN13AUD N vy
. nslinas eEuvinye

-Internal & External Motivation
-Coping strategies

-Goal setting

158988/ NMSUTTLU:

-Depression score: DDS

agiulUIUegelIANNGY -Stress level

-Quality of life score: SF-36 /SF-12

@ NORNTIUNTAUALUINIUNG 7 AU

SELF-CARE BEy -
s Healthy Eating |

o

N13LABNMITHUN N

Taking Medication |

174
AsIgeuIIU

Being active

: oA
4?,‘-»\"_ REYIE

ASNNAINTIUNIINIYUAZNITIDNNIAINTEY

The Diabetes Educator, 46(2),April 2020.
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@ NHRNTIUNITALALUINIUNG 7 AU

N131A0NMNTFUAIN

The Diabetes Educator, 46(2),April 2020.

® ﬂ’T‘SLﬁ@ﬂEﬂMW?Q%ﬂWWLLﬁ%ﬁﬂ?W&JWa'miﬁfﬂEJ

© MNUNUNITTUUTEMUDINTT

@ ﬁ’uﬁuéﬁ’umﬁﬁﬂ%uﬁﬁu g1anILAVUINNG

- Aulviasuiia 5 wy
- MUDIMTAVNM (healthy plate) 2:1:1

[

o Aa g U
- n: ownsuddwnaarludugs emsuUsgy

- paAnag: bdunsud

J

@ NORNTIUNTAUALUINIUNG 7 AU

The Diabetes Educator, 46(2),April 2020.

@ Carb counting: nstumsuaslulamse

- duiusiiunsdndugdu (T1IDM /T2DM)

o« l=i [ [ &'
- YU A15u Nnuzineaiie

il
amimiin 2-3 A15U 3-4 A15U
pfwmin  3-4 a1dy 4-5 13U
29NNMANIY 4-5 A5U 5-6 AU
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@ NHRNTIUNITALALUINIUNG 7 AU

o Glycemic Index: GI (A%¥HUUIN1A)

| Avenlviinmslulawnsaviinneng q iussauimaludenla
Sanntesidivdla
Gl g1 = aslulaiasagadnss (Wuaed)
‘ = 2 S
GLa1 = aslulainsagadut (Wegew)

237l GL i 9zdwan postprandial hyperglycemia

The Diabetes Educator, 46(2),April 2020.

@ NORNTIUNTAUALUINIUNG 7 AU

Uszliulaeld 24 hour recall

WA38988/ N1SUTTLIU:

-MNT: medical nutrition therapy

-Plate method

-Food exchange

-Carb counting E,';.'.F.,'Ein?ﬂF ncts
Sorving

size 3 cup (55

-Nutrition facts label M

Tt bat 1 0%

S -
T Ful g /

The Diabetes Educator, 46(2),April 2020.
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@ NHRNTIUNITALALUINIUNG 7 AU

gu1 SELFCRRE By,

Rs. Taking Medication |

- MsldenegragnevIuasIzay

- QUIR AT HAEANUEUNUSAULD91MT

- mATANISANN
- ML AUSNENEN

= o - = v
- ANUTBLATANNANIAET UL

The Diabetes Educator, 46(2),April 2020.

@ NORNTIUNTAUALUINIUNG 7 AU

1 51,1.-1’-5 ARE BHH‘P’
0,

Rs. Taking Medication |

1RS48/ N1SUTTLAU:

-Pill count

-return demonstration: Insulin injection
-Lab report

-SMBG

The Diabetes Educator, 46(2),April 2020.
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@ WHANTIUNITALALUNMINUNG 7 AU

oot SELFCRREREN,y,
Rs.

Being active

¢ 29NN1AINY
- 150 W9 Aeduni
- 30 WiineTu 5 Juneduau
- LA 10-15 mﬂwé’qmmsnﬂﬁa

Y (. d' a =
0 anNIUNUIU 98NUNUIUNU 90U

¢ anuvunas 7%

The Diabetes Educator, 46(2),April 2020.
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-Monitoring tools: smart watch
-Goal setting
-Lab report
-BMI
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(Diabetes care, 2020)

‘WHEN TRANSITIONS IM LIFE AND CARE OCCUR

S _ Life’s Simple 7 7 Self-Care Behaviors
' Eat better ' Healthy Eating
. Get Active . Being Active
_ Lose weight “' Taking Medicine
< Reduce Blood Sugar " Monitoring
<~ Mange Blood pressure < Healthy Coping
~ Control Cholesterol " Problem Solving
< Stop Smoking e /g“’;m < Reducing Risk

waumjmmnﬁmmmuzmﬁmmﬂ'ﬁﬂmemuazmmﬁﬂaﬁmja (sgAuUnand) : 128



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 128

mei
Line


N5USTLUNMIZEUMNLELANEB 905U

' 7 Self-Care Behaviors

</ Eat better _/ Healthy Eating

Lﬁ’ Life’s Simple 7

Get Active

Lose weight
Reduce Blood Sugar
Mange Blood pressure

Control Cholesterol

Being Active
Taking Medicine
Monitoring
Healthy Coping

Problem Solving

Stop Smoking ‘? Haore " < Reducing Risk /—\DC.ES‘ i
iation. . c.:-' Specialists

N5USTLUNMIZEUMNLELANLEB 905U

Lﬁ’ Life’s Simple 7 ' 7 Self-Care Behaviors

Eat better Healthy Eating
¢, Get Active ¢ Being Active
©) Lose weight < Taking Medicine
Reduce Blood Sugar ~ Monitoring

Mange Blood pressure

Control Cholesterol

Stop Smoking

Healthy Coping

Problem Solving

Reducing Risk ADCES & 552 v

‘wé’ﬂQmmigﬁmmaammi%’@mﬂiﬂL,mmmuazmmé’uiaﬁm@a (sEAUNand) : 129



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 129

mei
Line


N5USTLUNMIZEUMNLELANEB 905U

Lﬁ’ Life’s Simple 7

' 7 Self-Care Behaviors

Eat better <~ Healthy Eating
Get Active . Being Active
©) Lose weight < Taking Medicine
) Reduce Blood Sugar ‘&) Monitoring
© ) Mange Blood pressure < Healthy Coping
~/ Control Cholesterol -~ Problem Solving
Stop Smoking ﬁ ol ~/ Reducing Risk ADCES & it

N5USTLUNMIZEUMNLELANLEB 905U

Lﬁ’ Life’s Simple 7

Eat better
Get Active

Lose weight
Reduce Blood Sugar
Mange Blood pressure

Control Cholesterol

)

Stop Smoking

' 7 Self-Care Behaviors

Healthy Eating
. Being Active

~ ' Taking Medicine

~ Monitoring
< Healthy Coping
~ Problem Solving
d . . Csegles
‘? Aperion “/ Reducing Risk ADCES £ S5 st

mﬁﬂqmﬂmﬁmmmmmﬁ@mﬂﬁﬂmemuasmmé’ﬂaﬁmﬁ (sgAunans) : 130



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 130

mei
Line


N5USTLUNMIZEUMNLELANEB 905U

q Lh' Life’s Simple 7

o
g -

<~ Eat better
Get Active

_ Lose weight
. Reduce Blood Sugar
-~ Mange Blood pressure

' Control Cholesterol

- Stop Smoking v Americon < Reducing Risk

3 7 Self-Care Behaviors

<~ Healthy Eating
. Being Active
~ ' Taking Medicine

~ Monitoring

C) Healthy Coping

<) Problem Solving

Association.
p

Goal Set: nsaadnnunglunisUsullasungAngsy

Learning Objective \'\

(Funsiseud)

Behavioral Objective \

(unwgRnsIy)

ad . ¥
e @wsauanisuiluni1az hypoglycemia 16
@ A1UNISAUBNNIZUNINYIUVDWUINNULA

® FA1U15aUBNDINITNANURANLALSLA

¢ 2ERaNNAINIElAYATNNSHAUNAIDINIS UL 30UNT
3 Asy/daUaii

a a a [ 4 1 = L
- %aﬂaus‘gauamegnmm NBUDINIT 30 UM NNIuU

wangaIIsiiuaNssaurMsIanisisaluularAuiulafings (sedunang) @ 131



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 131

mei
Line


Goal Set: nsaadnnunglunisUsullasungRngsy

SMART goal Seecific  hwunsadsiianudaiou
—— Measurable &1315030la

Attainable aunsaussgla
Realistic  aguuiugiuanuluasujunlaass

Timely AnvuALaILLLDY

“SUDDNAIAINIEN 1IN UBEI NG BLTIDY TaUIuvIU Y 1987 30 149
nouUNN TNs Larsuazeing 10w 1 ieu”

Take Home Message

msUszdiunzguamvasiduiunnanuiasanuaulaings

o1 dnUsyiRguaIndIuUARaLasATOUATY: BITN LATEENA AN AU M8

(

Usuiiun133uiinenniulsn uagnginssun1snuanitessuiAIumIg 9

o1 Ysmiiuladeninadenisiseus: nserueenileuls Anuseensiteu; wsepla
ANUDANUFUNIN

a &

< UsztiudaemduaUassa wasUadunadasunisaLaniiod

9 Y

o dunnarunisaka waglrdwuginudymisneyana

o1 msiimsaadimingnisguanulessiuiy uaginmudmangegnsiaiilos

mﬁﬂamﬂmﬂmammmmﬁmmﬂiﬂmemu,asmmﬁuiaﬁmq& (s¥Aunans) : 132



mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 132

mei
Line


2.1.2 msusgianasgniadulugdasiunnanunazanuaulaings

a Y <
azaniaulugiduiunnnu

A.ABTN uw.szdnd ASuuning
WInN91URI8IANENS
NENIUDIYIANENT
15ang1U1a1vIN

a Y <
azanRuluriluuImny

Aggniduiiaameu 1dun

1. A1TEAnan
m'azﬁ'lmaqﬁﬂqa
15AaonALAINEND LRIUNAL
15AaDALaDANA LA
nMsAaLliauazILNaTL

mﬁ”ﬂqmmﬂﬁmmmmﬂ’]ﬁ@ﬂ’ﬁiiﬂmemuasmmﬁﬂa%qﬁ (sgAunan) : 133


mei
Typewriter
หลักสูตรการเพิ่มสมรรถนะการจัดการโรคเบาหวานและความดันโลหิตสูง (ระดับกลาง) : 133

mei
Line


a Y <
azanRu iy

1. A1ITUINNEN

nn 1% - 994 HbAlc Nlanasaru1saan ...

Stroke™

Myocardial “
infarction” NaDALADAHUDY

nanutidanalang
pesthsrelated il HbA, _ targets in major guidelines

to diabetes”

ADA/EASD
<7.0%

v g

Microvascular complicatior‘\sl,?"),/es nﬂiLﬁﬂ%amﬁﬁuwuﬁﬁU
« Kidneys |
« Nerves LUTNIU

= <
Tsaviaantdantan
ADA : American Diabetes Association

q . 1 **p=0. o "
p<0.0001 **p=0.035 EASD : European Association for the Study of Diabetes

1. Adapted from Stratton IM et al. BMJ 2000;321:405-412. IDF : International Diabetes Federation
AACE : American Association of Clinical Endocrinologists

1. ADA. Diabetes Care 2020

2. 2018 Management of Hyperglycemia in Type 2 Diabetes, A Consensus Report by EASD and ADA;
3. IDF Clinical Guidelines Task Force. Global guidelines for type 2 diabetes. 2011/2012;
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| What's g Sarving ] [
Y2 cup cooked beans| Sweels
'3 cmp nuts] {5 par weak)

2 Ths. sunflower seeds |

—— m—— L | what's o Serving |

Beans, Oils, ? _' 1 txp. ol or soft mangarine

" Nuts & | Salad o = B 1 'I:p. regl.d:r My onnase

. £ I Ths. kowe-fat mayonnaise

= :u" ' Sﬂg:ls D‘TE$5IHg 1 Ths, regudar salacl dressing
s P pevciay) | Mayo 2 Ths, light salad dressing
1 cup millk or yoguert - (2-3 par do
12 o, cheese -
—~ ' | seafood, _
= r 4 ) < | - Wl Iﬂw”hﬂ
[ What's a Serving T Low-Fat Poultry, 3 oz brofled or roasted |

1 slice bread D'Cl[!"pl" Lecan Meat seafood, skinless
' of bean

e cup dry cereal b (23 per dayy (0-2 prewr OhOy)

-

Grains
{preterably whoba) froueen, or
(78 par doy) canmned fruit
2 cug diried fruit

Vagetables
& Fruits
(8-10 per day)

Mote: Choose lower-salt foods from all cotegories.
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2. fytananIeinnu 25.5 nn./u?
3. undnidulsedifedsiuiionarstiad 3 alus wazanesne 3-¢ $alua
4. Wwusruay 30 w¥ edetieeduaviay 5 Ju
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WUUNAHRUAMNS LUAANTTIAN1SlsARNAUlalings
Pre Test Llay Post Test

1) Yyvnguassaniddyianlunsauasilsannusidaiingwesnulnefe
1. aulngliveuiaeuduladiaiithy
2. aulnglisdnAanuduladiadivunavaianudulaindiais
3. enlvglildlauasifineseranusulainiigs
a. enilvelivouduenananuslainaufiunndds

2) Yaymve9nsld Key Performance Index (KPI) Tumsauaulsannusiuladings fie
1. enuwansindanses lilasmenunisfansesawaildlaitdady
2. Twruwinsitedy Wildnenunsiviauaulsvioauaulls
3. KPI lsapudulaiingadidoaninlsauimanu
a. kPl lsifimsusuaou Wmilouiumnasa

3) YoRvensty Objective Key Result (OKR) lunismiuaslsannusuladings Ae
1. venanssuihlsigielsamnusuladings
2. venldhithelsamnudulafingsindsiiynainsansisaguasulsnniosiiivde
3. venlsingtelsamnusulafingeanunsaaeuidulunsouasilvianausladiole
a. venduavanuiladindidenalitannistae fing mele

a) nsufitym viaueay wiesinanudulafindenueitn fie
1. Tithelsarnusulaiingsduniosinrudulafinluiaithu 7 furouiudansia
2. Wielsamnusulafingsdanedesinnrmsulainlusaivhu 7 Jundeiutnnse
3. Ui oaw. fawedesineusulainluaiithudithelsanusulafingsusazse 7 Ju
a. Wanafihelsamnusulafingsiiaiesinanusulafinanea lUinidtu 7 Ju

5) msuAtapmmshilditadelsamnusulatingduiiiarnuduladaiilsmeuiagedunsie (>180
and/or >110 mmHg) unlilasun153fade (Unaware or Undiagnosed) fe

1. Igidhgmstaarusulafiedlsmeunavesitieynadsiiulsmenua

2. TRthaansiaenudulafieilsaenuiavesdiheulfummdannads

3. Igiiinlhdeudmihfinaiiieinanusulaingssunse

a. Tyamnsansisguilihiedosingamnd hietesinmnuduladinge

VANgATNSIRNANTTOUENITIANTSITAlUMIIULaYANGUlaYnEs (SzAunana) : 293



6) fiifarnusulafiniilsane1unagadiunsne (=180 and/or >110 mm Hg) reudaindulaia-19
AISLATUNTALA Wa/vi3e Auwugi Ao

1. Wiueulsmenuaioruaueusulainlianaudniednfadu

2. Twuumndiitensitadeindumudulafingsgniduniold

3. Andnguvliiagynau

0. induthulumueuaudulafialisnniiuda3sdataduls

7) nauasdethadulsannuduladnags (Wlddulsaanudulaingunieunariannuduladie
filsswenuna 130-179 and/or 80-109 mmHg.) mslédunisqua uaz/mie fuugih Ae

1. @oumsuiurdsunginssuiieananusuladin

2. Iandngs quyvd uaz nuwl Aeusninausuladin

3. e iRumdiegidedeinduumiu Wwuumndiitedtadelsannuslaiings

0. Winduthulumusueudulafielisniduddnduinineruduladnd swalnd

8) MsUTurdsunginssunisiuemsuareanmaneriveaneudulaielugUelsarnudulaing
o ) a a ) a a ] v a
Wevsuasuly 1 U msazanmnusulaianiglasg1stesn uu.Usen

1. 2 uay 0.5 @uaIau

2. 1.3 kay 2.5 @UaInU

3. 2.3 ukay 1.5 Auanau

4. 2.5 kay 2 MUAINUY

9) mslfimalulad Online or point of care ua Telehealth azldUselemianniignluftaeussanmle
1. fthelsranusulaiingsussiamanuiifesinnuinanusulainiithu 1-7 fu
2. fheilviginiuenananusulainfilsmeuiauny
3. ftheifutaneudulain 3 via edsainaneudaddlianunsanuniuulaiinléd
a. fhelseenudulafingsseninafiumsaninadmimnmuurmdflsmeuna

10) wuvnafualaiinaelireAusnanausulainainaueidiian fe
1. nuwwdgnwaudunnesaiunlsmeiua
2. WidduaudnelidUaeiunniu
3. yaansansisaguaienuseuliUlsiueananuduladindulsedn
a. fhelsreudulafingaldinanusulainsenuesiithy
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LLUUVIﬂﬁ‘e'J‘Uﬂ’J’]SJi iZ‘U’IGﬁ‘VIEﬂLLaS‘WEﬂ%ﬁ%iaﬂfﬂ"ﬂaﬂiﬂwﬂ‘lﬂ’a’]u
Pre Test LLag Post Test

1) annsedadelsarmiluauiitionnsseumas Jaaazies Alldnnssilalunsdly
1. asesziuthmandienenms 8 $9lus 18 125 me/dl
2. 9% 75 N34 Glucose Tolerance 16 FPG 110 me/dl; 2-hr PG 16 230 mg/dl
3. §5795¥AU HbAlc ¢ 6.4%
4. wwhmaludenlaglilonanmsld 195 me/dl

2) lusssurdnssniulspvasumnusiad 2 (Type 2 Diabetes) auAnUnlaindureu
maasuwlasludedu
1. oms¥asizuay
2. MR ImUTIen
3. amyhorodugau
4. A1SYINUTBN Beta Cell anasnnnnin 80%
3) delagndeaivafiunnzneuduuimy (Prediabetes)
1. Tuuszannsineiniig Prediabetes 18811 Diabetes Mellitus
2. \dlowfiu Prediabetes u&s annsatostulalmduumule
3. amudsslunisiinnnsunsndeuveslsaumuiivinfuauund
4. dlidndusedinisguanisnisunmgd

a) delalilvdnuarvedsauvueiing 1

1. finanTeuuiiAuiuveInuLealaung
526U C-peptide Andund
Lﬂuiﬁﬁgmﬁmmwﬂmyj

i

a1un30ugn Insulin ba WemuauszAuinaludenlannaiiie

5) Yadelafildifendastumaialsaumnueind 2
1. Aging
2. Obesity
3. Genetics
q

Immunity
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6) lusTuinUunAluAuNiN1IE Insulin Resistance Hanwazaalud snyiu

—_

e

il Cell lustusamdegintivieadudanilng
Cell lusiu UanUaow Free Fatty Acids
liiAn Non-Alcoholic Fatty Liver Disease
Vil Triglycerides luidangs

7) dalaiia R UlsALUNMINUITAN 2

1.

2.
3.
a

AUlILSALUNYNUT TN 2 D1aNeNTS e UALR
Tsauvunied 2 nuluanle
q' I~4 % [} 1 Y]
AudulsAlum U zANeI ldstaludgnuaiy
Aa o = A A o P
AunTugnssdulsaumueiinn 2 aunsadesiuls

8) AnuRnunARelUTnulslupudulsaluueded 2 sniy

1.

2
3.
a

520U C-Peptide qqsﬁu
32U Glucagon anas
FunBmnainTy
néuolihmalddosas

9) ANMLBNINYIUNIITLUVUTEAMVDLSALUIMINULA 1NEVBY AUNTSIAR Diabetic foot

1.

2
3.
a

Sensory Neuropathy
Motor Neuropathy
Autonomic Neuropathy
VIR

10) @ nsuunvnuluaulne dalalinndas

1.

e

Tsauzdafemuieadasiulsaumnm

Microvascular Complication wulduaenin Macrovascular Complications
Tsalomedesaduammmesusunisesauldlsaumiu
nsmsaadulniiilalidiedansewar Uedlsaiilaluauldlsaumnuy

wangmInIsinaNssaugnisdanIslsaluukazANudulaings (sedunans) :
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LLUUVIﬂﬁaUﬂ’J’]QJiJI i%‘U"Iﬂ%‘VIEJ’]LLa$W8ﬂ%ﬁgﬁaﬂﬂ’l°d‘£]\ﬂiﬂﬂ?ﬂuﬁuiaﬁﬁlgj\‘l
Pre Test LLag Post Test

1) nmsdrsauandssrvulng U w.e. 2557 anuynvedlsaanuduladingslulssansing
91 15 Vauly udesasivitla

1
2
3.
il

214
22.1
23.9
24.7

2) NMsETIguAmMYsTrIvUlng U wa. 2557 anugnvedlsannuiuladingslulssnsine
91y 80 U uly \luFewazvitle

1
2.
3.
il

48.4
56.8
64.9
68.9

3) 1INMId15RgUAmUsEEvulng U wa. 2557 Yademaumvednuasnginssuguainlasieluil
mnuluaundanuiulaingunnniraunianudulainun

1.

2.
3.
a

=

AN

AUUNI

Y 9

ANILDIUBING
A1598NAAIN8UBY

4) M IdTIguamYsEisulve 10 5 U sl wa. 2547-2557 Jeanulaseluiigndes
NeaiunsIdadumsiny wagmuauauaulanunng

P LD =

Uszmnsnlinsuindanudulaingaduuiliuidnuiuieiuegadeliios
Anslanuiulaingdlaglilasunsitadeanneuliinnnitfesas 50 1wl w.e. 2557
van vo aa o 1 Q) (Y a = | v Mmoo [
Anlasumsitadednduanudulaingediuinnitfesas 50 lilasunisshw
Anlasumssnwanuiuladingelivnliunanunsamuauseaiuanuaulaazy

5) aAmzunindoundiliuaniainis (Asymptomatic Organ Damage) vaagUaglsanuRulaings
nlilasunisshunulavesiign taun

1.

2.
3.
a

Left ventricular Hypertrophy
Hypertensive Retinopathy
Hypertensive Nephrosclerosis

Peripheral arterial Occlusion
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6) ANULEEIRBNISIAALSATLALALaDRLEDN LaslsA LTSS RNTUNSEIUAMUAUTALnaNWNLA
1. 110 uy. Usan

2. 115 3. Ysan
3. 120 4. Ysan
4. 130 4. Usan

a

7) delaseluil WWuivhuwsmadesvesmahaumedaldiiias
1. Systolic Blood Pressure
2. Diastolic Blood Pressure
3. Pulse Pressure
a

Systolic taz Diastolic Blood Pressure finaudnAgytin ¢ fiu

8) NNSANYINAYVBINTAATLAUANUAULAARTUUTEBINTNTIRTUAY WUINNITANTLAUAI LA
Faledn 2 . Usen aunsnansnsInsidediinainlsnasnidenauss (Stroke Mortality) loiyinla
1. Seway 7
2. Soway 10
3. Soway 12
4. Soway 15
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WUUNARBUANS N13Uszliun1IZgUNTKATANMEE IR MUY
wazANAUlaings
Pre Test wag Post Test

1) deladieluiifumnudduesnisussdiunisgunimuasanudssosdulsaumy
uaglsnmnuiulaings

1. ietlosfunnzunsndeuiionaifiniy

2. iehdeyaususumsguanaglrnimgg

3. ieduvndgmuazguassalunisguantiesiiiuan

4. gnuynde

2) msdsdiuamrguamuararandseielsamudulafings deladeluiind1agnies
1. Uszllunmsmiunuuagn1saiiuvedlsa
2. UsmiliutedoidusiviliiAnlsealanaznaoniden
3. ngudsaazdihelsarnusulafingsmniemsidsuduuzshlumsguanuies
4. gnuynde

3) doladeluiing1ngniies \RenfusiusiivesanamudulafingawisUssnalnefasiinannde
wasleienluomnsfimsuslaasneiu

1. inaeuazlamenlainiu 1.5 n5u/3u

2. ndeuazlafeuliiiu 3 nsu/iu

3. WisuduUsunanndeunalaiiy 1 douwn

4. ieuiuUsinavanliiiu 6 deum

4) mdssduamguamifetuiminuazn e duame delaselufinavilignsies
1. fdwihnaniedfiade 18.5-22.9 Alansw/msauns
2. fremsiiduseuienliiiu 40 i
3. fudsmstidusouielifu 32 i
4

Meuarngansiiduseuieiliiiudiugmsass

5) mtsdunarlisuusinfetunsmuauanuduladin delaseluilignses
1. TugidulsaanusulafingansiielaiAu 140/90 s Usen
2. lupudnfasiianlaiiiu 120/90 wu.Usen
3. ashiduunihlunisinanudulainmenuedazilanasgagnaes
4. AITUsElluNgANTIUM U UM TIEENARBN1SAIUANAINAULATR
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6) myUsziunmzavaniaziana Jaladeluilignees
1. APOLaALNeTea 198 mg/dl unneds Unf
ATEAULNNANEIDARIMNTEA 98 me/dl nuneds Un@

2
3. fsgiuimandsene1msla 129 me/dl wunefis Wunguidedsaiuimiu
4. pnuynde

7) mavssdiunzguamiaznisiiuurihFedasuinisvesifulsaimmu delaselull
1. msUsadiulagldnsmumueims 24 $2lus agyhlinsulaymseyaea
2. myUszfiuUinaemsisulseni Iﬂjwaﬂmummimmwmuam 2:1:1
3. LLuvuﬂmUwLaaﬂmmiwmﬁuummam LWamumﬁvmmmammmmi
4. wuzithBewensuanasy LWEJI‘VILaaﬂa’MWSVWIaWﬂViaWEJ

8) sUuuumsUszdiunnizgaunmuaznishiruuziilunmsquanuewasiidulsaiuimiu dela
paluliminzauasiign

1. Tftheveniieafumssentdsmeveanues Saduiinnsumimdnuasdaiinans
Tun1susziiu

2. Wthevendunounisinuazniaifivinydugiusutuinsauaimaluden
dieusziiumsldondugiu

3. WitheuenTimssulssnue safunistudinefvdouasnainaludon
WieUszidiunsldoniuuszynu

4. m3vssdiusumuidenazaminavesithommihneufiaznaumunsgua
waglvimuugi

9) valasaluiidudnuuzvsinisdut s Mvunzau
1. zantaadsazanann 12% 1Wu 7% lilenielu 3 1heu
2. Azambhuiinbila 7 Alansu lneniseanideniennasaniiin1ing
a o [ @ I a d' (Y] I =
3. aghueenmMainenaemisduluna 15 wil fasunniuduie 1 heu
4. AzanUSuiavuuIukaziasasrnlitesanduial 1 ey

10) m3Ustiduamzauamiarlviduusiuifidulsawvu delasolutinanlignies
1. msUssdudeusniumsidedoindulsauimu
2. mstsuduiynedudemanasssiviedameunsndeuiaiy
3. aduaydlifihessaimatmsiafiossdiunuedagbifesnwufiuuim
4. wslvmnusuaginrinuen1sauanuias maﬂizLﬁummg”uasﬁﬂw’[,uﬁa%’aﬁuﬂﬁuﬁ%é’qaau
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wuunagauau; Msiszlsnzgniaulugitsiuimnuuasanuaulalings
Pre Test Was Post Test

1) deladunamivesimadlugidulsauimy
1. e8ni1 50 un./aa.
2. UaunIn 60 UN./A8.
3. Ueunin 70 Un./A8.
4. Waunin 80 UA./AA.

2) Pelauennisfivaintimagsings
1. melavieu
2. e 9
< 1
3. Wunndou
4. Uniden

3) delaidudadnilonaiin DKA gegn
1. Tsawunmuaiiad 1
2. e15UUTENIU
3. UUNA
4. findwidorlennden

4) WasAnfoNTANAUMUANSITNEY

1. 1660
2. 1661
3. 1666
4. 1669

5) a1nshkuuntnanfaedeIndusinisnauienilaviaden

1. wldu

2. WwUulaue)

3. wuuslUkuuen
4. wiunilaueylsunviv
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6) o1mslafiasdeindueinislsavasndonaueudoundy
1. UUUODULSIABITN
2. UOOULTIEADITY
3. WU V0DULTIT Y
4. WIUDDULTITINYI VIDOULTIVIEY

7) delafifuomstnegs
1. #nihwes
2. #nusy
3. Tadu
4. Witewsn

8) delafidue1nsinaas
1. findes
2. Uaanizusy
3. Tadu
4. wuuunen

9) ffthendulaifianudewioiiniasgaan
1. Tsmuvuvied 1
2. Tsmwwwnnwilad 2 fildeduydu
3. lsawmwnnuludgeeny
4. Tsavumulundenansss

10) gdrengulanldenviinlaenaaziinniziiniasm
1. dalnilagise

2. AN NN duslmes
3. wianasiiu
4. lvezlednulalou
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1) 5’1
1

2
3
a

WUUNAHBUADINS mmuzﬁ'\mmﬂuﬁﬁﬁL’f]uLU'ma'luLLazﬂ'a'mﬁuTaﬁmga
Pre Test Llay Post Test

vindiensdumiléann

- luge = dugs - 105 waglugnds = dauge - 110
- lugne = duge - 100 waglugnds = daugs - 120
- lugndle = dauge - 105 uavlugne = dauge - 100
- lugndla = diugs - 100 waglugny = dugs - 105

2) A . wiin 60 nn. BMI Un@ TAvnssudesfisliunans mslasundsnuiuay

1.

i

1,800 - 2,100 Alakaass
1,200 - 1,500 Alaumas3
800 - 1,200 Alaunass

2,100 - 2,400 Alaupaas

3) 977 1 NNEANAINULREE

1.

2.
3.
a

25 Alaunass
50 AlawAass
70 Alawnass
100 Alaumas3

4) MupeTDaRnindswadsUsran. Alawrass wazanumedlitnuszunn.. Alawrass

1.

2.
3.
a

1,200-1,500 tae 800-1,000
600-800 wag 300-350
450-500 wag 800-1,000
1,000-1,200 waz 500-800

5) wuaneiie lunsdnemnsaunmdmsugidulsaumiusaglsannuduladnasasaila

1Al UUKUNISAUBUU

1.

2
3.
a

AlaLatla (Ketogenic) uag WomAud (Atkins)

. Lot (Intermittent Fasting) uag lam15u (Low Carb)
wwauslua (Plant based) uag laatln (Whole Foods)
uA (DASH) uag LuulALnasLsiien (Mediterranean)
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[

6) Aas . WWulsmumuuazlsaanuduladings AsdsiedeIiunzaudsil
1. duniidgniu

2. USNEWAnY
3. TUEULTITY
4. dunillvgignauy

6V

7) daniedss 1 Yeunilivimnaledion
1. 1,000 Hadnsu
2. 800 fiadnsu
3. 600 Haansu
4. 400 Hadn3u

8) Tunsldthifulunisugsemnsansld
1. hduunduliven disusidrseduvaesliin
2. Yfusrtavderumassliven tisiulrdulite
3. dfunznenlinen difusidviedundeditn
0. lhhdunnsiialunsugsemnsidlidunnsey

9) thmaanunsaiindnseuadentanigly .......... Tuvaugidwdaddsuduhmanazidrgnssua
woanelu.......

1. 1 4lus waz 2 Halus

2. 1 Hlus way 1 2lu

3. 15 undl waw 2 Halus

4. 2 s way 15 Uil

10) vuaanuuulvsl GDA UszneudedeyaiFosmudidy fail

1 W& thena Tosu Todoy

2. tna lusiu Teien wasay

3. Todlou thnna Tosfu wasay

4. wiau Loty dimna Todeu
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[7%% U g (%4 [ (74 = [ Y]
LLUUVIﬂﬁEJUﬂ’J']ﬁJE ﬂ’ﬁ@LLaQU’JEJIiﬂLi’éJNLLU‘U‘e'Nﬂi’)ﬁJIﬂEJSL?Iﬂ’]i%Jﬁ’J‘IJi’JSJ?J’ﬂQﬂi’QUﬂi?
Pre Test LLag Post Test

1) AanssladfigalumsiandnenmyeaslunasouasuftenspuaguningiaslsnFesuuuosds
1. mslfuiuiudoyatmanafesnsquathslsnEoduiyanaluaseunia
2. nslifoyatmanadesnisquadiaelsndesuiynnaluasouairiudesuas
3. msaheiruaAninuiyanaluaseuaiufieausiuiielumsguaguamitaslsnEoss
4. nmsdaRanssunguiioaisanuduarduaiuvinuslunsauaguningihelsaiFess

2) Talpmonagnsusniilditonsaaasunisiauiunumaseunsilunsauwadtielsness
, Y Y
1. mMsatvayunazdusluisnisquagUlsvesnseunin
2. msafamsiduniuvesaseuaidlunmsguariislsazess
3. MsEEIAaIsavesnsauaTilunsguagUlelinese
4. nsasnduiusamng aseenulingda uagasienueie

3) Yadelndrdyiiganvieduaduligiislsagefausoniuaulsalaussauninud 15
‘UI 9
1. ATOUATINZIUEMIATYTNINA
2. yAaInseuavAnEanuleainiale
3. aseuadildusulunmsguagilelsaizess
4. yaaINIAuauAINeanveAnnsedlsaAlseTIalaue

[ 1

a) fheidunsivesiguaveniugguadin “wselifuduseliinseninnislailiiuemsludaive
AN IinrTanudualiy” dauanisvinegidls

1 wunild mszlieenyiunsiaiy

2. meundui aufidulsaiseeududnuls vinluwidsaudhalals

3. moundui auitdulsauvuausulaiingsidesaiunuenss

4. meUNdUI Amuaue IV AL TeAlLTau WL ausa

5) wiaewnsiienanstu fhelsaFestenniuneu daualifuyFould 172 e wiftasveuiiudn
1/2 din Jauanisvieddls

1. lailheRudiy uasvengthetmmedanlifuneulduad

2. lallsfineiuia wilenuzanan 1 gnliitashiuwmunseihmatliosndy

3. WitheRuduld wasyatuithehllesndenFounliiumszunt veueiiy

0. WERheRuiuld wasvendufitheiiiodusiosant e 1/2 siwdl uaziudnifisdy
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[

Y

6) bsnvaniugUied seautimaluiion 150 mg% fagdey warseAuaURUla%in 135/85

mmHg #euansIlinnninAseiuay lanuddieinaganunsaanseduiimatubionasdn 20 me% Lo

Iy JUagvenimabeunswioluazneteuanseduiinaluifonas 20 me% Hevdldinaiindaln

1.

2
3.
a

7) A3

1.

2.
3.
a

N5t

N1SNARADTBY

mssahmnesyezdy
MaiuAuBavguesIiTinvetag

suadilalduumamsiidiusiuveseseunirlunisguadinelsniFess
ATOUATIINAINTTUNNEE NI
aseuASHITamMeTmMsifheveusuusemusnltenniu
asouatnduladnimIguasnulsaEosiunuithennides
AseuRsIthewdeinglumsnAviasUsysiufifiaevhlalle uasnszdulivinAatasusziniu
Eevile

8) MdsumsiddlaneutnnisidendiugihelsaFedauieltuasienisidiusiuvensounia

TunisauarUae

1.

2
3.
q

Delonalitguaaeunudaisiliila waetamnemadeundadely
wurthuvasuselonilifauaddn waerlmnemadeuniadely

nammetgua Wiueshndevesifouurigua uazianuoniadenndaoly

- WisiutuenudiFesmsquathslsaEosunggua wasdamnemadeuadsdely
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WUUNAHBUAMNS SEUUUSEAUEUNNAUNITIANITIUIMIIULATANAULaingS
Pre Test Was Post Test

1) szuudsyiugunmvdnaaiguessemalneiifssuulagaseunauussinavilng
1. 11 8uv AsRUAgUUsEIINTToEa 57

11 2 syUU ATRUARUUTEIINTTOEAY T7

11 3 syUU ATRUARUUTEYINTTOEAY 97

Lifivalagn
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