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with an estimated adults aged
30-79 years having the condition (37.6). About
of those with hypertension are unaware of

their condition.

https://ourworldindata.org/grapher/hypertension-adults-30-79
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Global Disparities of
Hypertension Prevalence
and Control: A
Systematic Analysis of

Population-Based
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Hypertension Prevalence'

< 20%
20 - <25%
25 - <30%
| 30-<35%
I 35 - <40%
I 40 - <45%
2 45%




prevalence of raised
blood pressure In

adults aged 18 years

and over, comparable

estimates, 2014.

Prevalence(%)

<200 I 25.0-29.9 Bl >35.0 Not applicable
20.0-24.9 I 30.0-34.9 Data not availabie

Systolic blood pressure 2140 and/or diastolic blood pressure 290




High blood pressure
(hypertension)

™ N
Normal interior s & QQ Narrow interior

diameter \w !i : _— diameter

Increased wall thickness
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Reduced Interior diameter
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Healthy Hypertension
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The various modifiable
risk factors for

hypertension include: . /
+ High sodium intake JSJ] .)‘.)) dﬁa.,o

« Low potassium intake "

» Alcohol consumption

» Obesity
« Lack of physical activity

* Unhealthy diet




Genetic factOrs eeha\noural faCtOrs

Biological sex Physical activity

BP-associated SNPs Sedentary behaviour

Monogenic forms Sleep quality/quantity

of hypertgnsion 2\ meChanis Diet.ary patterns _ '

Epigenetic and foetal L s Sodium and potassium intake

programming Obesity
At sensitivit Alcohol consumption P h h s I f
e Pressure- nat?/iuresis Drugs or substances that at 0 p VSIO Ogy O
« RAAS increase BP

e Renal ischaemia

. elevated blood pressure
i %
@ * Autonomic <,
;5 * RAAS nervous system .
- Endothelin (SNS/PNS) 3
system * Baroreceptor ®
=
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and hypertension
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» Sex hormones reflex
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» Endothelial dysfunction
- Small artery remodelling

e Large artery stiffness
9 =l 2 Stress

Low socio-economic status
Social deprivation
Geopolitical status I{?s . o Healthcare access
Noise pollution c‘lllar mec\'\a“\s Gender identity, roles and norms
Air pollution Gender-based violence
Climate Discrimination
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Eye

Microvascular remodelling
Hypertensive retinopathy

Heart

LVH

LA and LV dilatation

AF

Obstructive and
non-obstructive CAD
Myocardial Infarction
Diastolic and/or systolic
heart failure

Kidney

Glomerular arteriolar
hypertension
Glomerulosclerosis
Albuminuria/Proteinuria

+ GFR

See footnote for information on sex-differences

Brain

White matter lesions
Silent microinfarcts
Microbleeds

Brain atrophy
Cognitive impairment
Vascular dementia
Ischaemic stroke
Cerebral haemorrhage

Large and medium
arteries

Atherosclerosis
Vascular calcification
Arterial stiffness

Microcirculation

Endothelial dysfunction

t Vasoreactivity

Vascular remodelling
Fibrosis and inflammation
t Peripheral vascular
resistance

@ESC




Manifestations of Target Organ Disease from Hypertension

Organ System | Manifestations

Cardiac Clinical, electrocardiographic, or radiologic evidence of arterial wall thickening left
ventricular hypertrophy; left ventricular malfunction or ‘cardiac failure

Cerebrovascular | Transient ischemic attack or stroke

Peripheral Absence of one or more pulses in extremities (except for dorsalis pedis) Ankle-Brachial
Index <0.9

Renal Serum creatinine elevated: men 1.3-1.5 mg/dL, women 1.2-1.4 mg/dL

Calculated GFR <60 mL/min/1.73 m?
Elevated albumin excretion

Retinopathy Hemorrhages or exudates, with or without papilledema

GFR, Glomerular filtration rate.
Adapted from Schmieder R: End organ damage in hypertension, Dtsch Arztebl 107:866, 2010.




COMMON SYMPTOMS OF
HIGH BLOOD PRESSURE
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Chest pains




Measure after 5 min
seated comfortably in a
quiet environment

Assess for orthostatic
hypotension at It visit and
thereafrer by symptoms

Record heart rate
and exclude arrhythmia
by pulse palpation

blood pressure measurement

Lise a validated device
with an appropriate cuff
size based on arm
circumference

Measure BP in both

arms at the I visit to

detect between arm
differences

Place the BP cuff at the level
of the heart with the patient's
back and arm supported

Measure BP three times
(1—2 min apart) and
average the last 2 readings

Obtain further
measurements if the
readings differ by
=10 mmHg
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American
Heart
Association

Blood Pressure Categories

SYSTOLIC mm Hg DIASTOLIC mm Hg
BLOOD PRESSURE CATEGORY et number) - e iiobon

NORMAL LESS THAN 120 LESS THAN 80

ELEVATED 120-129 LESSTHAN 80

HIGH BLOOD PRESSURE
(HYPERTENSION) STAGE 1

130-139 80-89

p— -
HIGHER THAN 180 HIGHER THAN 120

heart.org/bplevels

HIGH BLOOD PRESSURE

(HYPERTENSION) STAGE 2 90 OR HIGHER

HYPERTENSIVE CRISIS
(consult your doctor immediately)



Non-elevated
blood pressure

Office BP

SBP <120 mmHg
and
DBP <70 mmHg

HBPM

SBP <120 mmHg
and
DBP <70 mmHg

ABPM

Daytime SBP <120 mmHg

and

Daytime DBP <70 mmHg

Blood pressure classification

Elevated
blood pressure

Office BP

SBP 120139 mmHg
or
DBP 70-89 mmHg

HBPM

SBP 120134 mmHg
or
DBP 70-84 mmHg

ABPM

Daytime SBP 120134 mmHg

or

Daytime DBP 70-84 mmHg

Risk stratify to identify

Hypertension

Office BP

SBP =140 mmHg
or
DBP =90 mmHg

HBPM

SBP =135 mmHg
or
DBP =85 mmHg

ABPM

Daytime SBP =135 mmHg

or

Daytime DBP =85 mmHg

Cardiovascular risk is

Insufficient evidence confirming
the efficacy and safety of BP
pharmacological treatment

individuals with high
cardiovascular risk for BP
pharmacological treatment

sufficiently high to merit
BP pharmacological
treatment initiation

The diagnosis of hypertension and elevated BP requires confirmation using out-of-office
measurements (HBPM or ABPM) or at least one additional subsequent office measurement

@ ESC

ambulatory blood pressure monitoring (ABPM)
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Steps of Renin-Angiotensin
Aldosterone System

Click below fto

find out . . D
Angiotensin Il UM M‘f
\ f controls blood

Renin i pressure

Angiotensin | «, Angiotensin |l Lﬁ}9) l-’ LQ C-A-CLUJ O

Angiotensinogen = <
Angiotensin

Converting LO-NMJ ‘-b->L> > rb.\.ﬁum-o ).ul) l.: u..b L.JLULO rb?L> rb.\.‘:z«.: L_QJ.Q O

g? Enzyme (ACE)
@)
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MEDICAL MANAGEMENT

ANTIHYPERTENSIVE || LIFESTYLE
DRUG THERAPY MODIFICATION
Diuretics Exercise
Beta blockers Stress reduction

Vasodilators Lifestyle counseling
ACE inhibitors
Calcium channel blockers
aq-receptor blockers

NUTRITIONAL MANAGEMENT

77" Weight management 3\
Sodium restriction \

Alcohol restriction

\  Increased fruits and vegetables
\\  (improved mineral intake) /

> Nutrition education




9)!.54331.330;&15 Sy 3D AART il w@h&@,,uaq.a.su

Sl wls g ol L sor Jl Sl culio lis o3, SBP slg o (2li w3y )0 s

~oB sglens 4 Mol s

o ey 40 ASb (OnedlgS 40 i A gladad Olpmad &5 a3 0 s 20 5s g Widgis s
2300 (P pagi BB ple w ) Glopd gladia g 3,1 (g5 ,Li8 J 58 Il O 5



N/

VT Ose d 29)0mE loyd ¢ o pd Lawigio b s dylg0 g %°
b~ U
(9y 2 £S5 5l yioS) I3 w23, Sas LialS O

ie w3, Mol O

S Gpae yials 5 B S5 O

Lowering

Blood 3l 3l 5 o eSO
Pressure e by O
Without

d « ‘ Co pwlo @)
ww QOﬁN




097 d Yoo b,

IR Sis ¥

MUFA oY ~5al ogns 4 b s 5 e P
LS g bgw b sl Dy » e oS >

S el > Sl jow g 00 P

Jsi > FYee ) o wlus 231 ) jogad 4 el P

(59y 2 PS5 o
Voor) S s ol 33 0 ognd 4 eualS >
(JoXo &5 g 132 5l 59, 10 2,5 o




ol Lo yo i pole o Mol Jad (2al381 b aditans yobo dy Bl g 50 Lial33l a8 Wlodls )l (eoasio Slallas >
Gl San (Bla cizmon 23,5 o (y5 )Lt (Il 4 oxie &5 950 (Bgpe Cunglie 5 (5 e Rl el Bl P

Lo gilo Jld pl )l o Hlid ool 13 ope i 90y aS g RAAS § Silows | puns vl s Jlad &) e

Ngbse g LS JRliEl s s Goye Lol 4 s
ol yor WLl 3ds5 5 JSI G yno ¢ S o0aS b Kod w0l (slaaid Byne wile 6,505 Jolos b el Bls b 51 >

APPLE SHAPED PEAR SHAPED -33)‘3 YU O )L“f~9 392 90 (ke L (Swed aS’ Cuwl

OBESITY OBESITY

O

(CO]) 2 R
I

f»

What's the Cure?

Read the blog

\I/




Sgbicn b Lib aw 3 ey BB el 4 poxie Yoere o Ll (gL L gly 8 o iy pRals P
(e ol gylio ool 2 Jols (52 5098) Al andls (58 i I35 1ty

WOMEN 45+

©
T
£
£
SN’
o
o0
n

WOMEN 15-44

25 30

Body Mass Index




 In general, individuals who are more sensitive to the effects of salt
and sodium tend to be individuals who are obese, and middle-aged or
older, especially If they have diabetes, chronic kidney disease, or

hypertension.
d Currently, there are no practical methods for identifying the

salt-sensitive individual from the salt-resistant individuals.

O A reduced salt intake may also reduce the risk of left ventricular

hypertrophy, osteoporosis, and gastric cancer.
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» Weight loss
» DASH dietary pattemn
— Emphasizing fruits, vegetable, and low-fat
dairy products, includes whole grains,
poultry, fish, and nuts, and that is reduced = &
in red meats, sweets, sugar-containing S 6 I
Hypertensive

=
T
E
E
=
=
=]
=
-
o
et

beverages
» Dietary sodium reduction
* Moderation in drinking alcoholic beverages : Non-Hispanic White Black

.l_"a
!

Normotensive
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» 6-8 whole grains
» 4-5 vegetables
(5 or?e‘giepg‘t vsveek) -
» 4-5 fruits
' _
- géf’éa_ » 2-3 low-fat dairy products
gy, Nuis& Dressing,
wspocnns | & eerca > 6 0z or less lean meat / poultry / fish
Seafood, » 4-5 servings nuts, beans, or legumes /
: Poultry,
(2-3 per d!% kiﬂlﬁfﬂgw wee k
» 2-3 servings fat (total kcal = 27% fat)

v, oS Sweets: 5 or less per week
Vegetables
‘ , (§(5|i>';yclita§)

Based on a 2,000 calorie diet
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Food

Potassium (mg)

Potato, 1 small 738
Plain yogurt, nonfat or low-fat, 8 530-570
ounces

Sweet potato, 1 medium 542
Orange juice, fresh, 1 cup 496
Lima beans, /2 cup 478
Soybeans, cooked, /2 cup 443
Banana, 1 medium 422
Fish (cod, halibut, rockfish, trout, 200—-400
tuna), 3 ounces

Tomato sauce, /2 cup 405
Prunes, stewed, V2 cup 398
Skim milk, 1 cup 382
Apricots, /a cup 378
Pinto beans, cooked, /2 cup 373
Pork tenderloin, 3 ounces 371
Lentils, cooked, /> cup 365
Kidney beans, cooked, V2 cup 360
Split peas, cooked, /2 cup 360
Almonds, roasted, 'z cup 310

(D



Cashews, dry roasted, 1 ounce

Cereal, shredded wheat, 2 large biscuits
Soymilk, plain or vanilla, T cup

Edamame, shelled, cooked, = cup

Peanut butter, smooth, 2 tablespoons

Potato, baked with skin, 3.5 ounces

Rice, brown, cooked, 2 cup

Yogurt, plain, low fat, 8 ounces

Breakfast cereals, fortified with 10% of the DV for magnesium, 1 serving
Oatmeal, instant, 1 packet

Kidney beans, canned, %= cup

Calmnn Atlantirer farmeaed roanked R nnincac

Milligrams

(mg) per
serving

156
111
80
78
74
63
61
61
60
50
49
43
42
42
42
36
35

32
76

Percent

DV*

37
26
19
19
18
13
13
13
14
12
12
10
10
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Food (1 cup) Calcium (mg)

Milk, semi-skimmed 294 , ul?u):w ‘JW‘ O)La.f— oy p{ uL.J v
Milk, skimmed 299

Milk, whole 289 (yod o So=plol £,5 V0+) Slgs
Milkshake 441

Sheep Milk 466 % IOF
Soy Drink (non-enriched) 32

Soy Drink (calcium-enriched*) 294 ) .

Rice Drink (non-enriched) 27
Oat Milk (non-enriched) 20 Almonds 1 oz 70

Almond Milk (non-enriched) 110 Walnuts 1 07 26

Hazelnuts 1oz 52

1 0z 26

Brazil Nuts
Sesame Seeds (hulled) 1 thsp 11
Tahini Paste 1 tbsp 21



Alcohol Limits

A standard drink is
[L

. b !
OR
-

Beer Wine Spirits

23 can (220ml) 1 glass (100ml) 1 glass (30ml)
158kcal 140kcal 80kcal

*
w 2 standard drinks a day
d\ Singapore
\ Heart
Foundation

? 1 standard drink a day

P 3 SLP YU @ codgises v

OU) 0 K00 SO g



5-8 40 3-4

dgp> )J'uo‘:l,yo 39y )0 A3 AR 43 39
S g (oLt inlS o5 Ao e} JBls 35l YU U ausgie 003 b plaie s cullad
phaie (493,9 b JEERCRUIN | PY- VN V-S4 JV S )lguwad 1390 b L xy puo (g9 00k

S Cogli Sl i9 D) gE WS U 0 alBler ST Wl alE mgy JUS 0 plie dar cullad
0P WS Sl ;5 (Ko o 390 (gl & Colus dgmg 9 il R (g e (5 piyBllanil (i3

W,l> s



Yols g oy g~ Y&l 3O o RPN

Yol g g o9y NSy oo deue |y S 5 Sles S s 9)0 4365 @)l <jwgaS STy ¢ o)
o0 g paelS g (D

oy g glawl phol (w20 ¢ Iy« > 0S8 il (o565 5 Cymmd]) Sl g pmao 5D Do g0 (63,565 luS 3

Obrd ol 4 & A e g pedS (S5 @l G pue g o s lid LinlS o g (ooliS el
DS 0 SeS Sy Mae s b g B

Lo ALy s lid Wlg o pow 4 ¥ Y 4l

Aad yhalS



oolw sldwd

0l dubual (sladid ¢ b o b dalies
s gl 4 Cuaglin g (59 GRIBI L
A oo il ) g5 i

sl

5 S sl e by e
ssb @ Slg e g3l sla Sads
Ay yiolisl ) e lid Cige

JSJI

cbb) U‘)"‘A Le) uos;.a}- 4 Jﬁ‘ ;9).@.0
i3l g wmn Gl g L
A3 o Aol ) (g3 Lis (slag )l

Co e 45 Coldgo lS (ol (glaaiy 35 U Ll

S 9 slals
9 MW 4)9».: J.«.’>‘ ¢ cuw
d);.a,o &S Niwd Sod dab) )JD‘JLO
g dgdote i 4y b Ll

15 3 EUit o>

9 > u‘.wJ ol 40)5 cb)gﬂwﬁ

sl el gy s,

LS, & el 5 o Jg il
el

el g (2148 dlge (p] el HEAE L Sl
sl (B985 (8 51 (5 low



O 9l lxad 5 g b a5 g U
5 Boye WS g5y Sl g Sl sl dgrg bl L alie clllas gl »

Sy Bub 5l Lol das jials ) o3 ,lid wlg o ShwsT 5l Gl il cpioren

A5l oo wr Slow (ouac plw

Ju y U

sdll 4 KeS euds S polie Bpas >
iS5 ohdlus ol cle & 95 Lis
(B9ys 03LS

Sbye ilil oass Jyus g ol Gpae #

09> )lid 9 8




S99 e 50

—
-

?

KW ] P P RV I T y

S
2

Pl 4 Sl p) opolid Glag)h bosad Bl )b gg,8 »

CYP3A4 o35 40 (58 slo mopil clld a8 505 ()legS gl 8
ghaw (lBl g g pudglie JialS 4 e 5 LS 0 )l )

(395 (s 09> 5> 9o




2-4 cups of coffee

= 200-300 mg of

caffeine

Average rise of BP:

8.1 mmHg systolic and 5.7
mmHg diastolic

*

YVl

o8l 4 yolues

; B oM 3 dude Bl gl e b 3 >
B9 9 < )P 2% > )

o9 i

Does Caffeine Raise Blood Pressure?

American Journal

Nutrition, 2024.

of

Clinical



Common
Name

Scientific Name

Effect on Cardiac Health

Side Effects and Risks

Coenzyme Q,

Ubiquinone

Decreases SBP and DBP via a direct
effect on the vascular endothelium
and smooth muscle. May strengthen
the heart muscle in heart failure.

taken 1n
combination
as
supplement

Ascorbic acid
a-tocopherol

May cause
gastrointestinal
discomfort, nausea,
flatulence, and
headaches

Decreases SBP and DBP, decreases
arterial stiffness, and improves
endothelial function by improving

vy 1 {famt ot
AlILIVUALILULAL] SLALUD

Vitamin E may increase
bleeding time with
anticoagulants and

reduce blood pressure.

Vitamin C my cause

diarrhea at high doses.

Vitamin D

1,25-dihydroxy
vitamin D,

Decreases SBP via sunpression of renin
expression and vascular smooth
muscie cell proliferation

Hypercalcemia may occur

depending on level of
supplementation

Omega-3
polyunsaturated
fatty acid

Therapeutic doses (2-3g EPA/DHA)

lowers tr 1q1v< erides. Lowers biood
pw%suw by easing endothelial

May cause
gastrointestinal
discomfort, belching,
bad breath, and
increased bleeding
time above 3¢
EPA/DHA

Garlic

Allium sativum

Reduces SBP and DBP in individuals
with hypertension via vasodilation
msu‘hvm f'ﬁ'“ activation of
potassitiin channels - may also be due
to d(,Uthlon of NOS. Significantly
lowers serum cholesterol.

May cause bad breath
and body odor may
increase bleeding time
with anticoagulants



Resveratrol

Trans-3,4°,5-

trihydroxystilbene

Reduces svstolic blood pressure in
animals via enhanced NOS
expression in the aorta

Unknown

Beet Extra Beta vulgaris Increases NO production and effective | May have an additive
in reducing blood pressure effect when taken with
antihypertensive
medication
Hawthorn Crataegus Exerts a mild, gradual blood pressure May have an additive
berry oxycantha, lowering effect; protective to the effect when taken with
Crataegus endothelium, antioxidant antihypertensive
monogyna medication
Vitamin B Niacin Lowers total cholesterol and ¢ Causes flushing, itching
HDL at doses above 1,000 mg/d and may raise liver

enzymes. Coordination
of care with a
physician is necessary.

Hibiscus

Hibiscus sabdariffa

Lowers SBP in pre- and mildly
hvpertensive adults via calcium
channel activation

May have an additive
effect when taken with
antihypertensive

medication
Red Yeast Rice | Monascus purpureus | Contains a compound called Monakolin | Banned by the FDA in
K that is identical to lovastatin. standardized

Lowers cholesterol.

quantities. May cause
myalgias.

AAAAA

B-sitosterol,

campesterol,
sitostanol and

campestanol

Have been shown to lower cholesterol

none known
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