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Population aging maps
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AMenua

A proses yang mengubah orang dewasa sehat mefnaitli
dengan berkurangnya sebagian besar cadangan sistem
fisiologis dan meningkatnya kerentanan terhadap penyakit dan
kematian.

APerubahan berbeda pada setiap individu.

AUsia kronologis, usia biologis, usia psikologis

Miller RA. Biology of Aging and Longevity. In: Ha z z a Gedialris Medicine and Gerontology. 2009
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Beberapa Istilah

AAgIng
A efekwaktuA proses perubahan, bertahap spontan.

ASenescence

A hilangnya kemampuan sel untuk membelah dan berkembang (seiring
waktu akan menyebabkan kematian).

AHomeostenosis

A berkurangnya cadangan homeostasis yang terjadi selama penuaan pax
setiap sistem organ.

Miller RA. Biology of Aging and Longevity. In: Ha z z a Gediaris Medicine and Gerontology. 2009
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AGING

PROCESS HEALTH IN OLD AGE

penurunan kapasitas fungsional baik pada tingkat selular maupun pada tingkat organ
A hilangnya kemampuan memelihara homeostasis tubuh A disfungsi sistem organ
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The chances of not
being well increase
withage

PSYCHO PHYSICAL

ASPECTS

QUALITY

LOGICAL OF LIFE

FACTORS

(Getting the best from all possibilities for as long as possible in terms of physic
cognitive, emotional, social & psychological)



(1)teori yang dikemukakan tersebut harus terjadi
secara umum di seluruh anggota spesies yang

dimaksud,
TH EORI ES OF AG I NG (2)plrrc?saesSl;/ang dimaksud pada teori itu harus terjadi

secara progresif seiring dengan waktu, dan

(3)proses yang terjadi harus menghasilkan perubahan
yang menyebabkan disfungsi atau kegagalan suatu
organ/sistem tubuh tertentu

MODERN

THEORY OF
AGING

DAMAGED

PROGRAMMED

THEORY AND ERROR

THEORY

ENDOCRINE IMUNOLOGICAL WEAR AND

THEORY THEORY TEAR THEORY

Aging may be explained by 2 or more theories in combination

JIN, 2010



Age-Related Physiological Changes

Three Groups of Physiological
Changes

1) Changes in autonomic
functions and cellular
homeostasis e.g.
temperature, blood volumes
and Endocrine changes

2) Reduction in organic mass
e.g. brain, liver, kidneys,
bones and muscles

3) Reduction in organic

functional reserve e.g. lungs
and heart

tmc

Systems Affected

Cardiovascular system
Respiratory System
Genitourinary System
Gastrointestinal System
Endocrine System

Skin and Musculoskeletal
System

Nervous System

Body temperature regulation
Immune System
Psychological Changes
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Aging

' ' Usia biologis
After 60 years

SABIA ()9 2.10J09
Apakah dapat diukur ?

@kers of Aging




Biomarker: Definition

A characteristic that is objectively measured and
evaluated as an indicator of normal biologic processes,

pathogenic processes, or pharmacologic responses to
a therapeutic intervention.

NIH Biomarkers Definition Working Group.
Atkinson, et al. Clin Pharmacol Ther 2001

Identification — Established relevance to population — Identify clinical utility

rM Y
LJd Cleveland Clinic Biomarkers in Heart Failure | June 25, 2011 | 2







