Measure of morbidity & mortality

(QUANTITATIVE METHOD 1)
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AIMS

1. Definition of

1.1 prevalence

1.2 cumulative incidence

1.3 incidence rate

1.4 case fatality rate

1.5 vital statistic ; birth rate , death rate , etc.
2. Burden of disease
3. Standardization

3.1 Direct standardization

3.2 Indirect standardization
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1. Burden of iliness
and aetiology
Step 6: Reassessment

/ \

5. Monitoring of 2. Equity
programme effectiveness
o [NIeUER e 3. Economic
translation and .
evaluation
implementation
:

Rate, Ratio, proportion manuetisls

Rate AN 3(numerator) uau@hemeamims)
f2¥115(denominator) NATINNNVBIUADLAUNITE
. A3 9(numerator) uau@hameamms)
Proportion
U o :.’1 c; d‘ \ = U
AI%15(denominator) uaunruaEeluyIana RNy




ﬂ"lifjﬂﬂﬁ!ﬁﬂiiﬂ (measurement of disease occurrence)
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3) Incidence Rate (IR) or Incidence Density(ID) ﬁ@ﬁiﬂ)ﬂlﬁﬂ?ﬂiﬁij
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Measures the rapidity with which new cases are occurring in a population
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Prevalence vs. Incidence

Disease
[E— . . . .
Incidence prevalence = incidence * duration of disease
— > Prevalence
fatality, recovery
| —————>

Prevalence can be viewed as describing a pool of disease in a
population.

Incidence describes the input flow of new cases into the pool.

Fatality and recovery reflects the output flow from the pool.
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1. Crude birth rate
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2. Crude death rate
- UIUAUMY % 1000

529105 @ NINANANANY

3. Age — specific death rate
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4. Cause — specific death rate
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5. Infant mortality rate
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6. Maternal mortality rate
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Example

Hypothetical cohort of 12 initially disease-free subjects followed
over a 5-year period from 1990 to 1995.
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I I I I I i =
1990 19521 1902 1905 19594 1995
» disease 0 death
i I 5
R= — = — =0.20
PT 25 PY

Example, cont.

A
R=1l=_5

PT 25PY =2t

= 20 new cases per 100 person - years

Study questions:
1) Is the value of 0.20 a proportion?

2) Does the value of 0.20 represent the risk of
developing disease?
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Parkinson’s Disease

6434 &
+ 66 &

a%00

1 1 1 i 1 i -

1 2 3 4 o &
Years

Total # disease-free person-vears = 38,458 disease-free

person-years

Followr-up IIZI

e 60 cases

IR =
6-year study period 38,458 person vears

Cases

= 0.0017 PErson-wear

1.7 new cases per 1000 person-years

Study Questions

1) Is point prevalence a proportion?

2) Suppose 13 people from a population of size 406,245 had a
particular disease at time t. What is the point prevalence of this
disease at time t?

3) Which of the following expressions is equivalent to the point
prevalence estimate of 0.000032?
a. 3.2 per 1,000
b. 3.2 per 100,000
c. 32 per 100,000
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Example

Suppose we followed a population of 150 persons for one
year, and 25 had a disease of interest at the start of follow-up
and another 15 new cases developed during the year.

1) What is the period prevalence for the year?
PP = (25 + 15) / 150 = 0.27 or 27%

2) What is the point prevalence at the start of the period?
P =25/150=0.17 = 17%

3) What is the cumulative incidence for the one year period?

Cl=15/125=0.12 = 12%

Burden winedsoz 13

* Morbidity & Mortality
* Impact of premature deaths
* Disability on a population

...... combined into a single unit of
measurement of overall

“burden of diseases”
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M ludesdia mazlsn ?

 Setting health service priority
 Setting health research priority
* Identifying disadvantage groups
 Targeting health interventions

* Providing comparable measure for
evaluation and planning

Disability-Adjusted Life Year (DALY)
* DALY = (YLL) + (YLD)
Years Lost Due to Premature Death
YLL = sumillimenouTasuns
Years Lost to Disability

YLD = snnidlguamaiidaldonmsihavsedins

* One DALY is thus one lost year of healthy life.
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anlslunsaa DALY

e Duration of time lost due to
premature death

* Age-weights
* Disability weights
* Time preference

Some interesting built-in social value

N4 82.5 1
18 80 1/

* AusiogaueTIm lus 22?7

(Duration of time lost)

e Healthy life Tuievrvjuaniiguainn
Jemsnvsodexsinslan

(Age-weights)

HUUDU H30AM
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o nsuisuszeznmiigadeliilewinmenenSesunis fu
setznaNEiiTineduafing vSeamunndindesas odals?
(Disability weight)

e 113lwes Healthy Life luilvgiiu inumnediauinnni
1 Flves Healthy Life Tugn 30 Tdhantmselu?
(Time preference, discount rate 3%)

Relative value of a year of life lived at
different ages

Figure 5 The relative vaiue of a year of life lived at different ages, as
incorporated inte DALYs

Vol | p 6D

Relative weight

Age (years)
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Gauging the severity of disability

Table I Gauging the severity of disability : disability classes and
weights set by the GBD protocol for 22 indicator conditions

Vol I p 40

Disability Severity

class weights Indicator conditions
0.00-0.02 Vitiligo on face, weight-for-height less than 2 standard deviations
2 0.02-0.12 Watery diarrhoea, severe sore chroat, severe anaemia
3 0.12-0.24 Radius fracture in a sciff cast, infertility, erectile dysfunction,
rheumatoid arthritis, angina
4 0.24-0.36 Below-the-knee amputation, deafness
5 0.36-0.50 Rectovaginal fistula, mild mental retardation, Down syndrome
6 0.50-0.70 Unipolar major depression, blindness, paraplegia
7 0.70-1.00 Active psychosis, dementia, severe migraine, quadriplegia

Note : These weights were essablished using the person trade-off method with an international group of
health workers who met at WHO in Geneva in August 1995. Each condition is actually a detailed case.
For example, angina in this exercise is defined as reproducible chest pain, when walking 50 meters of
more, that the individual would rate as a 5 on a subjective pain scale from 0 to 10.

Top Ten Causes of Disability Adjusted Life Year (DALYs) by Sex, Thailand 1999
MALE FEMALE
Rank Disease category DALYs % Disease category DALYs %
1 HIV/AIDS 960,087 17% HIV/AIDS 372,947 9%
2 Traffic accidents 510,907 9% Stroke 280,673 7%
3 Stroke 267,567 - 5% Diabetes 267,158 %
4 Liver cancer 248,083 4% Depression 145,336 4%
5 Diabetes 168,372 3% Liver cancer 118,384 3%
6 Ischaemic heart disease 164,094 3% Osteoarthritis 117,994 3%
7 COPD (emphysema) 156,861 3% Traffic accidents 114,963 3%
8 Homicide and violence 156,371 3% Anaemia 112,990 3%
9 Suicides 147,988 3% Ischaemic heart disease 109,592 3%
10 Drug dependence/harmful 137,703 2% Cataracts 96,091 2%
use
11 Alcohol 130,654 2% COPD (emphysema) 93,387 2%
dependence/harmful use
12 Cirrhosis 117,527 2% Deafness 87,612 2%
13 Lung cancer 106,120 2% Lower respiratory tract 84,819 2%
infections
Drownings 98,464 2% Low birth weight 83,879 2%
Depression 95,530 2% Dementia 70,191 2%
Osteoarthritis 93,749 2% Anxiety disorders 66,835 2%
Tuberculo sis 93,695 2% Schizophrenia 60,800 2%
Deafness 93,497 2% Tuberculosis 60,643 2% % B R
Low birth weight 91,034 2%  Birth trauma & asphyxia 57,488 ey ¢ e o
Anaemia 87,610 2% Nephritis & nephrosis 55,258 1% A, o
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Profile: top 10 DALY loss, Thailand 2004
Total DALY loss 9.17 million years

DALY

Male Female
, DALY o DALY .
Rank Disease (000} o 8 000} Disease

1 HiAIDS Bds 123 77 302 Stroke

2 Traffic accidents g0 114 5 29 HWRIDS

3 &lcohal dependencethamful use 19 6.2 63 268 Diabetes

4 Siroke 300 a7 49 19 Depressian

5 Liver and bile duct cancer 55 R 15 140 Liver and bile duct cancer
G Ischeemic heart disease 178 34 15 136 Traffic acodents

T COPO 176 33 an 183 Ischaemic heart disease
3 Dizbetes 169 32 30 N7 Dsteoarthnbis

9 Depression 137 26 28 113 COPD
10 Cirhosis 133 25 28 11 Cataracts

Top 10 DALY shares 52% of total national DALY loss

31

Top 15 risk factors, men Thailand 2004

Burden of Risk Factors in Male, Thailand 2004

Malnutrition-Thai
Malnutrition-Inter
Non-Seatbelt
WSH

Physical Inactivity

2 *Air Pollution

o

3] lllicit Drugs

L‘E ici g

_:f) Fruit&Vegetable

x Cholesterol
BMI

Blood pressure
Non-Helmet
Tobacco
Unsafe Sex
Alcohol

0 05 1 15 2

3 3.

25 5 4 45 5 55 6 6.5
DALYs (x100,000)
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Top 15 risk factors, women, Thailand 2004

Risk Factors

Burden of Risk Factors in Female, Thailand 2004

Non-Seatbelt
Malnutrition-Thai
Malnutrition-Inter

Illicit Drugs
WSH

Alcohol
Fruit&Vegetable
*Air Pollution
Physical Inactivity
Tobacco
Non-Helmet
Cholesterol
Blood pressure
BMI

Unsafe Sex

0 05 1 15 2 25 3 35
DALYs (x100,000)

33

Standardization

*Direct standardization
°Indirect standardization
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Direct standardization

35

Crude death rate
A
| Agegroup | Pop. | No.Death |

Young 2000 200
old 4000 1000 .
Total 6000 — szanns A Ailoyun
Crude death rate =1200/6000 =20% gannannnan B
A ]
iz by
| Agegroup | Pop. | No.Death
Young 4000 400
old 2000 500
Total 6000 900

Crude death rate =900/6000 =15%
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Standard population

nsufeuman dmantlee e sendnatlszansiilassaingeny
' o o 9= 1% dl A [
s AvsUFu i Taseaieeng ety Inavdszansninsgau
(Standard population) Tanunsaidenian1suiisaannslasasiallil
— 9au1lsTTNIENNGNTRINGNTFeIN B LWLY
— M laseaFatlszanaialy (wisdszimne)

— maufFeuieuszudng dsewna 1 WHO world standard
population
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Direct standardized rate
-ﬂ-

Young 2000 6000 200/2000 600

old 4000 1000 6000 1000/4000 1500
Total 6000 1200 12000 2100
Crude death rate =1200/6000 =20% Age-adjusted rate =2100/12000 =17.5%

Aze group -E- standard pop

Young 4000 6000 400/4000 600
Old 2000 500 6000 500/2000 1500
Total 6000 900 12000 2100
Crude death rate = 900/6000 =15% Age-adjusted rate =2100/12000 =17.5%

38
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Indirect standardization

Indirect age - standardization
iile
e #asnsm adjusted crude rate sestszanangumils
* m31u crude rate
* ldnau age-specific rate wio

* Swaullszansiites Mnld age-specific rate i stable

40
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Indirect standardized rate

Age group Population A Age-specific rate
death

Young 5000
Middle-Aged 3000 ? ?
old 2000 ? ?
Total 10000 ? 58
tszang A L6m90
Crude death rate=" 58/10000=5.8 /1000 ANEIANNATN

szainngialyl

YEGYEY

Indirect standardized rate

dszansvald (Standard population)

Age group Standard population Age-specific rate | Number of death

Young 300000 0.0001

Middle-aged 400000 .001 400
Old 300000 0.02 6000
Total 1000000 6430

Crude death rate = 6430/1000000 = 6.43/1000

42
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Indirect standardized rate

Age group Population A Standard death rate
death
0.5

Young 5000 0.0001

Middle-Aged 3000 0.001 3
old 2000 0.02 40
Total 10000 435

Adjusted death rate =43.5/10000 = 4.3/1000

43

Standard Mortality Ratio (SMR)

SMR = Observed death/Expected death

=58/43.5=1.3

a5

o=

o @) ' o i @ i a
szrns A fansmety 1.3 vihrewdnsimenaisasitdu  lademna
angimasnwiznguanglulszainsmaly
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Advantages and disadvantages of crude , specific , and adjusted rates

Advantages

Disadvantages

Crude rates

Actual summary rates
Readily calculable for international

Comparisons

Since population vary in
composition (e.g. age), differences

in crude rates difficult to interpret

Specific rates

Homogeneous subgroups
Detailed rates useful for
epidemiologic and public health

purposes

Cumbersome to compare many
subgroups of two or more

populations

Adjusted rates

Summary statements
Differences in composition of
groups “removed” permitting

unbiased comparison

Fictional rates
Absolute magnitude dependent on
standard population chosen

Opposing trends in subgroups masked

75

conclusion

1. Definition of

1.1 prevalence

1.2 cumulative incidence

1.3 incidence rate

1.4 case fatality rate

1.5 wital statistic ; birth rate , death rate , etc.

Burden of disease

Standardization

3.1 Direct standardization

3.2 Indirect standardization

46

6/24/2013

23



