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Hans Rosling video

What was the main message?

What were the ways health was
measured?
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Aims of the lecture

« To explain and interpret commonly used
measures of mortality and morbidity

e To describe commonly used sources of
routinely collected data and their
limitations

« Critical appraisal of numerical data
¢ Examples based on CSDH report
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Why do we need to measure
the health of a population

Well presented data can provide stimulus for action (CSDH
2008; ch16)

Evidence of effectiveness of intervention to reduce burden
of disease at population level

Everyone should count (Setel 2010)
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Table 2.1

Male life expectancy, between- and within-country
Inequities, selected countries

Place Life expectancy at birth

United Kingdom, Scotland, 54
Glasgow (Calton)®

India* 62
United States, Washington DC 63
(black)®

Philippines* 64
Lithuanis® &5
Poland* 71

Mexico® 72

United States 75

Cuba? 75

United Kingdom® 77
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Figure 2.1: Inequity in infant mortality rales between counlries and

within countries by molher's education.
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Sources of data

Census

Civil registration systems
Hospital records

Primary Care records

Health Care Organisations
Notifications

Health Surveys

Registers e.g. Cancer registry
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Sources of data

Civil registration systems
(Hospital records)

Health Surveys — Demographic Health Survey
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Civil registration

To register vital events

Births, marriages, deaths

UK 1837 — birth, marriages and deaths
1927 —still births

Legal requirement to register birth within 42 days , death
within 8 days

Birth certificate required for state benefits, school
admission, passport etc.
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Civil registration in UK

Births — sex, date, occupation of father, address
- birthweight not recorded in UK

Deaths- date , cause, occupation, age

Limited information
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Birth registration
Industrialised countries 98% of births registered
Sub-Saraharan Africa 45% birth registered
No civil registration

Or
Civil registration not working effectively
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Sample Registration

India, China
Longitudinal registration of demographic events in an
nationally representative sample
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Surveys

Examples

» Demographic and Health Surveys
http://www.measuredhs.com/
5,000-30,000 households every 5 years

» Multiple Indicator Cluster Survey
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Hospital data

« Does not measure population level data

« Attendance depend on distance, severity,
access, affordability

* May record consultations or episodes of care not
patients
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Primary Care in UK

» Most of population registered with GP
« Cannot register with more than 1 GP
« Computerised

» Large data sets e.g. GPRD, EMISweb,
QResearch

» Not necessarily true in other countries
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Other sources

« Cancer registries — session 5
« Disease notifications — session4
 Prescription data in UK

— PACT

— Cashed not written prescriptions

— Not linked with other patient information except age
and sex
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Using data sources

e Who is included
* What was the original purpose
— Saocial construction of the data
¢ Quality and monitoring of data
« Consistency between sources
— Data collection methods
— Definitions and analysis
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- Vital registration

Figure 2.1: Inequity in infant mortality rales betwees No infor?nation f

within countries by molher's education. 3 .
mother’s education

2000
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Table 2.1

Male Iife expectancy, between- and within-country
inequities, selected countries

Place Life expectancy at birth
United Kingdom, Scotland, 54
Glasgow (Calton)®

India* 62
United States, Washington DC | 63
(black)*

Philippines* 64
Lithuania* 65
Poland* 71
Mexico® 72
United States* 75
Cuba® 75
United Kingdom® 77
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Infant mortality

Ratio of deaths under 1 year to all livebirths
Does not require long terms follow up of babies
Does not measure adults

WHO uses
Civil registration
Sample registration system
Demographic surveillance surveys
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Life expectancy

Expected (average) number of year of life remaining
Based on current age specific death rates

Life expectancy at birth
- Can be influenced by high infant mortality

Life expectancy at 20 (CSDH fig 2.5)

Used to illustrate effect of educational attainment on life
expectancy during adult life
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Age-specific mortality per 1000 males
UK 2010
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Life tables calculation of life

expectancy at birth

Suppose start with 1000 babies
5 will die before 1 year
Average time of death 6 months

995 will be alive at 1%t birthday
Probability dying before 51 birthday =0.0002
Expected number who will die =995x0.0002=0.1
Average age at death will be 3

etc
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Life expectancy at birth

991 alive at age 40
Probability dying before 45t birthday =0.0017
Expected number who will die =991x0.0017=1.7
Average age at death will be 47.5

etc

Average age at death =sum of (age at death x number
dying)/1000

=(0.5x5+3x0.1+....47.5x1.7+...)/1000

=78 approx
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Is this a lot of deaths?

Country Deaths in 2005-1010
India 48,783,000

Japan 5,558,0000

UK 2,905,000

Zimbabwe 949,000

« List factors which might affect these numbers
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Death rates

Country Deaths in 2005- Death rate per
1010 1000 per year

Zimbabwe 949,000 15.1

UK 2,905,000 9.5

Japan 5,558,000 8.8

India 48,783,000 8.3
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Population pyramids

Unitesd Kingdom: 2010 Japan 2010
: 104
100
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Unitesd Kingdom: 2010

100

Population pyramid

india 2010

ndia 2

http://esa.un.org/unpd/wpp/population-pyramids/population-pyramids.htm
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Country Death rate per
1000 per year

Zimbabwe 15.1

India 8.3
UK 9.5
Japan 8.8

Death rates

Infant mortality
per 1000

59

53
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Death rates

Country Death rate Infant
per 1000 mortality
per year per 1000

Japan 8.8 3
UK 9.5 5
India 8.3 53
Zimbabwe 15.1 59
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Life
expectancy
at birth

79

7

63

47
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Age-standardised death rates for all causes of
death by deprivation twentieth, ages 15-64,
1999-2003

England and Walas
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Ester Romeri, Allan
Baker and Clare
Griffiths Office for
National Statistics
Mortality by deprivation
and cause of death in
England and Wales
1999-2003
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Comparability

» Less deprived areas tend to have more men in
older age groups

» More deprived areas have greater proportion of
men at all ages 40

* Would expect crude death rate to be lower in
deprived areas
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Taking age into account

 Direct standardisation

— Uses rates from population of interest and
apply to standard population

« Indirect standardisation

— Uses rates from reference population and
calculates expected number of deaths
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Direct standardisation
Males UK
2010
Age Death rate per 1000
15-19 0.3
20-24 0.5
25-29 0.6
30-34 0.8
35-39 1.2
40-44 1.7
45-49 2.5
50-54 3.9
55-59 6.2
60-64 9.7
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UK males and European standard

Linited Kin v 2010
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Younger than UK Population and equal men and
women at older ages

Sally Kerry Core Post Graduate Modules 37
Lecture 3 Critical Appraisal

Direct standardisation

7000x0.3/1000=2.1
Males UK 2010

Number in Expected
Death rate/ Standard number of
Age 1000 population deaths
15-19 0.3 7000 21
20-24 0.5 7000 35
25-29 0.6 7000 4.2
30-34 0.8 7000 5.6
35-39 1.2 7000 8.4
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Direct standardisation

Total expected number of deaths
=2.1+3.5=+....+48.5
=166.2
Total standard population between 15-64
=67000
Standardised death rate = 0.00248
2.48 per 1000; 248 per100,000
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UK males and WHO standard

United Kingaom: 2010
100 L

" 5

]

Much younger than UK
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Weightings
« Directly standardised death rates are weighted

average of age-specific death rates

» Same method can be applied to any binary
outcome

- diagnosis of diabetes

- Smoking

- Deaths from specific causes
 Actual values depend on standard used

and The London
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Indirect standardisation

Rates are known for population as a whole
in each age/sex band and applied to sample
population to get number of deaths
expected.

Standardised Mortality Ratio = Actual
number /expected number x100
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Indirect standardisation

Examples
Tower Hamlets SMR=128
Kensington and Chelsea=77

100 — same as UK population
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Problems estimating death rates, cause
specific and life expectancy

 Civil registration data unavailable/incomplete

« Survey data incomplete/unavailable

« Data may be out of date

« Difficult to capture epidemics/war without civil
registration

« Data may not be accessible

* UN and WHO use best available and statistical

modelling
http://www.who.int/gho/publications/world_health_statistics/EN_WHS2012_Full.pdf
http://www.who.int/healthinfo/statistics/mortality_life_tables/en/index.html
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Malaria death estimation

Best method — Civil registration with complete recording of
cause

Alternative — make best use of sources available and make
some assumptions
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Malaria data sources

« OQutpatients numbers attending with probable and
unconfirmed malaria

« Proportion of cases confirmed

« Probability that patients attends healthcare facility with
fever - survey

« Number of slides tested and positivity rate
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Malaria death estimation

* Assumes case fatality rate is same for consulters and
non-consulters 0.3% outside Africa

* Assumes consultation with fever (at government facility)
is same whether or not malaria

« But treatment generally successful so case fatality rate
likely to be lower with treatment
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Summary

 Civil registration best way of assessing mortality

« Infant mortality and life expectancy independent
on population structure

» Standardised rates are weighted average of
age/sex specific death rates

» Standardised rates allow for differences in
age/sex of populations wishing to compare but
values depend on reference population

« Information sources vary between countries
Modelling assumptions may introduce bias
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