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Selective migration affecting local health rates?
Farr (1864)

« Migrants from urban to rural areas differ in their health from migrants
moving from rural to urban areas

Welton (1872)

« South coast destination of persons with ‘consumption’ (TB) will have high
death rates

« Return migration by elderly to their families

« Younger migrants leaving rural areas for cities healthier than those
remaining behind so that origin area mortality rates were raised
Migration a neglected factor?

* Prothero (1977), Learmonth (1988), Bentham (1988), Gatrell (2002)

Clarifications

« Migration = sub-national migration (cf. international) & = semi-permanent
change of address (cf. ‘mobility’)

» Health = mortality, self-reported, chronic (cf. (highly) infectious disease)
« Migration process may ‘cause’ poor health
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Inter-relationships: health, deprivation & migration

/ Health \

« Majority of migrants are  Gradient of health status along

young & relatively healthy deprivation gradient

« Some persons may/may not » Healthy people live in less

move because of their health deprived locations & vice versa
Migration Deprivation

\ /

« More advantaged people tend to migrate to or between
less deprived, more attractive locations

 Less advantaged people through lack of choice tend to
drift into (or be trapped in) the more deprived locations

\/
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Population migration & small area health statistics

Various factors affect whether or not migrants are in and/or
are accounted for in the numerator & denominator

Selection Uncertainty
2 Health-selective migration 4 Person-time-exposure
« Are the number of ‘health’ « Health outcomes dependent
events occurring likely to be on: predisposition, exposure to
affected by migration? risk, prior state, lag times,

behaviours, etc. over time

Eve:nts /
Population at Risk

3 Age-sex-selective migration 1 Small area denominators
* Is the size & age-sex composition  Rarely account for
of the denominator likely to be migration in estimates

affected by migration?



Population migration & small area health statistics

Some ‘bugbears’ ...
 Technical & practical aspects, not about health
* Applied aspects, about health

1. Small area denominators

2. Selection effects (numerators)
3. Selection effects (denominators)
4. Person-time-exposure
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Time series annual small area (ward) estimates
1. Addressing denominator uncertainties

Convention is for mid-year estimates (MYE) of residential
populations

Migrants are entering & leaving the population during a year

MYE assumes even distribution: wrong, but accepted
— 01/01 30/06 31/12 —»

Versatile estimates”?

Mid-year estimates for wards with & without allowances for
migration (various methods)

Harmonised for ward boundary changes
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Time series annual small area (ward) estimates
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« Migrants, majority being young adults, if not included in
estimates then population appears older in many areas

 Leads to higher ‘expected’ events & thus lower indirectly
standardised ratios

Rees, Norman, Brown (2004)
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Time series of rates in relation to deprivation
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Rees, Brown, Norman & Dorling (2003)
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Infant Mortality Rates

relative to national (

Infant Mortality Rates

relative to national {
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Time series of infant mortality rates: ward types
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Population migration & small area health statistics
2. & 3. Selection effects

Events

Population at Risk

a. Are migrants different from non-migrants & from each
other?

b. Are small area differences in health affected by migration?
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Are migrants different from non-migrants & from each
other?

1991 Sample of Anonymised Records
Modelled probability of limiting long-term illness (LLTI)
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Boyle, Norman & Rees (2002)
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Distinctive age profiles in relation to deprivation (LBS)

Carstairs in-migrant distribution

= Age distribution of
20 A migration events
. ifA\ « Q5: younger profile
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Time elements relating to health-deprivation relationship
* Population age-sex structure changes
* Population characteristics change

Area A at Time 1

Counts

* By age & sex
Characteristics
* Health

* Deprivation
« Employment
» Car ownership
» Social Class
 Overcrowding
* Tenure

Natural change (births - deaths)

(differences in characteristics)

Non-migrants

Area A at Time 2

» Counts

>

In-migrants (by age,
sex & characteristics)

(characteristics may change)

* By age & sex
Characteristics
* Health

* Deprivation
* Employment
» Car ownership
* Social Class
* Overcrowding
» Tenure

Out-migrants (by age,
sex & characteristics)

Do deprivation characteristics of previous time points influence
health more than that of the time point of analysis?
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Inter-relationships between health, deprivation &
migration using ONS Longitudinal Study data

Health studies often ecological, aggregate at small area

(ward) level

Deprivation scores ward level aggregates of individual

characteristics

Aggregate individual microdata at different time points by:
* Deprivation quintile of ward of residence

« Migrant status
* Reporting of LLTI in 1991

Determine whether any differences in area-based health
measures affected by migration between areas of differing
deprivation level
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Relationship between LLTI & deprivation
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What accounts for the inequality change?
Are migrants healthier than non-migrants?
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Inter-relationships between health, deprivation &
migration using LS data

Dominant flows / processes

» Healthy, young adult migrants moving from more to less deprived
areas

« Unhealthy migrants, both young & middle aged adults moving from
less to more deprived areas

» Unhealthy non-migrants, immobile but in areas becoming more
deprived

But ...
« Unhealthy elderly migrants moving from more to less deprived areas

Same effects for non-migrants whose areas change deprivation

Boyle, Norman & Rees (2004)
Norman, Boyle & Rees (2005)
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Recent extensions to the LS work

Controlling for factors related to health inequalities &
transitions between various states ... Destination

Individual level: age, sex & :

« Social mobility

« Change in tenure

« Change in car access

« Change in economic activity

« Change in living arrangements

om

Origin

oIM

IV

Destination
Q1 Q2 Q3 Q4 Q5

Qi

Area level a2
* Deprivation mobility

Q3

Origin

Q4

Study population o
By sub-groups which start the time period healthy
 For persons, migrants & non-migrants

with Boyle & van Ham
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Transitions between various states ... odds of LLTI in 2001
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Transitions between various states ... odds of LLTI in 2001

2.00

1.75 4

1.50

1.25

1.00

0.75

0.50 -

0.25 4

0.00

Into social
rent

¥
- I
- I_*_ _ _*_|
T T T T T
Ownerto Social Private Ownerto Social
Owner rentto rent to Social rent to rent to
Owner  Owner rent Social Social
rent rent
r ——————— "1
| Into '
! i~
. ownership

Private
rent

Private Ownerto Social

rent to
Private
rent

Private

rent to

Private
rent

2.00

1.75

1.50

1.25

1.00

0.75 1

0.50 -

0.25

0.00

No Car to No Car Has Car to No Car No Car to Has Car

Has Car to Has Car




U
]

PTAP
H B

Population migration & small area health statistics

4. Person-time-exposure

» Health outcomes dependent on: predisposition, exposure to risk, prior state,
lag times, behaviours, etc. over time

» Health status at diagnosis or death may relate more to previous
circumstances than current social class or area deprivation

* Biological development in context where advantages & disadvantages cluster
cross-sectionally & accumulate longitudinally (Blane 1999)

 For population need GP records & full migration & employment history, etc

* Most life-course / cohort studies do not include information on residential area

Planning a study with Jan Rigby (Sheffield) on women’s breast cancer
registrations & mortality using:

 Survey data collected during screening checks
« ONS Longitudinal Study

a.) Cumulative influences on health; b.) Social Class by own, spouse & parental
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Population migration & small area health statistics

Various factors affect whether or not migrants are in and/or
are accounted for in the numerator & denominator

Selection Uncertainty
2 Health-selective migration 4 Person-time-exposure
« Are the number of ‘health’ « Health outcomes dependent
events occurring likely to be on: predisposition, exposure to
affected by migration? risk, prior state, lag times,

behaviours, etc. over time

Eve:nts /
Population at Risk

3 Age-sex-selective migration 1 Small area denominators
* Is the size & age-sex composition  Rarely account for
of the denominator likely to be migration in estimates

affected by migration?
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Micro-geography of UK demographic change: 1991-2001

Aim
« Quantify & map changes in population size & social characteristics

occurring in UK’s small geographical areas between the 1991 & 2001
Censuses

Population change

* Which demographic components account for change? Balance
between natural change & migration change

* Is the population ageing evenly?

Area characteristics change

 Are areas becoming more or less deprived over time?
Health change

 Relationship to changes in population & deprivation

= understanding population trends and processes
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Micro-geography of UK demographic change: 1991-2001

Resources developed by consistent geography

UK: for 2001 wards & equivalents
* 1991 to 2002 annual age-sex estimates
* 1990 to 2002 births & deaths

« 1991 & 2001 Townsend & Carstairs deprivation scores
Norman (2006)
Norman, Simpson & Sabater (2007)

England & Wales: for 2001 wards

« 1981 to 2002 annual age-sex estimates
* 1990 to 2002 births & deaths
« 1981, 1991 & 2001 Townsend & Carstairs deprivation scores

Geographical Data Conversions
« 1981 & 1991 Census data to 2001 geography

Norman, Rees & Boyle (2003)
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Micro-geography of UK demographic change: 1991-2001

Resources can enable analyses ...
 Time-series of demographic & health rates

« Mortality & limiting long-term illness change in relation to changing
deprivation

« Mortality & limiting long-term illness change in relation to changing
population (shrinking populations)

» Postcoded data can be linked to ward geography

Income inequalities? Investigate as deprivation inequalities
A pull-up / pull-down model?

 “Poorer areas surrounded by less deprived areas would benefit from the
better resources in the wider locality, while less deprived areas
surrounded by poorer areas may be hampered by the poorer resources
available nearby” Cox, Boyle et al. (2007)
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