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SUMMARY The Office of Population Censuses and Surveys Longitudinal Study provides reliable
mortality data by a much wider range of characteristics than are available from other national
sources. Although it is based on only a 1% sample of the population, it broadens the scope of
mortality analysis and permits study of changes in relationships using different aspects of the time
dimension. Data from this study have made us increasingly aware of the importance of selection to
the interpretation and understanding of observed mortality differentials. Here we focus on that
aspect of selection called "health-related mobility," which is associated with the relative health of
people acquiring or losing individual characteristics. It is suggested that, for characteristics affected
by health-related mobility, mortality differentials would narrow or widen with increased duration
of follow-up. On the basis of this argument the contribution of health-related mobility to mortality
differentials by economic position and social class, to regional differentials, and to family and
household differentials is investigated. Selection can thus be shown to operate when people change
economic position, when they migrate, or when they change marital status. While the effects of
these selection processes can be shown to contribute to social class gradients they do not explain
regional differentials and contribute only to a limited degree to differentials by marital status.
Differentials by household circumstances also reflect the product of selection processes.

The Office of Population Censuses and Surveys
Longitudinal Study brings together for analysis
information obtained from several vital records. It
can currently be analysed as a prospective study of
mortality, incidence of cancer and survival, fertility,
migration, or widowerhood. Although limited in
size-it is based on a 1% sample of the population-it
has three main advantages over traditional data
sources. The most obvious is that it overcomes bias
between numerator and denominator that-for
example, in occupational mortality statistics-may
be large enough to call the whole analysis into
question. Secondly, it extends the scope of analysis
because OPCS can now calculate rates according to
all census characteristics or combinations of
characteristics. Finally, it provides measures of the
change in relationships with time.

Traditionally, national mortality statistics have
been used to study age, period, and cohort effects.
Recently interest in time has broadened as
epidemiologists in particular have learnt to use
prospective studies-bringing together exposure and
subsequent mortality records-to look at other
time-related effects. Studies have been based on
cohorts entering or leaving employment at the same
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time. Others have looked at the effect of duration of
exposure (as distinct from level of exposure) and at
different time relationships between exposure and
effect. Prospective studies create the potential for
these analyses because they incorporate historical
information preceding follow-up and permit
analysis by duration of follow-up.
Two aspects of time are found central to the

following discussion of selection and mortality
differentials. These are the timing of changes in
characteristics and the duration of follow-up. The
OPCS Longitudinal Study has enabled us to show this
influence on mortality differentials for a broad range
of characteristics.

Selection and health-related mobility
Over the past few years we have been analysing
mortality from this study systematically by each
census characteristic-looking in particular at
employment, household and family structure,
housing, education, area of residence, and migration
history. The objectives of our analysis were, firstly, to
describe the relationships observed and then to try to
understand and interpret them. As other researchers
in the field we found ourselves continually dismissing
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some relationships as "due to selection," while others
were considered important because they were

thought to be a consequence of the circumstances
implied by the characteristics in question. It was

unsatisfactory that such judgments were made on a

subjective basis, and we consequently sought ways of
measuring the extent to which mortality was

influenced by selection.
The term selection is used widely in epidemiology,

particularly in occupational studies that invariably
refer to the "healthy worker effect" and in studies of
mortality by marital condition and those of migrants.
Never quantified, it is usually justified by comments
such as: "sick people do not seek employment," "sick
people do not marry," or "sick people do not
migrate". By describing what happens at the extreme
the authors have shown that the problem exists.
Sometimes the term is used in a broad sense to

describe the social circumstances, behaviour, or way

of life of people with the characteristic in question or

even their genetic characteristics. In this way the
epidemiologist is trying to indicate that the observed
mortality does not simply reflect the environment
implied by the characteristic in question but also
several other factors.

This paper focuses on that aspect of selection that
we call health-related mobility. It describes the
artificial raising or lowering of the average health of
people with a particular characteristic associated with
the processes by which that characteristic is acquired
or lost. The mortality of a population with that
characteristic is affected by health-related mobility if
the health of people acquiring or losing the
characteristic differs systematically from others with
the characteristic.
From this description of the process it should be

seen that this aspect of selection operates from the
time the characteristic is acquired continuously to the
time the characteristic is lost. The description
accounts for selection on the basis of ill health as well
as the more commonly described health selection.
Also it carries no implication as to who in selecting;
the process may reflect individual decisions or

institutional decisions.
To understand what would be expected to happen

to mortality as a result of health-related mobility
consider health as a two-state process-people are

either healthy or sick. Health selection is said to
operate when the prevalence of sickness is lower
among those people acquiring the characteristic and
higher among those people losing the characteristic
than among all people with the characteristic. When
ill-health selection operates the opposite pattern will
be seen. After follow-up has begun the prevalence of
sickness will reflect the prevalence of sickness at the
time of selection and the balance between new cases
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of sickness and recovery, emigration, or death of old
cases. If the prevalence of sickness was artificially
raised (or lowered) by selection, through the
inclusion (or exclusion) of sick people, then the
number of new cases of sickness occurring after
follow-up has begun can be shown to be lower
(higher) than the number of sick people who recover,
emigrate, or die. The prevalence of sickness would
therefore reduce (or rise) with increased follow-up.
To predict what happens to mortality it would be

necessary to know how sickness was related to
mortality. In this context it is useful to distinguish
between chronic sickness and acute sickness. Chronic
sickness would be expected to lead to relatively high
mortality with a gradual decline with increased
duration of follow-up which reflects the low recovery
rate. On the other hand, acute sickness would
probably lead to very high mortality in the short term
(reflecting the acuteness of the sickness) which would
be followed by a sharp drop in relative mortality
(reflecting the high short-term recovery rate) and a
gradual decline from a high level in the medium and
longer term (reflecting the mortality of those who
become chronic sick).
Given these relationships between sickness and

mortality and the above comments about the change
in prevalence of sickness with increased duration of
follow-up relative mortality would also change with
time until it approached the level implied by the
steady state prevalence of sickness.

If, on the other hand, the prevalence of sickness at
the start of follow-up was near to the steady state
balance between new cases and exclusions, the
prevalence of sickness and relative mortality would
be expected to remain stable over time.
The clearest single illustration of the importance of

the distinction between acute and chronic sickness
and of the change in differential for health and
ill-health selection is a diagram presented in an early
report based on the OPCS Longitudinal Study.
Figure 1 (taken from Goldblatt and Fox1) shows the
changes in relative mortality for residents and
non-residents in private and non-private households
by year of death. Since the sample was classified by
their characteristics in 1971 the year of death is
equivalent to the duration of follow-up.
Consider firstly those people who were

enumerated in their private household of usual
residence. By definition this group would exclude
people such as those who were sick and disabled and
were, at the time of census, resident in hospitals and
those who were visiting hospitals for acute medical
problems. With increased duration of follow-up
people in this group would, however, become sick
and would go into various types of institution.
Therefore our model suggests that initial mortality
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Fig 1 Mortality of residents (a) and non-residents (b) in
private and non-private households by year of death.

for the group would be low and that it would rise with
increased duration of follow-up. This is the pattern
observed in figure 1, which suggests that after three
or four years the selection effect would have worn off.
Now consider those people enumerated by the

census in their hospital of usual residence. For such a
group of chronically sick people our model suggests
that relative mortality would be raised and would
decline gradually with increased duration of
follow-up. The decline observed for this group in the
figure is gradual, and even after five years the SMR is
still above 200.
The main group of interest in the bottom half of the

figure comprises people enumerated in hospitals but
usually resident elsewhere. The figure shows the
expected sharp decline in relative mortality between

1971 and 1972 followed by a more gradual decline
thereafter; expected because this group would
include many people with a high probability of
recovery in the short-term as well as those about to
die. Although this group comprises mainly people in
general NHS hospitals, similar patterns can be shown
for people in psychiatric or in non-NHS hospitals
when these are separated out. The numbers of people
in these latter groups are, however, small.

Selection and employment
The healthy worker effect mentioned earlier was first
characterised as the result of two selection processes
by Ogle2 in the latter part of the last century. These
processes reflect the way in which people are selected
for work and the way they move from one job to
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another as well as out of employment. It is, however,
only recently that occupational mortality studies
have started to quantify their influence on mortality
(see, for example, Fox and Collier3). Certainly by the
mid-1970s there was wide concern among
epidemiologists concerned in occupational studies
that they might be missing important clues as a result
of the healthy worker effect. In a series of articles in
1976 in theJournal ofOccupational Medicine several
authors called for standardised mortality rates for
employed people-for example, Goldsmith.4
As well as providing data on the mortality of

employed people the longitudinal study illustrates an
important way study design can affect the observed
mortality differentials, irrespective of the underlying
selection processes. This study is based on a sample of
people who were alive in April 1971; it does not
cover complete cohorts of people who went out to
work or who left employment. Since the underlying
selection processes reflect selection at entry into
work and selection at the time of leaving work, it
would be necessary to observe new entrants and
recent leavers to obtain proper estimates of the
influences of these processes. Instead the census
design gives a sample of people who were working at
the time of the census; some of whom would have
been in their jobs for a long time.
The models proposed in the previous section

suggest that the prevalence of sickness in a
population identified by a cross-sectional census
would be closer to the steady state prevalence for
people with the particular characteristic than the
prevalence of a group of people who recently
acquired or lost the characteristic. While this means,
however, that the effects of selection will be
diminished by the cross-sectional census design, it
also implies that estimates of their magnitude may be
conservative. These comments apply not just to
employed men (for whom men who recently
obtained employment would show more pronounced
selectiojd effects than all employed men) but also for
married men (newly married compared with all
married) and for migrants (recent migrants
compared with all migrants).

Figure 2 gives the SMRs for men and women who
were employed the week before the 1971 census by
age and year of death. For each group the SMRs are
lower in 1971 and rise progressively in subsequent
years. There is the suggestion that the effects are
greater for women and for men after normal
retirement age than they are for men aged 15-64.
Despite the census design-that is, the conservative
estimate of selection-the effects are still evident in
1975, after nearly five years of follow-up.

In a more detailed analysis of these data5 we have
shown that for both sexes health-related mobility was
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Fig 2 Mortality ofemployed men and women by year of
death and age.

strongest for respiratory diseases and circulatory
diseases. For both sexes there was also a clear
gradient for malignant neoplasms but no gradient for
either sex for accidents and violence. This pattern is
identical with that noted earlier in a study of vinyl
chloride workers.

Selection and social class
As the Registrar General's classification of social
classes is based on occupation and as occupational
descriptions for the 1971 census varied in quality
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1971- 75
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Fig 3 SMRs for men aged 15-64 by social class.
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Selection and mortality differentials

according to the person's economic position, it is to
be expected from the previous section that the social
class gradients in the longitudinal study would also be
affected by selection.

Figure 3 gives the observed gradients based on
mortality in 1971-5. There are two major differences
between the pattern observed here and that
presented in the most recent decennial supplement
on occupational mortality.6 Firstly, the gradient
between men in the various classes is flatter in this
figure than in that previously published. Secondly,
the group who were unoccupied at the census have an
SMR of over 300, compared with one of under 50 in
the decennial supplement. The differences between
the two methods are easy to understand once it is
appreciated that in the decennial supplement analysis
people are classified at death by their last occupation
before death. Since "unoccupied" is not recognised
by informants as an occupational category it is rarely
recorded at death.

In an attempt to assess the extent to which this
explained the differences between the two methods
we allocated the unoccupied into social classes (see
for example, Fox7). An alternative approach would
have been to consider the categorisation unoccupied
as a selection process out of social classes. If the
selection out of work acts disproportionately for each
class then the gradient observed between the classes
would be expected to change with duration of
follow-up. Table 1 shows that in 1971-2 there was
little difference in mortality between men in the
various social classes. By 1974-5, however, a clear

gradient had appeared-from 60 for social class I to
124 for social class V. It remains to be seen from
further follow-up whether this gradient represents
the steady state difference between social class I and
social class V. Nevertheless, it probably represents a
more accurate estimate of the underlying difference
than the average figure for 1971-5.

73

Table 1 Social class gradients by year of death

Social cdas 1971-2 1973 1974-5

I
Obs 63 31 42

SMR 105 89 60
Exp 59-9 34-8 69-5

II-IV
Obs 1039 618 1235

SMR 86 91 92
Exp 1201-6 681-3 1335-4

V
Obs 137 73 153

SMR 111 110 124
Exp 123-6 66-3 123-7

*Expected deaths based on age-specific rates for all men in the longitudinal
study in five-year age groups.

Selection and migration
The effects of migration on geographic variations in
mortality have also caused concern for some time.
Welton in 1872w highlighted three groups of migrants
that might influence geographic variations. One
group comprised generally stronger individuals than
those who remained and would be expected to raise
the mortality of the area they left. The other two
groups migrated for reasons of ill health; the first
returned to the area from whence they came in order
to die and the second comprised long-standing town
dwellers who moved to the countryside to
convalesce.
The mortality of recent migrants can be derived

from the longitudinal study because the 1971 census
included questions about addresses in 1966, 1970,
and 1971. A relatively simple analysis by distance
migrated points to at least two selection processes
(table 2). Migrants who had moved only short
distances tended to have high mortality. There is little
difference in the SMRs between men and women or
between migrants who moved in the year before the
census and those who had moved earlier. If these data

Table 2 Mortality ofpeople migrating in the five years before census by distance moved and time since migrating*
Men Women

Time between migration and census Time between migraion and census
Distance migrated <1 year I year <1 year -I year

Moved
Within county Obs 657 1659 698 1846

SMR 116 104 115 111
Exp 564.7 1602-4 606.6 1656-2

Between counties in a region Obs 85 259 94 234
SMR 92 90 106 90

Exp 92-2 286-5 88-7 259-0
Between regions Obs 85 252 84 234

SMR 88 90 96 91
Exp 97-0 280-7 87-6 257-7

All migrants within England Obs 827 2170 876 2314
and Wales SMR 110 100 112 106

Exp 753 9 2169-5 782-9 2172-8

'Compared with all those in England and Wales as standard.
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are separated by age they indicate that the high
mortality among local migrants reflects high
mortality for men aged 75 and over and women aged
over 45. The SMRs rise progressively with age for
these groups. The low mortality for regional migrants
is concentrated in the 45-74 age range for both men
and women.
The SMRs are above 100 because migrants as a

whole are dominated by local migrants. The table,
however, also shows that if our interest is in
geographic, in particular regional, patterns then it is
essential that the underlying pattern of migration be
understood. The arguments in the preceding
sections suggest that if these differentials reflect
health-related selection among the different groups
of migrants then the differentials would be expected
to change with increased duration offollow-up. Table
3 shows that, for men in particular, the change in

A J Fox, P 0 Goldblatt, and A M Adelstein

Table 3 Mortality of people migrating in the five years
before census by distance migrated, time since migration, and
calendar period*

Time between migration and census

<1 year >1 year

Year ofdeath Year ofdeath
1971-2 1973-5 1971-2 1973-5

Men
Moved

W'ithin county 127 110 107 102
Between counties in a region 120 77 94 88
Between regions 77 94 82 94

Women
Moved

Within county 111 117 119 108
Between counties in a region 136 89 89 91
Between regions 95 96 98 87

'Compared with all those in England and Wales as standard.

Table 4 Mortality by type ofhousehold, migration in thefive years before census, time since migration, and calendarperiod

Time between nugratonI and census

<1 year I1 year Non-migrants'

Year of death Year of death Year of death
Type ofhousehold 1971-2 1973-5 1971-2 1973-5 1971-2 1973-5
Men
Non-private
Homes Obs 34 45 69 55 52 52

SMR 154 162 203 147 163 121
Expt 22-1 27-8 34 0 37-5 31-9 42-9

Resident in hospitals Obs 23 14 24 16 66 71
SMR 561 400 293 213 251 192

Expt 4-1 3 5 8-2 7 5 26-3 36-9
Visitors in hospitals Obs 9 6 20 15 148 74

SMR 321 194 400 242 594 223
Expt 2-8 3-1 5-0 6-2 24-9 33-2

Private
Not family in Obs 52 77 110 178 359 655
multiperson SMR 125 118 114 119 99 113
household Expt 41-5 65-3 96-6 150-1 362-8 579-4
Others Obs 209 336 578 1082 3175 5963

SMR 104 92 91 93 92 97
Expt 200-1 365 4 634 5 1167-6 3434-4 6123-0

Women
Non-private
Homes Obs 67 90 139 137 105 134

SMR 180 181 196 164 164 171
Expt 37-3 49-8 70-8 83-6 64-2 78-3

Resident in hospitals Obs 42 34 71 59 139 121
SMR 316 234 302 267 301 220

Expt 13-3 14-5 23 5 22-1 46-2 55.0
Visitors in hospitals Obs 18 10 36 1 1 190 110

SMR 400 145 878 224 597 274
Expt 4-5 6-9 4-1 4-9 31-8 40-1

Private
Not family in Obs 58 128 170 279 636 1142
multiperson SMR 94 121 106 102 96 100
household Expt 61-5 106-0 160-6 274-3 659-5 1146-4
Others Obs 128 290 459 929 2459 5141

SMR 80 91 89 93 86 95
Expt 160-6 317-9 513-2 994-6 2849-3 5431-8

'Migration within England and Wales in the five years before census.
tIn this table expected deaths are calculated separately for each sex using death rates (in five-year age groups) for all men or women in the longitudinal study.
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SMRs with time would be consistent with local
migrants including a few people whose move was
motivated by their ill health and regional migrants
excluding people whose ill health prevented them
moving. Also of importance in table 3 is the
pronounced change in SMR for men and women who
moved between counties within a region in the 12
months before the census. The change in SMR
suggests that although this group comprises mainly
healthy migrants, it may also include a
disproportionate number of people whose move was
related to an episode of acute sickness. The mortality
of those migrants who moved before 1970 is similar
to that of regional migrants, suggesting that the effect
of the acute sickness is no longer evident among such
migrants more than a year after they moved.

Analysis of mortality by the full range of census
characteristics has indicated that household
characteristics to a great extent describe the need for
care and support. Apart from people living in homes
for the aged and hospitals there are those who,
unable to live on their own, are supported by friends
or other relations in private households. Table 4
describes the mortality of recent migrants according
to household type, when they migrated, and year of
death. It contrasts those people who moved recently,
probably for support reasons, with those who had
moved sometime earlier.
The pattern of change with time, both in relation to

when migration took place and in duration of
follow-up, is clearest for residents in hospitals. For
both sexes the SMRs are higher for recent migrants
than for those whose address had not changed in the
previous five years. At the same time, irrespective of
when the move was made, mortality declined with
duration of follow-up.
The SMRs for residents in homes for the aged were

not as high as those for residents in hospitals nor were
the time changes so clear. For men who moved into
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these places more than one year before the census
there was a clear suggestion of decline in SMR with
duration of follow-up and time of migration.
Nevertheless, the SMR in 1971-2 for men who
moved more than six months but under one year
before the census was lower than would have been
expected. For women the SMR for this latter group
was also lower than might have been expected and
that for 1973-5 for non-migrants in homes was
higher than expected. The only clear time change was
for those who moved between one year and five years
before the census.

Since visitors to hospitals comprise primarily acute
sick people it is not surprising that their mortality
does not appear to be related to when the move took
place as much as to duration of follow-up. Whereas
for the two groups above the move recorded by the
census included the move to the particular
institution, for visitors it simply reflected a change of
address. There is the suggestion from this table that
recent migrants who were visiting hospitals did so for
less serious health reasons than did those who moved
more than a year before the census and those who
had not moved. Nevertheless, irrespective of whether
or not they had moved and when they had moved
visitors to hospitals showed the characteristic pattern
of mortality expected for the acute sick, already
shown by the bottom half of fig 1.
The patterns for people in private households are

especially interesting. Table 4 suggests how the
relationship between support and mortality extends
into private households. Those people who were

living in multiperson households but were not part of
a family included many who, after their family
dissolved (through the marriage ofchildren and death
of a spouse), were not able to maintain themselves
independently and consequently moved in with their
children's family or with other relatives. This group
can be seen to have higher mortality than others in

Table 5 Mortality of male five-year migrants by area of origin and destination
Migrants between standard regions

Grouped region ofresidence (1971)
Grouped regon
ofresidence South North Al in England Migrants witin
(1966) and east Central and west and Wales standard regions

South and east Obs 104 37 31 172 1214
SMR 79 98 103 87 95

Exp 131-0 37-6 30-2 198-8 1284-3
Central Obs 40 22 29 91 697

SMR 81 86 99 87 109
Exp 49-5 25-6 29-3 104-4 636-7

North and west Obs 30 24 20 74 749
SMR 83 118 111 99 120

Exp 36-2 20-3 18-0 74-5 624-6
All in England Obs 174 83 80 337 2660
and Wales SMR 80 99 103 89 104

Exp 216-7 83-5 77-6 377-6 2545 6

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jech.bm
j.com

/
J E

pidem
iol C

om
m

unity H
ealth: first published as 10.1136/jech.36.2.69 on 1 June 1982. D

ow
nloaded from

 

http://jech.bmj.com/


76

private households, which comprise mainly those
living alone or as married couples. Interestingly, for
both these groups relative mortality rose with
duration of follow-up. This suggests that for both
groups the selection-out of the sick into homes and

hospitals is the dominant factor affecting short-term
changes in mortality.

Selection and region
One of the reasons for interest in the mortality of
migrants has been to assess whether the historic
pattern of migration from regions in the north and
west of England and Wales to the south and east
regions may explain regional mortality gradients that
for more than 100 years have seen high mortality in
the north and west and low mortality in the south and
east. This was the background to the analysis of
Welton" in the last century and of Stevenson" and
Bradford Hill"0 in the early part of this century.
Table 5 describes the mortality of people who

migrated in the five years before the 1971 census by
region of residence in 1966 and in 1971. Because the
numbers are relatively small the table is presented to
describe movement between grouped regions. The
table shows that the gradient between the south and
east and the north and west is greater by region of
residence in 1971 than by region of residence in
1966. For men the SMRs were 87 and 99 based on

residence in 1966 and 80 and 103 on residence in
1971; for women they were 80 and 108 based on

1966 and 79 and 119 based on 1971.
The above discussion of selection and migration

has shown the importance of selection to the
mortality of migrants, and table 5 confirms previous
suspicions that migrants to the south and east tend to
be healthier than migrants away from the south and
east and migrants leaving the north and west have
lower mortality than those coming to the north and

Table 6 SMRs ofpeople ofall ages by region ofresidence
in 1966 and by region of residence in 1971

Men Women

1966 1971 1966 1971
Region Residents Residents Residents Residents

South-West 93 93 95 95
South-East 91 91 93 93
East Anglia 95 94 84 81
West
Midlands 103 104 103 103

East
Midlands 102 102 101 101

Yorks and
Humberside 103 103 110 109

North 109 110 107 107
North-West 114 114 110 110
Wales 116 115 111 113
All England
and Wales 100 100 100 100

A J Fox, P 0 Goldblatt, and A M Adelstein

west. Nevertheless, we have yet to measure the
impact of migration on regional mortality patterns.
This is achieved in table 6, which compares the
mortality of all people in the longitudinal
study-including people whose address was constant
for the five years before the census and those who
moved within regions-by region of residence in
1966 and region of residence in 1971. The table
shows that only for women in East Anglia is there a
change in SMR of more than two points. So that while
we have been able to show that selection effects do
exist we must conclude that because of the low level
of inter-regional migration they are not important to
regional gradients in mortality. It remains to be seen
whether they can be shown to be of greater
significance in the study of smaller geographic areas
such as new towns retirement towns, or inner cities.

Selection and marriage
Differences in mortality by marital condition have
also been recognised for well over 100 years.
Nevertheless, it is not clear from publications if these
differences reflect Farr's" suggestion that: "marriage
is a healthy state. The single individual is more likely
to be wrecked on his voyage than the lives joined
together in matrimony." Berkson,12 remarking on
the similarities of differentials for different causes of
death, suggested that errors in the method may
underline the differentials. On the other hand,
Spiegelman"3 suggested that: "the lower mortality of
the married man may be due to a selection process on
which those in poor health remain single.
Furthermore, the married may receive better care to
protect health or in case of illness. These are
environmental advantages lost to the widowed and
divorced."
Such comments are usually based on traditional

mortality data that do not permit analysis by "time
since change in status" or by "duration of status."
The first of these was considered in the classic study
by Young et al4 which identified a sample of men at
the time they became widowered and followed them
up to death. This study highlighted what became
known as the "bereavement effect,"' which described
high mortality shortly after the death of the spouse.
It is not clear whether this short-term rise in mortality
reflected the mortality of a group of people who were
sick before their spouse died and whose condition
deteriorated once their source of support was
removed or whether it simply reflected the direct
effects of depression after the loss of a spouse.
Nevertheless, it is the only effect that has been
related in time to marital condition. And, since the
effect only affects mortality within six months of the
death of a spouse, it can be seen that it does not
explain the high mortality of widows.
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Table 7 Mortality by sex, age, marital status, and year of death

Men Women

Marital staus 15-44 45-64 65-74 ;075 15-44 45-64 65-74 ta75

Single
1971-2 132 134 111 104 131 102 90 99
1973 117 135 121 110 132 101 110 93
1974-5 119 136 117 107 114 105 93 97

Married
1971-2 84 95 96 92 85 96 101 100
1973 87 96 96 95 88 98 93 93
1974-5 89 95 99 98 96 97 100 97

Widowed
1971-2 * 146 122 110 * 111 103 101
1973 * 110 118 108 * 107 106 104
1974-5 e 134 92 104 * 112 104 102

Only three men and two women died in 1971-5.

Mortality differentials by marital condition
obtained from the OPCS Longitudinal Study are
similar, but not as wide as, those obtained using more
traditional methods. The main difference between
results is that the longitudinal study indicates only a
very narrow gradient for women aged over 45. Over
65 single women fare as well as married women.
Table 7 describes the change in gradient over the

period of follow-up for the first five years of the
longitudinal study. Only for widowered men is there
a clear indication that the SMR is changing with
duration of follow-up; this change is most
pronounced in those aged 65-74 but it is also evident
for those aged 75 and over. The census design of the
study means that this group of widowered men
describes the nett effect of two selection
processes-the selection-in of people who are

becoming widowed and the selection-out of those
who are remarrying. The nett effect gives the
appearance of ill-health selection predominating.
The SMRs for married men aged 15-44 and for those
aged 75 and over also provide early signs of
selection-although not as pronounced as those for
widowered men. The change in SMRs at older ages
may reflect the impact of relatively healthy men
remarrying after their spouses died. At younger ages
the selection is probably that pointed to by
Spiegelman13 of those in poor health remaining
single.
The table also indicates a selection effect operating

for married women aged 15-44 but not in other age
groups, nor for widowed and single women. The
difference between men and women who are
widowed is not surprising because the proportion of
men at older ages who are widowered is much lower
than that for women. The sex differential in death

rates leads to most husbands dying before their wives,
and, because there are many more women than men
alive at older ages the remarriage rate for widowers is
much higher than that for widows.
The 1971 census also asked women under 60

several questions about their marriage and fertility
history. These questions in principle permit the
analysis of death rates by date of first marriage
termination, thereby enabling us to look for effects
similar to the bereavement effect noted earlier. In
practice, however, the death rates are low for those
ages, and so the analysis is based on too few deaths
for meaningful assessments to be made (table 8).
An alternative approach that should prove more

fruitful will be an analysis of survivorship after the
death of a spouse in the mould of the study of Young
et a114 mentioned earlier. These data will shortly be
available in the longitudinal study and will be used to
see whether the bereavement effect is found for
Table 8 Mortality of women aged under 60 at census
whose first marriage was recorded at census as having
terminated by year of termination
Maril Year ofjirst Deaths
staus marrge
(1971) terminadon Obs Erp SMR

Widowed 1971 (Jan-April) 6 5-2 115
1970 17 15-3 111
1969 14 13-6 103
Pre-1969 136 119-2 114
Not stated 23 15-6 147

Divorced 1971 (Jan-April) i 1-3 77
1970 3 2-8 107
1969 2 2-0 100
Pre-1969 46 31-7 145
Not stated 9 2-8 321

Married 1971 (Jan-April) - 04 -

(second or 1970 3 1-1 273
subsequent 1969 3 1-6 188
marriage) Pre-1969 95 102-2 93

Selection and mortality differendals 77
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women whose husbands have died and also to see
how it is related to the person's age when the spouse
died.

Marital status and selection into a non-private
household
In the earlier discussion we focused on people who
were enumerated in non-private households and
separated them by type of institution and length of
time in the institution to identify groups that included
many people with acute or chronic sickness. Figure 4
contrasts the mortality of the single, married, and
widowed who were enumerated in non-private
households in 1971. It is not surprising that each
group shows the time trends expected of people
selected on the basis of ill health. The figure is of
interest because it shows how by studying the changes
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in SMR over time inferences may be drawn about the
underlying selection processes. In each quadrant of
the diagram the married have appreciably higher
mortality in 1971 than the widowed, who themselves
have higher mortality than the single. The decline
with time for the maffied and, to a lesser degree, the
widowed is similar to the decline observed in fig 1 for
the acute sick. The decline with time for the single is,
however, more in line with that expected for the
chronic sick.

Analysis of these data by type of institution
confirms that a higher proportion of the married than
the widowed or the single in non-private households
were visiting hospitals. Nevertheless, there is also
clear evidence that the single in homes or resident in
hospitals have lower levels of disability (as measured
by subsequent mortality) than the widowed or the
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status, and year of death.
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Selection and mortality differentials

married in the corresponding type of institution. This
difference probably reflects differences in support
available to people of different marital status and
shows how similar selection processes may operate to
different degrees according to social and household
circumstances. Single people with the need for
minimal support may not be able to find that support
from their immediate environment when married
and widowed people with similar needs can call on
relatives for support.

Conclusions
Our definition of health-related mobility carries with
it implications for the relationship between mortality
and duration of follow-up. We have used the
longitudinal study to see whether these implications
are confirmed for characteristics that for many years
have been associated with selection. These analyses
confirm that health-related mobility is an important
factor in determining the mortality levels for
employed people and for migrants. Although the
census design does not enable us to look separately at
the processes associated with acquisition of a
characteristic and loss of a characteristic, it has
enabled us to investigate the impact of this
aspect of selection on mortality differentials by
social class, region of residence, and marital status. It
would appear that selection affecting social class has
important implications for social differentials. While
there was a little evidence, however, of selection
affecting mortality for widowered and married men,

particularly at older and younger ages, selective
migration did not explain regional differences in
mortality. The final section, which shows how
selection effects may differ according to social and
household circumstances, suggests that we should
look at the mortality differentials-for example, by
housing tenure to see whether these are also affected
by health-related mobility.

Some of the ideas behind this paper were presented
at a recent meeting of the IUSSP in Dakar, Senegal,
and a shortened version was presented at the Society
of Social Medicine annual conference for 1981. More
detailed tables are included in a recent report by Fox
and Goldblatt.5
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