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ABSTRACT

Background Scotland’s mortality rate is higher than England and Wales’ and this difference cannot be explained by differences in area-level

socio-economic deprivation. However, studies of this ‘Scottish effect’ have not adjusted for individual-level measures of socio-economic

position nor accounted for country of birth; important as Scottish born living in England and Wales also have high mortality risk.

Methods Data sets (1991–2001 and 2001–2007) were obtained from the Scottish Longitudinal Study and the Office for National Statistics

England and Wales Longitudinal Study that both link census records to subsequent mortality. Analysis was limited to those aged 35–74 at

baseline with people followed to emigration, death or end of follow-up.

Results Those born in Scotland living in either England and Wales or Scotland had a higher mortality rate than the English born living in

England and Wales that was not fully attenuated by adjustment for car access and housing tenure.

Conclusion Adjusting for household-level differences in socio-economic deprivation does not fully explain the Scottish excess mortality that is

seen for those born in Scotland whether living in England and Wales or Scotland. Taking a life course approach may reveal the cause of the

‘Scottish effect’.
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Background

The mortality rate is higher in Scotland than in neighbouring
England and Wales.1,2 Early studies at around the time of
the 1981 census showed that adjusting for Scotland’s higher
rates of socio-economic deprivation (measured at the
small-area level) explained the majority of this excess.1

However, similar analyses around the time of the 1991 and
2001 censuses showed that ,50% of the excess could be
explained.2 The Scottish excess was found across the depri-
vation range (in both rich and poor areas), although it was
greatest in the most deprived areas.2 This unexplained
excess mortality has been named the ‘Scottish effect’2 and
the term has since entered the Scottish policy lexicon.

To date studies of the Scottish effect have not taken a life
course approach; most have compared death rates control-
ling for area-based measures of current deprivation.
Positioning the Scottish effect in a life course context could
be important as the Scottish-born living in England and

Wales have been shown to have higher mortality than the
English born3 and recent research shows that the Scottish
excess mortality over the English is more strongly related to
country of birth rather than country of residence.4 In this
paper, we therefore extend these previous analyses by adopt-
ing a life course approach, based on longitudinal data drawn
from the Office for National Statistics England and Wales
Longitudinal Study (ONS LS) and the Scottish Longitudinal
Study (SLS). Unlike previous studies of the ‘Scottish effect’,
this allows us to assess the role of country of birth, control-
ling for differences in household socio-economic position.
This may provide a better control for socio-economic cir-
cumstances than area-based measures of deprivation that
have been used previously. This is because individual- or
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household-level socio-economic position may better capture
disadvantage compared with potentially more heterogeneous
area-based measures.5

Methods

The SLS6 and the ONS LS both link mortality registrations
to decennial census data for a sample of their country’s
population (5.3% in the SLS, beginning with the 1991
census; 1% in ONS LS starting with the 1971 census). As
these are separate studies with strict disclosure control, com-
bined analysis of them at present is limited to the analysis of
aggregate data sets that do not breach disclosure rules. The
scope for controlling for a wide range of variables in
British-wide analyses is therefore somewhat limited.7

In this study we combine data for England and Scotland
for people from the 1991 census following them to either
date of emigration, date of death or the date of the 2001
census. We also followed-up people from the 2001 census
with follow-up to the end of 2007.

We limited our analysis to those aged 35–74 at each
census and used 5-year age groups to adjust for age. We did
combined analysis for men and women and adjusted for
sex. We excluded people resident in communal establish-
ments. We limited analysis to those born in England and
Scotland in each country.

A previous joint analysis based on the 2001 census of the
data sets used a five-point deprivation scale based on four
socio-economic measures, but this approach introduced
considerable levels of missing data.7 Although the 2001
census did impute missing values, only the ONS LS holds
these, so to control for socio-economic circumstances we
simply chose two household-level variables with very low
levels of missing data that have been used previously in
studies of mortality; housing tenure (owners versus renters)
and household car access (car access versus no car
access).8,9

The ONS LS released an aggregated data set containing
the number of person-years of exposure and number of
deaths for all combinations of age, sex, tenure, car access
and country of birth. We created the same aggregated data
set for the SLS and combined these aggregated data sets for
joint analysis. We calculated age- and sex-standardized mor-
tality rates using the European Standard population. We cal-
culated relative differences in mortality risk between country
of birth, country of residence and their combinations using
Poisson regression with person-years as the offset. After
fitting an age and sex adjusted model, we then assessed
attenuation by additionally adjusting, in turn, for tenure and
car access and then both of these variables. We quantified

the percentage change in the relative risk by: (relative risk in
the age and sex adjusted model) 2 (relative risk in the
socio-economic adjusted model)/(relative risk in the age and
sex model 2 1)10

Results

Tables 1 and 2 provide descriptive data for the populations
by the combinations of country of residence and country of
birth. In socio-economic terms, the largest difference is seen
between those born in and living in Scotland compared with
the other three combinations. Those living in Scotland and
born in Scotland were more likely to live in rented accom-
modation and not to have car access. The groups with the
lowest mortality rate were those living in Scotland born in
England, followed by the English born living in England
and Wales, Scottish born living in England and Wales and,
finally, the Scottish-born living in Scotland.

Adjusting for car access and tenure separately and jointly
attenuated the relative risk of death for those born in
Scotland living in Scotland compared with those born in
England living in England and Wales (the reference group)
as shown in Tables 3 and 4. However, the higher relative
risk for those born in Scotland living in England and Wales
and the lower relative risk for those born in England living
in Scotland were not greatly changed when adjusting for
socio-economic differences (that were small compared with
those born in England living in England and Wales as
shown in Tables 1 and 2). Tables 3 and 4 show that the
Scottish excess by country of birth or country of residence
was not fully attenuated by adjustment for these limited
socio-economic measures, although the greatest attenuation
was seen when both were adjusted for. In 2001 this adjust-
ment attenuated the relative risk of death by 43% for those
born in Scotland living in Scotland down from the 67%
reduction in 1991. This difference may reflect the increased
relative risk of death for Scottish residents (whether born in
England or Scotland) in the 2001 compared with the 1991
analysis.

Discussion

Main finding of this study

There was an excess mortality risk for those born in
Scotland whether living in either Scotland or England and
Wales, compared with those born in England. A good deal
of this excess, but not all, for those living in Scotland was
explained by their higher levels of socio-economic disadvan-
tage but this was not the case for the Scottish-born living in
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England and Wales who were on average socio-economically
similar to the English born living there.

What is already known on this topic

Scotland’s higher rates of socio-economic deprivation
(measured at the small-area level) used to explain the
majority of this mortality excess.1 More recent analyses
around the time of the 1991 and 2001 censuses showed that
,50% of the excess could be explained2

What this study adds

This study confirms findings from a previous study demon-
strating that country of birth plays a stronger role than
country of residence in explaining Scottish and English mor-
tality differences.4 To some extent the evidence supports the
existence of a ‘Scottish effect’ as there was a Scottish excess
after controlling for current socio-economic differences and
the degree of attenuation seems to have reduced over time.

Limitations of this study

However, there are caveats. First, this analysis utilized only
two socio-economic control variables and it may be that
fuller control for household circumstances may reduce the
differences between the English and Scottish. Second, and
this applies to all other studies of the ‘Scottish effect’,
unmeasured confounding by socio-economic differences
across the life course is a real possibility.11 It is not
necessarily the case that control variables captured in adult-
hood – two household-level measures in our study or one
area-based measure of socio-economic deprivation as used
in previous ‘Scottish effect’ studies – will fully capture
socio-economic differences across the life course. To some
extent present socio-economic disadvantage may reflect life
course disadvantage, but for Scottish migrants living in
England and Wales, average socio-economic circumstances
are comparatively good and so may not reflect socio-
economic disadvantage in earlier life. Unfortunately, we lack
earlier life socio-economic data in both studies at present as
the SLS started with the 1991 census and although the
ONS LS goes back to 1971 only the younger groups in our

Table 1 Descriptive statistics by combinations of country of residence and birth in 1991 census sample

Born England, lives

England and Wales

Born Scotland, lives

England and Wales

Born England,

lives Scotland

Born Scotland,

lives Scotland

Total person-years 1 577 355 35 416 84 720 971 904

Number of people 167 005 3800 8959 104 373

Number of deaths 20 918 562 854 15 174

Standardized mortality rate

(per 100 000 person-years)

1257 1500 1022 1559

Sex (%)

Male 49 52 50 48

Female 51 48 50 52

Age (%)

35–39 14 14 15 15

40–44 16 17 19 16

45–49 14 15 16 13

50–54 12 11 12 13

55–59 12 11 10 12

60–64 12 11 9 12

65–69 11 12 11 11

70–74 9 9 8 8

Car access (%)

Owns car 80 77 83 66

No car 20 23 17 34

Housing tenure (%)

Owner occupier 77 73 75 57

Renter 23 27 25 43

Source: SLS and ONS Longitudinal Study.
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samples would have been children then. The strength of the
country of birth effect suggests that early life circumstances
may be particularly important to control for.

Scotland has had higher deprivation levels for some
time.1 As it is known that migration rates are highest in
early adulthood,12 it is likely that the majority of people who

Table 2 Descriptive statistics by combinations of country of residence and birth in 2001 census sample

Born England, lives

England and Wales

Born Scotland, lives

England and Wales

Born England,

lives Scotland

Born Scotland,

lives Scotland

Person-years 113 8684 25 413 67 762 676 845

Number of people 175 298 3933 10 810 105 350

Number of deaths 9344 254 451 7134

Standardized mortality rate

(per 100 000 person-years)

767 935 712 1036

Sex (%)

Male 49 51 50 48

Female 51 49 50 52

Age (%)

35–39 16 12 18 16

40–44 14 14 15 15

45–49 13 15 13 14

50–54 15 16 15 14

55–59 12 15 13 12

60–64 11 10 10 11

65–69 10 10 8 10

70–74 9 8 6 8

Car access (%)

Owns car 87 86 89 77

No car 13 14 11 23

Housing tenure (%)

Owner occupied 82 81 79 73

Renter 18 19 21 27

Source: SLS and ONS Longitudinal Study.

Table 3 Relative risk of death for 1991 census sample followed to 2001 census

Age and sex adjusted Plus car access Plus housing tenure Plus both

Born England, lives England and Wales 1 1 1 1

Born Scotland, lives England and Wales 1.19 (1.09–1.29) 1.19 (1.09–1.29)

(0% reduction)

1.18 (1.08–1.28)

(5% reduction)

1.18 (1.08–1.28)

(5% reduction)

Born England, lives Scotland 0.81 (0.76–0.87) 0.84 (0.78–0.9)

(16% reduction)

0.81 (0.75–0.86)

(0% reduction)

0.83 (0.77–0.88)

(11% reduction)

Born Scotland, lives Scotland 1.24 (1.21–1.26) 1.15 (1.12–1.17)

(38% reduction)

1.11 (1.08–1.13)

(54% reduction)

1.08 (1.06–1.1)

(67% reduction)

Born England or Scotland, lives in England and Wales 1 1 1 1

Born England or Scotland, lives in Scotland 1.2 (1.17–1.22) 1.12 (1.1–1.14)

(40% reduction)

1.08 (1.06–1.1)

(60% reduction)

1.06 (1.04–1.08)

(70% reduction)

Born in England, lives in England and Wales or Scotland 1 1 1 1

Born in Scotland, lives in England and Wales or Scotland 1.25 (1.22–1.27) 1.16 (1.13–1.18)

(36% reduction)

1.12 (1.1–1.14)

(52% reduction)

1.09 (1.07–1.12)

(64% reduction)

Source: SLS and ONS Longitudinal Study.
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had moved from their country of birth spent their formative
years in their country of birth and so those born in Scotland
who moved to England and Wales may have been more
likely to grow up in poorer circumstances that can have a
long-term impact on mortality risk.13 Genetic differences
seem an unlikely explanation as evidence suggests they are
relatively minor between the English and the Scottish14 and
moreover Scotland’s mortality situation has not always been
so poor in comparison with England’s.15

It is likely that differences in health behaviours will be
part of the explanation for the Scottish excess as rates of
smoking, alcohol and diet-related causes of mortality are
higher amongst those born in Scotland living in England
and Wales3 and those born and living in Scotland.16

There is evidence that health behaviours are developed
over the life course reflecting, in part, childhood socio-
economic circumstances.17 Variation in health behaviours
across the life course is an important mechanism through
which socio-economic position produces mortality inequal-
ity.18 Thus, it is an important limitation of the research
that we did not have data on health behaviours across the
life course. For example, existing evidence points to
poorer health behaviours (diet and smoking), poorer
health behavioural environments (more parental smoking)
and more socio-economic deprivation for Scottish teen-
agers growing up in the 1980s compared with those living
in England.19 The most recent comparative evidence
suggests that Scottish adults smoke more and are less
likely to meet recommended levels of fruit and vegetable
consumption than their English counterparts,20 although it

should be noted that difference in heart disease prevalence
between the populations was not explained by differences
in adult health behaviours.21

Recently, Scotland’s mortality rate has declined less
quickly than England and Wales’s and this could explain
why for those living in Scotland their relative risk of mor-
tality was increased in the 2001 sample compared with
1991.15 Given that both countries have free access health
care under the NHS (albeit with country-specific jurisdic-
tion), differences in the health system seem an unlikely
explanation. Further work is needed to understand the
reasons for this trend.

In conclusion, this study showed that a good deal of the
Scottish mortality effect can be explained controlling for
only two contemporary household-level variables. Given the
similarity of the results for the Scots living in Scotland and
England and Wales (the latter having experienced a rather
different socio-economic environment) suggests that
although a good deal of the Scottish excess can be explained
by present socio-economic disadvantage taking a life course
approach may hold the key to understanding the ‘Scottish
effect’.
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Table 4 Relative risk of death for 2001 census sample followed to end of 2007

Age and sex adjusted Plus car access Plus housing tenure Plus both

Born England, lives England and Wales 1 1 1 1

Born Scotland, lives England and Wales 1.2 (1.06–1.36) 1.2 (1.05–1.35)

(0% reduction)

1.19 (1.05–1.35)

(5% reduction)

1.19 (1.05–1.35)

(5% reduction)

Born England, lives Scotland 0.93 (0.84–1.02) 0.96 (0.87–1.05)

(43% reduction)

0.94 (0.85–1.03)

(14% reduction)

0.96 (0.87–1.05)

(43% reduction)

Born Scotland, lives Scotland 1.35 (1.31–1.39) 1.24 (1.2–1.28)

(31% reduction)

1.24 (1.21–1.28)

(31% reduction)

1.2 (1.16–1.24)

(43% reduction)

Born England or Scotland, lives in England and Wales 1 1 1 1

Born England or Scotland, lives in Scotland 1.31 (1.27–1.35) 1.21 (1.18–1.25)

(32% reduction)

1.21 (1.18–1.25)

(32% reduction)

1.17 (1.14–1.21)

(45% reduction)

Born in England, lives in England and Wales or Scotland 1 1 1 1

Born in Scotland, lives in England and Wales or Scotland 1.35 (1.31–1.39) 1.24 (1.2–1.28)

(31% reduction)

1.25 (1.21–1.28)

(29% reduction)

1.2 (1.16–1.24)

(43% reduction)

Source: SLS and ONS Longitudinal Study.
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