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Socioeconomic Position in Childhood and Early Adult Life
and Risk of Mortality: A Prospective Study of the Mothers
of the 1958 British Birth Cohort

| Chris Power, PhD, Elina Hypponen, PhD, and George Davey Smith, PhD

In several recent studies, low socioeconomic
status or position in childhood has been
found to increase the risk of certain causes
of mortality, particularly cardiovascular dis-
ease.' Most studies have been limited to
male participants and, often, to a restricted
range of causes of death.! When women
have been included in study populations,
these populations have contained insufficient
numbers of participants to allow examina-
tion of several specific causes of death or
have lacked information on important adult
risk factors such as body mass index (BMI)
and smoking behaviors.>® We therefore
know little about how childhood socioeco-
nomic position affects women’s risk of mor-
tality and whether adverse conditions in-
crease their risk in the same manner as

for men.

Women are generally neglected in stud-
ies of major causes of death, such as coro-
nary heart disease,” yet there are several
reasons why we cannot assume that the
risks are the same for men and women and
why studies of women are needed. Associa-
tions between mortality and adult social po-
sition tend to be weaker among women
10 hossibly because of
gender differences in socioeconomic distri-

than among men,

butions of exposures, including health-re-
lated factors such as tobacco use and obe-
sity." Also, characteristics unique to women
that tend to be socially patterned, such as
factors related to reproduction, may affect
mortality risk.”® Using data from a large
population of British women followed from
the beginning of their early adult life, we
sought to establish whether childhood
socioeconomic position influences risk of
mortality separately from the effect of adult
socioeconomic position and to determine
whether relationships vary according to
cause of death.
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socioeconomic position.

follow-up over a 45-year period.

METHODS

Sample

Participants in this study were the mothers
of members of the 1958 British birth cohort.
These women were originally enrolled when
their offspring were included in the Perinatal
Mortality Survey, which included all infants
born in England, Scotland, and Wales during
a single week in March 1958.*7° In 1958,
mothers provided information on themselves
in response to questionnaires administered by
midwives and doctors; information was also
obtained from medical records. Further inter-
views were conducted with the women in
1965, 1969, and 1974. In 1991, their chil-
dren (the 1958 birth cohort) were asked to
provide brief information on their mothers, in-
cluding whether they were still alive. This in-
formation formed the basis of a mortality trac-
ing study that has been described elsewhere."

In brief, mothers of English and Welsh
cohort members were identified through the
National Health Service Central Register at
Southport, England, and mothers of the Scot-
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tish residents were identified in the equivalent
register in Edinburgh, Scotland. Of 15888
women, 15076 were successfully identified.
These 15076 women were “flagged” via a
system used to identify and document deaths
occurring in the study. Their median age in
1958, at the time of the birth of their infant,
was 27 years (range: 14—49 years); 5% were
younger than 20 years, 62% were between
20 and 29 years of age, and 33% were 30
years or older.

Measures

Mortality. Data on cause of death were coded
according to the International Statistical Classifi-
cation of Diseases, 10th Revision (ICD-1 0.7
The main endpoints used in this study, re-
corded as of December 2003, were all-cause
mortality (including unknown causes), circula-
tory disease (/CD-10 codes 100-199X, G45,
G46), stroke (ICD-10 codes 161-169, G45,
G46), coronary heart disease (ICD-10 codes
120-125), respiratory disease (/CD-10 codes
JO0-J998A), chronic obstructive pulmonary
disease (ICD-10 codes J40-]J47), stomach
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cancer (/CD-10 code C16), lung cancer
(ICD-10 code C34), breast cancer (ICD-10
code C50), and accidents and violence (ICD-10
codes SO0-Z999).

Socioeconomic position. Data on mothers’
childhood socioeconomic position were ob-
tained from their 1958 interview responses
regarding their father’s occupation when they
left school. Adult socioeconomic position was
also based on occupation of the male head
of household, that is, husband’s occupation
as recorded in 1958. Occupations were cate-
gorized according to the 1951 Registrar Gen-
eral’s Classification, and distinctions were
made between nonmanual and manual work-
ers.'> We combined categories to form 4 so-
cial class groups: professional/managerial
(classes I and II), unskilled nonmanual (class
III nonmanual), skilled manual (class III man-
ual), and unskilled manual (classes IV and V;
this category included cases in which there
was no male head of household).

Additional indicators of a woman’s child-
hood circumstances included total number of
siblings and number of siblings deceased by
the time she had left school. Adult risk factors
included (1) BMI, derived from measured
height (without shoes) and weight before
pregnancy (in 1957) and reported in “stone”
(1 stone = 6.3 kg [14 1b]), and (2) smoking
behavior, derived from women’s reports in
1958 of whether they smoked (categories
were O, 1 to 9, and 10 or more cigarettes
smoked per day).

Statistical Analysis

We examined the validity of our measure
of childhood social class through comparisons
with alternative indicators such as number of
siblings and number of siblings deceased.
Next, we used Cox proportional hazards risk
models to estimate relative death rates (and
95% confidence intervals [CIs]) associated
with childhood social class (with professional/
managerial as the reference category). Analy-
ses were conducted separately for all-cause
mortality and specific causes, and adjustment
was made for birth year. We conducted trend
tests by fitting a linear predictor across child-
hood social class categories. Adjustments
were made initially for adult social class and
then for adult social class, BMI, and smoking
status. Additional analyses included adjust-
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ment for adult height. Death rates, expressed
as relative risks, were also estimated for adult
social class, and in the case of selected causes
they were estimated for a cross classification
of childhood and adulthood social class.
Women with missing information on child-
hood social class (n=2658) were slightly
more likely to be members of the manual
social class group in adulthood (i.e., 1958)
than were women with complete data (77%
vs 72%, respectively); they were also more
likely to be smokers (23.4% vs 21.4%, re-
spectively), and they exhibited higher all-
cause mortality (age-adjusted hazard ratio
[HR]=1.13; 95% CI=1.04, 1.22). However,
women with and without missing data were
similar in terms of age (27.2 vs 27.4 years,
respectively) and adult BMI (22.88 vs
22.90 kg/m?, respectively). Women with
missing data on adult social class, prepreg-
nancy BMI, or smoking in 1958 (n=563)
were excluded, leaving 11 855 women for the
final analyses.

RESULTS

Social class in childhood showed expected
trends with selected demographic characteris-
tics. At the birth of their child in 1958,
women in social classes I and IT (professional/
managerial) in childhood were older and
taller than women in classes IV and V (un-
skilled manual) in childhood, and a decreasing
trend was observed across the 4 social groups

1958 British Birth Cohort

TABLE 1—Characteristics of Women According to Social Class in Childhood: Mothers of the

(Table 1). Median number of siblings was
lower among women in the professional/man-
agerial group and increasingly higher among
women in the other 3 groups, and the per-
centage of siblings who had died exhibited a
similar trend. In addition, there were increases
in the percentages of women who were smok-
ers and who were members of the unskilled
manual group in adulthood, although there
was no trend for BMI from childhood social
classes I and II to classes IV and V.

After 45 years of follow-up, 3132 women
had died. Age-adjusted analyses of the associ-
ation between childhood social class and mor-
tality showed a trend in regard to all-cause
mortality, with higher risks observed among
those in the manual than in the nonmanual
classes (Table 2). Similar trends were ob-
served for several specific causes of death, in-
cluding circulatory disease, coronary heart
disease, respiratory disease, chronic obstruc-
tive pulmonary disease, lung cancer, stomach
cancer, and stroke. Childhood social class was
not associated with deaths from breast cancer
or from accidents and violence. Adult social
class also was associated with mortality from
all causes (Table 3) other than breast cancer
and accidents and violence.

In general, associations with childhood
social class were attenuated after adjustment
for adult social class (Table 2). After further
adjustment for adult smoking and BMI, a
trend with childhood social class persisted
for all-cause mortality, circulatory disease,

Social Class in Childhood

/1 Il Nonmanual Il Manual /v

N (n=2214) (n=784) (n=5427) (n=3430) P
Age in 1958,y 11855 29.1 28.1 27.6 21.7 <.001
No. of siblings, median® 11795 2 2 3 4 <.001
Sibling(s) deceased, %" 11789 135 15.8 19.0 24.4 <.001
Unskilled manual (IV/V) adult 11855 12.2 15.8 20.1 325 <.001

social class in 1958, %

Height in 1958, cm 11855 162.3 161.8 161.2 160.4 <.001
BMI in 1957, kg/m? 11855 23.0 22.7 22.8 231 45
Smoker in 1957-1958, % 11855 324 39.5 419 43.7 <.001

Note. BMI=body mass index.

“By the age at which the women had left school, which was about 15 years among most participants.
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TABLE 2—Hazard Ratios (HRs) (With 95% Confidence Interval [CI]) for Association of Mortality
With Social Class in Childhood, Adjusted for Age, Social Class in Adulthood, and Adult Smoking
and Body Mass Index (BMI) (n=11855): Mothers of the 1958 British Birth Cohort
Social Class in Childhood
Risk Factor and Adjusted Variables I/11, HR (95% ClI) 11l Nonmanual, HR (95% CI) 1l Manual, HR (95% CI) IV/V, HR (95% Cl) P
All cause (n=3132)
Age 1.00 1.22 (1.04,1.44) 1.19 (1.08,1.32) 1.38 (1.24,1.53) <001
Age, adult social class 1.00 1.17 (1.00,1.38) 1.08 (0.98,1.20) 1.19(1.07,1.33) 005
Age, adult social class, smoking, BMI 1.00 1.12 (0.95,1.31) 1.04 (0.94,1.16) 1.13(1.01,1.27) .05
Circulatory disease (n=1085)
Age 1.00 1.40 (1.06, 1.85) 1.43 (1.20,1.70) 1.66 (1.38,1.99) <.001
Age, adult social class 1.00 1.33(1.01,1.77) 1.25(1.04,1.50) 1.37(1.13,1.66) .003
Age, adult social class, smoking, BMI 1.00 1.28 (0.97,1.70) 1.20 (1.00, 1.44) 1.29 (1.06, 1.56) .02
Coronary heart disease (n=582)
Age 1.00 1.57 (1.06, 2.30) 1.61(1.25,2.07) 1.89 (1.46,2.07) <.001
Age, adult social class 1.00 1.46 (0.99, 2.15) 1.35 (1.05, 1.75) 1.47(1.12,1.93) 01
Age, adult social class, smoking, BMI 1.00 1.40 (0.95,2.07) 1.29 (1.00, 1.68) 1.37 (1.04,1.79) .04
Stroke (n=217)
Age 1.00 1.49 (0.81,2.72) 1.40 (0.95, 2.05) 1,51 (1.01,2.26) 06
Age, adult social class 1.00 1.47 (0.80,2.69) 1.30 (0.87,1.93) 1.33(0.86,2.04) 24
Age, adult social class, smoking, BMI 1.00 1.40 (0.76, 2.56) 1.24 (0.83,1.86) 1.28 (0.83,1.97) 31
Respiratory disease (n=286)
Age 1.00 1.33(0.73,2.41) 1.60 (1.12,2.30) 2.19 (1.52, 3.16) <.001
Age, adult social class 1.00 1.24 (0.68, 2.26) 1.29 (0.89,1.88) 1.64 (1.12,2.41) .01
Age, adult social class, smoking, BMI 1.00 1.09 (0.60, 1.99) 1.19(0.82,1.73) 1.51(1.03,2.22) .03
Chronic obstructive pulmonary disease (n=183)
Age 1.00 1.21 (0.56, 2.59) 1.55(0.99, 2.43) 2.19 (1.39, 3.46) <.001
Age, adult social class 1.00 1.12 (0.52,2.41) 1.25(0.78,1.99) 1.63 (1.01, 2.63) .04
Age, adult social class, smoking, BMI 1.00 0.96 (0.45,2.07) 1.13(0.71,1.81) 1.48 (0.91,2.39) .07
Lung cancer (n=262)
Age 1.00 1.09 (0.58,2.06) 1.41 (0.98, 2.05) 1.92 (1.32,2.81) <001
Age, adult social class 1.00 1.00 (0.53,1.88) 1.12(0.77,1.65) 1.38 (0.93,2.05) 08
Age, adult social class, smoking, BMI 1.00 0.83 (0.44, 1.56) 0.98 (0.67, 1.44) 1.21(0.81,1.81) 22
Stomach cancer (n=42)
Age 1.00 5.00 (0.83,29.95) 5.39 (1.27,22.95) 5.78 (1.32,25.3) .02
Age, adult social class 1.00 4.24(0.70,25.47) 4.22(0.98,18.23) 4.35(0.97,19.5) .07
Age, adult social class, smoking, BMI 1.00 4.46 (0.74,26.89) 4.16 (0.96, 17.99) 4.15(0.93, 18.5) .09
Breast cancer (n=266)
Age 1.00 1.01 (0.60, 1.69) 0.86 (0.62,1.18) 0.95(0.67, 1.34) .64
Age, adult social class 1.00 0.99 (0.59, 1.67) 0.84 (0.60, 1.17) 0.93 (0.65, 1.35) .60
Age, adult social class, smoking, BMI 1.00 0.98 (0.58, 1.65) 0.84 (0.60, 1.18) 0.94 (0.65, 1.35) .63
Accidents and violence (n=94)
Age 1.00 0.94 (0.40, 2.19) 0.82 (0.49, 1.36) 0.64 (0.35, 1.15) 13
Age, adult social class 1.00 0.95 (0.40, 2.22) 0.83 (0.49, 1.41) 0.64 (0.34, 1.19) 16
Age, adult social class, smoking, BMI 1.00 0.91(0.39,2.13) 0.79 (0.46, 1.35) 0.61(0.33,1.15) 13
coronary heart disease, and respiratory dis- justment for adult factors substantially nated, were less pronounced after adjust-
ease (Table 2). In the case of stomach can- weakened the trend for chronic obstructive ment for childhood class, adult BMI, and
cer, there was a considerably elevated risk pulmonary disease, and the trend for lung smoking status (Table 3).
in the other class social groups relative to cancer was eliminated. In similar analyses of Through a cross-classification of social
the professional/managerial group, al- the association between adult social class class during childhood and adulthood, the
though, because of the small number of and mortality, the trends for all causes and data presented in Table 4 provide further
deaths, confidence intervals were wide. Ad- specific causes of death, although not elimi- evidence that influences from both life
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stages affect risk of death from all causes
and from circulatory disease, coronary heart
disease, respiratory disease, and stomach
cancer. No interaction effects were found
between childhood and adulthood social
class; rather, the data shown in Table 4 illus-
trate cumulative effects of social class. Haz-
ard ratios tended to be higher among
women in the manual group in both child-
hood and adulthood than among women in
the nonmanual group at both time points.
For example, women’s age-adjusted hazard
ratios were 1.95 (95% CI=1.58, 2.40) and
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TABLE 3—Hazard Ratios (HRs) (With 95% Confidence Interval [CI]) for Association of Mortality
With Social Class in Adulthood, Adjusted for Age, Social Class in Childhood, and Adult Smoking
and Body Mass Index (BMI) (n=11855): Mothers of the 1958 British Birth Cohort
Adult Social Class (1958)
/1 Il Nonmanual Il Manual vV
(n=2158), (n=1193), (n=5864), (n=2640),
Risk Factor and Adjusted Variables HR (95% Cl) HR (95% CI) HR (95% Cl) HR (95% CI) P

All cause (n=3132)

Age 1.00 1.16 (1.00, 1.35) 1.36 (1.22, 1.50) 1.75 (1.57,1.96) <.001

Age, childhood social class, smoking, BMI 1.00 1.08 (0.93,1.25) 1.19(1.07,1.32) 1.44 (1.28,1.63) <.001
Circulatory disease (n=1085)

Age 1.00 1.17/(0.90, 1.53) 1.55 (1.30, 1.86) 2.12(1.75,2.57) <.001

Age, childhood social class, smoking, BMI 1.00 1.04 (0.80, 1.36) 1.28 (1.06, 1.54) 1.62 (1.32,1.99) <.001
Coronary heart disease (n=582)

Age 1.00 1.33(0.92,1.94) 1.77 (1.37,2.30) 2.74 (2.08, 3.60) <.001

Age, childhood social class, smoking, BMI 1.00 1.16 (0.80, 1.70) 1.40 (1.07,1.84) 1.99 (1.49, 2.66) <.001
Stroke (n=217)

Age 1.00 0.83(0.45, 1.50) 1.18(0.81,1.71) 1.81(1.21,2.71) .003

Age, childhood social class, smoking, BMI 1.00 0.73(0.40, 1.33) 1.00 (0.68, 1.49) 1.48(0.97,2.27) .05
Respiratory disease (n=286)

Age 1.00 1.01 (0.55, 1.86) 224 (1.53,3.28) 2.82(1.87,4.24) <.001

Age, childhood social class, smoking, BMI 1.00 0.85 (0.46, 1.58) 1.71 (1.15, 2.55) 1.99 (1.29, 3.05) <001
Chronic obstructive pulmonary disease (n=183)

Age 1.00 1.06 (0.50, 2.27) 2.23(1.38, 3.60) 2.95(1.76,4.92) <.001

Age, childhood social class, smoking, BMI 1.00 0.88 (0.41, 1.90) 1.62 (0.98, 2.68) 1.94 (1.13,3.33) .004
Lung cancer (n=262)

Age 1.00 0.98 (0.50, 1.89) 2.12 (1.40, 3.20) 3.39(2.20,5.22) <.001

Age, childhood social class, smoking, BMI 1.00 0.83(0.43,1.62) 1.57 (1.02,2.43) 2.21(1.40, 3.48) <.001
Stomach cancer (n=42)

Age 1.00 7.47 (1.55, 35.96) 5.55 (1.32, 23.46) 4.21(0.89,19.83) A1

Age, childhood social class, smoking, BMI 1.00 5.47 (1.13,26.60) 3.54(0.82, 15.26) 2.45(0.51,11.86) .64
Breast cancer (n=266)

Age 1.00 1.20(0.77,1.89) 1.07(0.77, 1.49) 0.97 (0.66, 1.44) .85

Age, childhood social class, smoking, BMI 1.00 1.23(0.78,1.95) 1.10 (0.78, 1.56) 0.99 (0.65, 1.49) .90
Accidents and violence (n=94)

Age 1.00 0.83(0.38,1.82) 0.82(0.48,1.38) 0.93 (0.50, 1.70) 72

Age, childhood social class, smoking, BMI 1.00 0.86 (0.39, 1.90) 0.87 (0.50, 1.52) 0.98 (0.51, 1.88) 91

2.32 (95% CI=1.72, 3.14) for circulatory
disease and coronary heart disease, respec-
tively. In the case of circulatory disease, coro-
nary heart disease, stroke, respiratory dis-
ease, and chronic obstructive pulmonary
disease, both child and adult social class ap-
peared to contribute to mortality risk. Risks
were attenuated slightly after adjustment for
adult BMI and smoking, suggesting that so-
cial class acts partly through these adult fac-
tors. For stomach cancer, the elevated risk
associated with childhood social class ap-
peared to carry through to adulthood, irre-

spective of adult social class, although esti-
mates were imprecise (Table 4).

DISCUSSION

Studies of mortality and socioeconomic po-
sition at different life stages can be informa-
tive because they provide clues as to when
relevant exposures in one’s life course might
be operating. Socioeconomic position is an
important marker of diverse social and physi-
cal environmental exposures that might play a
role in mortality risk. In this study of women
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TABLE 4—Hazard Ratios (HRs) (With 95% Confidence Interval [Cl] for Association of
Mortality With Social Class in Childhood and Adulthood, Adjusted for Age and Adult Smoking
and Body Mass Index (BMI) (n=11855): Mothers of the 1958 British Birth Cohort

Nonmanual Adulthood Social Class

Manual Adulthood Social Class

we found that, for certain specific causes of
death such as lung cancer, mortality risk was
influenced primarily by adult factors. How-
ever, in the case of circulatory disease, coro-
nary heart disease, respiratory disease, and
stomach cancer, there appeared to be an ad-
ditional contribution of socioeconomic adver-
sity in early life.

To illustrate, we point out that both child
and adult circumstances were related to risk
of death from coronary heart disease; women
in a manual social class group on both occa-
sions had a risk of death that was more than
double that for women in a nonmanual so-
cial class group at both time points. Hence,
women in our study showed patterns of
mortality risk associated with childhood so-
cial class that tended to mirror those ob-
served for men." Our results for coronary
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Nonmanual Manual Nonmanual Manual
Childhood Childhood Childhood Childhood
Social Class Social Class Social Class Social Class
Risk Factor and (n=1523), (n=1828), (n=1475), (n=7029),
Adjusted Variables HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
All cause (n=3132)
Age 1.00 1.08(0.93,1.24)  1.34(1.16,1.55)  1.48(1.32,1.65)
Age, smoking, BMI 1.00 1.03(0.89,1.19)  1.21(1.05,1.40)  1.30(1.16, 1.45)
Circulatory disease (n=1085)
Age 1.00 1.33(1.03,1.72)  1.69(1.30,2.18)  1.95(1.58,2.40)
Age, smoking, BMI 1.00 1.25(0.97,1.62)  1.49(1.15,1.92)  1.66(1.34,2.05)
Coronary heart disease (n=582)
Age 1.00 1.41(0.97,2.04)  1.89(1.31,2.73)  2.32(1.72,3.14)
Age, smoking, BMI 1.00 1.30(0.90,1.89)  1.61(1.11,2.33)  1.90(1.40,2.58)
Stroke (n=217)
Age 1.00 1.31(0.76,2.26)  1.54(0.89,2.67)  1.70(1.09,2.64)
Age, smoking, BMI 1.00 1.27(0.74,2.18)  1.43(0.82,2.49)  1.53(0.98,2.39)
Respiratory disease (n=286)
Age 1.00 1.12(0.63,1.99)  1.86(1.08,3.21)  2.71(1.74,4.20)
Age, smoking, BMI 1.00 1.07 (0.60,1.90)  1.65(0.96,2.85)  2.27 (1.46, 3.53)
Chronic obstructive pulmonary
disease (n=183)
Age 1.00 1.46 (0.70,3.03)  2.33(1.15,4.71)  3.08(1.71,5.58)
Age, smoking, BMI 1.00 1.35(0.65,2.80)  1.92(0.95,3.89)  2.41(1.33,4.37)
Stomach cancer (n=42)
Age 1.00 3.42(0.71,16.48) 1.87(0.31,11.20) 4.16(0.99, 17.42)
Age, smoking, BMI 1.00 3.17(0.66,15.34)  1.60(0.27,9.65)  3.48 (0.83, 14.65)

heart disease add to previous work by sug-
gesting that early life socioeconomic circum-
stances act partly through their influence on
adult risk factors such as BML™ Only a few
previous studies have examined the associa-
tion of childhood conditions with stomach
cancer among either men or women, and
some,"® but not all,"” of these investigations
have shown an increased risk of death re-
lated to adverse childhood conditions. Our
results are consistent with such an effect.
However, the previously reported finding for
men of an influence of childhood social class
on stroke mortality?® was equivocal among
the women in our study.

Methodological Considerations
All of the women were parents of a child
born in 1958. By definition, the women were

all healthy enough to reproduce, and a favor-
able health profile is suggested by their lower
overall mortality rate than the general popula-
tion."® The strengths of our study include the
large sample, nationwide coverage, the long
period (45 years) of mortality follow-up, and
the availability of data on relevant adult risk
factors. Women with no information on child-
hood social class had a higher all-cause risk of
mortality (age-adjusted hazard ratio=1.13),
but differences in adult social class, smoking
status, BMI, and age were small. Omission of
these women from our analyses would have
biased our results if the pattern of association
between mortality and social position ob-
served in this group differed from the pattern
observed among women with complete data,
an unlikely possibility. However, childhood
social class was recalled after several years
(some women reported this information at
the time they left school, about age 15—-16
years for most of the participants; the overall
mean age at which these data were reported
was 27 years), and thus some misclassifica-
tion may have occurred.

We found that trends were as expected in
terms of family size, adult social position, sib-
ling mortality, and adult smoking status and
height, supporting the validity of our child-
hood social class measure. Biases in regard
to recalled childhood social class and to the
sample of women traced would have tended
to lead to underestimates of the association
between childhood social class and mortality.
Information on adult social class was col-
lected contemporaneously in 1958 rather
than recalled, and the timing of the measure
corresponded to an early to middle stage of
their husbands’ occupational careers. Hence,
women’s adult social class would have been
largely unaffected by downward social mobil-
ity owing to ill health, which would have
been more common at later stages of the
husbands’ working lives.

Alternative measures of adult social posi-
tion were lacking from data recorded in 1958
(income), missing for a substantial group of
women (maternal occupation), or limited in
their capacity to differentiate between groups
in this population (education). Adult socioeco-
nomic position based on husband’s occupa-
tion was associated with maternal height,
and, among offspring, it predicted perinatal
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mortality and low birthweight.” This suggests
that our measure of adult socioeconomic posi-
tion is valid. We recognize, however, that in
the case of adult smoking status and BMI,
there may have been changes subsequent to
the baseline data collection in 1958 and over
the 45-year follow-up period.

Comparisons With Other Studies

Most of the women (62%) in our study
were born between 1929 and 1938, and
thus our findings relate to effects of childhood
socioeconomic position around this time.
Other studies have tended to focus on associ-
ations with childhood social position among
younger-born generations of women, and
mortality follow-ups have correspondingly
involved earlier stages of adult life.>”” One
might expect the magnitudes of childhood so-
cial class effects to vary over time, given that
postwar generations in many countries have
seen improving socioeconomic conditions.
However, associations between all-cause mor-
tality and childhood manual class do not ap-
pear to have diminished: the results of one
study showed that women born in 1946 had
a hazard ratio of 2.5 (95% CI=1.4, 4.5),°
as compared with age-adjusted hazard ratios
among women in our study of 1.19 (95%
CI=1.08, 1.32) for those in the skilled man-
ual group and 1.38 (95% CI=1.24, 1.53)
for those in the unskilled manual group.

We found that women from social classes IV
and V in childhood had a 37% excess risk
of coronary heart disease mortality after al-
lowance for adult factors. Thus, our findings
are consistent with previous studies suggest-
ing a role of early life conditions in the devel-
opment of coronary heart disease. Women
enrolled in the Alameda County Health Study
who were of lower socioeconomic position in
childhood had an excess cardiovascular dis-
ease mortality risk of about 309%.° Similarly,
in the US Nurses’ Health Study, participants
whose fathers had been manual laborers had
excess risks of coronary heart disease and
nonfatal myocardial infarctions of 50% to
709% relative to participants from professional
social class backgrounds.” Our study demon-
strates the better known association—at least
among men—between adult social class and
coronary heart disease. Furthermore, when
we considered child and adult social position
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together, we found that the risk of death from
coronary heart disease among women who
were in manual social class groups at both
time points was about double that among
women who were in the nonmanual groups
on both occasions.

Results of previous studies focusing on
child and adult socioeconomic circumstances
and death from stroke have been inconsis-
tent, with one study of men' and one study
of women® revealing an increased risk of
death related to adverse conditions in early
life and another study of women showing no
relationship.” The inconsistencies in the liter-
ature are not resolved by our borderline as-
sociation between childhood social class and
death from stroke, which weakened after ad-
justment for other factors. Inconsistencies
across studies might be expected given
changing trends in stroke mortality and
changes in definitions of subcategories and
associated underlying causes.”!

In regard to other causes of death, includ-
ing respiratory disease, it is unfortunate that
there are few studies with which to compare
our results." One study of poor housing con-
ditions revealed no excess risk of death from
chronic obstructive pulmonary disease."
However, the British Women’s Heart and
Health Study showed that childhood poverty
was associated with reduced lung volume and
peripheral airway obstruction in later life.** In
turn, impaired lung function has been shown
to increase risk of death from respiratory dis-
ease.”> Among the women in our study, the
trend in respiratory disease mortality seen for
childhood social class weakened after al-
lowance for adult factors, suggesting that so-
cial conditions in childhood operate partly
through their link with adult influences such
as tobacco use. However, an effect of child-
hood class remained. As an illustration, the
hazard ratio for women in the unskilled
manual group decreased from 2.19 (95%
CI=1.51, 3.16) to 1.51 (95% CI=1.03, 2.23)
after adjustment for adult factors, indicating
possible long-term effects of childhood adver-
sity, as shown elsewhere for lung function.??

Similarly, our study contributes to the litera-
ture on stomach cancer, which only rarely has
considered the role of childhood conditions.
One study of men showed an adverse effect
on mortality of poorer social conditions in

childhood,'® but such an effect was not seen in
another study.” Our results tend to support an
adverse effect of poor childhood conditions on
risk of death from stomach cancer. The cross-
classification of child and adult social positions
suggested that the risk associated with adver-
sity in childhood is not overcome by more
favorable conditions in adulthood. However,
we acknowledge that our study lacks statistical
power because of the small number of deaths,
and therefore that our conclusions should be
treated with caution.

How Do Conditions in Early Life
Influence Adult Outcomes?

Our results regarding childhood social
class and mortality from coronary heart dis-
ease and respiratory disease remain to be ex-
plained. One explanation, supported by this
study, is that childhood social position affects
smoking behavior and BMI subsequently in
adulthood. Other adult behaviors affecting
mortality risk could also be associated with
childhood social class.

A second explanation is that an adverse
early environment could influence nutrition
around the time of birth or during early child-
hood. Adversity in early life can stunt growth,
and shorter stature is associated with risk of
mortality from coronary heart disease.** We
found no diminution in the effect of child-
hood social class when allowance was made
for adult height (data not presented); how-
ever, adult height does not adequately cap-
ture effects of early adversity on growth in
utero or on childhood height,?® and it there-
fore remains possible that poor growth in
early life is involved.

Third, it has been argued that childhood
social conditions could be related to exposure
to infections that subsequently influence risk
of stomach cancer.'®* In the case of this dis-
ease, the probable explanation of the child-
hood social class effect is that Helicobacter
pylori infection, which generally occurs in in-
fancy and childhood and is related to poor
social circumstances, increases the risk of
stomach cancer in late adulthood.

Inequalities in Mortality and Adult
Social Position

Our study provides evidence that adult
socioeconomic position influences overall
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mortality and mortality from certain specific
causes among women. We observed some
trends that would be expected. For example,
overall death rates tend to increase from non-
manual to manual social classes, as well as
death rates from circulatory and respiratory
diseases,”®*” lung cancer, and stomach can-
cer.>®2° In addition, trends are weak or ab-
sent for deaths from breast cancer and acci-
dents and violence.***" Also, studies
elsewhere have suggested that socioeconomic
differences in mortality from external causes
among women are not as pronounced as they
are among men."!

Women have been neglected in follow-up
mortality studies. Our study of British women
followed over a 45-year period in their adult
lives shows socioeconomic inequalities in
mortality, with adult social position having a
strong influence on several causes of death.
Socioeconomic adversity in childhood is one
factor that appears to underlie the develop-
ment of adult inequalities in overall mortality
along with mortality resulting from circula-
tory disease, coronary heart disease, respira-
tory disease, and, possibly, stroke. For these
causes of death and for stomach cancer as
well, our study suggests that elevated death
rates associated with adverse childhood con-
ditions reflect not merely continuities in socio-
economic position but long-lasting effects of
childhood exposures.

Thus, our study highlights the need to ad-
dress socioeconomic inequalities in childhood,
as well as those in adult life. Future research
should be directed at identifying the extent to
which other health outcomes are influenced
by childhood socioeconomic position. In addi-
tion, a better understanding is needed of the
primary processes linking childhood and
adult outcomes and of the ways in which
early life adversity can be overcome. W

About the Authors

Chris Power and Elina Hypponen are with the Centre for
Paediatric Epidemiology and Biostatistics, Institute of
Child Health, London, England. George Davey Smith is
with the Department of Social Medicine, University of
Bristol, Bristol, England.

Requests for reprints should be sent to Chris Power,
PhD, Centre for Paediatric Epidemiology and Biostatistics,
Institute of Child Health, 30 Guilford St, London WCIN
1EH, England (e-mail: c.power@ich.ucl.ac.uk).

This article was accepted November 13, 2004.

1402 | Research and Practice | Peer Reviewed | Power et al.

| RESEARCH AND PRACTICE |

Contributors

C. Power drafted the article, and E. Hypponen carried
out the statistical analyses. All of the authors contributed
to the study design and the final version of the article.

Acknowledgments
This study was supported by the Wellcome Trust (grant
059480/7/99/A).

Data acknowledgments are as follows: Centre for
Longitudinal Studies, Institute of Education, London;
National Child Development Survey Composite File, in-
cluding selected perinatal data and sweeps 1 to 5 (com-
puter file); National Birthday Trust Fund, National Chil-
dren’s Bureau, City University, Social Statistics Research
Unit (original data producers) (SN:3148; 1994); The UK
Data Archive distributor, Colchester, Essex, England.

Human Participant Protection

Approval for this study was granted by the Medical Re-
search Services section of the Office for National Statis-
tics, and ethical approval for the record linkage was ob-
tained from the Local Research Ethics Committee of
Great Ormond Street Hospital/Institute of Child Health,
London, England.

References

1. Galobardes B, Lynch JW, Davey Smith G. Child-

hood socioeconomic circumstances and cause-specific

mortality in adulthood. Epidemiol Rev. 2004;26:7—-21.

2.  Glicksman MD, Kawachi I, Hunter D, et al. Child-
hood socioeconomic status and risk of cardiovascular
disease in middle-aged US women: a prospective study.
] Epidemiol Community Health. 1995;49:10-15.

3. Heslop P, Davey Smith G, Macleod ], Hart C. The
socioeconomic position of employed women, risk fac-
tors and mortality. Soc Sci Med. 2001;53:477—-485.

4.  Wamala SP, Lynch ], Kaplan GA. Women’s expo-
sure to early and later life socio-economic disadvantage
and coronary heart disease risk: the Stockholm Female
Coronary Risk Study. Int | Epidemiol. 2001;30:
275-284.

5. Kuh D, Hardy R, Langenberg C, Richards M,
Wadsworth ME. Mortality in adults aged 26—-54 years
related to socioeconomic conditions in childhood and
adulthood: post war birth cohort study. BMJ. 2002;
325:1076-1080.

6.  Claussen B, Davey Smith G, Thelle D. Impact of
childhood and adulthood socioeconomic position on
cause specific mortality: the Oslo Mortality Study. / Epi-
demiol Community Health. 2003;57:40—45.

7. Pensola TH, Martikainen P. Effect of living condi-
tions in the parental home and youth paths on the so-

cial class differences in mortality among women. Scand
J Public Health. 2003;31:428-438.

8. Beebe-Dimmer ], Lynch JW, Turrell G, Lustgarten S,
Raghunathan T, Kaplan GA. Childhood and adult so-
cioeconomic conditions and 31-year mortality risk in
women. Am | Epidemiol. 2004;159:481-490.

9. Khaw KT. Where are the women in studies of
coronary heart disease? BMJ. 1993;306:1145-1146.
10. Koskinen S, Martelin T. Why are socioeconomic
mortality differences smaller among women than
among men? Soc Sci Med. 1994;38:1385-1396.

11. Mackenbach JP, Kunst AE, Groenhof F, et al.
Socioeconomic inequalities in mortality among women
and among men: an international study. Am J Public
Health. 1999;89:1800—-1806.

12. Power C, Due P, Graham H, et al. The contribu-

tion of childhood and adult socioeconomic position to
adult obesity and smoking behaviour: an international
comparison. Int ] Epidemiol. 2005;34:335-344.

13. Lawlor DA, Emberson JR, Ebrahim S, et al. Is the
association between parity and coronary heart disease
due to biological effects of pregnancy or adverse life-
style risk factors associated with child-rearing? Findings
from the British Women’s Heart and Health Study and
the British Regional Heart Study. Circulation. 2003;
107:1254-1258.

14. Butler NR, Bonham DG. Perinatal Mortality.
Edinburgh, Scotland: Churchill Livingstone; 1963.

15. Butler NR, Alberman E. Perinatal Problems.
Edinburgh, Scotland: Churchill Livingstone; 1969.

16. Hypponen E, Davey Smith G, Shepherd P, Power
C. An intergenerational and life-course study of health
and mortality risk based on the parents of the 1958
birth cohort. Public Health. 2005;119:599—-607.

17.  International Classification of Diseases, Tenth Revi-
sion. Geneva, Switzerland: World Health Organization;
1992.

18. Davey Smith G, Hart C, Blane D, Hole D. Adverse
socioeconomic conditions in childhood and cause spe-
cific adult mortality: prospective observational study.
BM]J. 1998;316:1631-1635.

19. Coggan D, Barker DJP, Inskip H, Wield G. Hous-
ing in early life and later mortality. / Epidemiol Commu-
nity Health. 1993;43:345-348.

20. Hart CL, Davey Smith G. Relation between num-
ber of siblings and adult mortality and stroke risk: 25

year follow up of men in the collaborative study. / Epi-
demiol Community Health. 2003;57:385-391.

21. Lawlor DA, Davey Smith G, Leon DA, Sterne J,
Ebrahim S. Secular trends in mortality by stroke sub-
type in the 20th century: a retrospective analysis.
Lancet. 2002;360:1818-1823.

22. Lawlor DA, Ebrahim S, Davey Smith G. Associa-
tion between self-reported childhood socio-economic
position and adult lung function: findings from the Brit-
ish Women’s Heart and Health Study. Thorax. 2004;
59:199-203.

23. Hole DJ, Watt GCM, Davey-Smith G, Hart CL,
Gillis CR, Hawthorne VM. Impaired lung function and
mortality risk in men and women: findings from the
Renfrew and Paisley prospective population study.
BM]J. 1996;313:711-715.

24. Waaler HT. Height, weight and mortality. Acta
Med Scand. 1984;679(suppl):1-56.

25. Li L, Manor O, Power C. Early environment and
child-to-adult growth trajectories in the 1958 British
birth cohort. Am J Clin Nutr. 2004;80:185-192.

26. Occupational Mortality Decennial Supplement
1970-1972. London, England: Her Majesty’s Sta-
tionery Office; 1978. Series DS, No. 1.

27. Fox A], Goldblatt PO. Longitudinal Study: Socio-
Demographic Mortality Differentials 1971-1975. Lon-
don, England: Her Majesty’s Stationery Office; 1982.
28. Brown ], Harding S, Bethune A, Rosato M. Inci-
dence of Health of the Nation cancers by social class.
Popul Trends. 1997;90:40—47.

29. Brown ], Harding S, Bethune A, Rosato M. Longi-
tudinal study of socio-economic differences in the inci-
dence of stomach, colorectal and pancreatic cancers.
Popul Trends. 1998;94:35—-41.

American Journal of Public Health | August 2005, Vol 95, No. 8



