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Low Childhood IQ and Early Adult Mortality: The Role of
Explanatory Factors in the 1958 British Birth Cohort

WHAT’S KNOWN ON THIS SUBJECT: Low childhood IQ has been
shown to predict increased risk of early adult mortality; but the
mechanisms behind this association have not been established.

WHAT THIS STUDY ADDS: Parents’ interest in their child’s
education and adult education and psychosomatic symptoms
accounted for part of the IQ-mortality association. However, common

sociodemographic risk factors and health behaviors may not be sufficient
to completely explain the association between IQ and early mortality.

abstract
OBJECTIVE: To examine whether the association between childhood IQ
and later mortality risk was explained by early developmental advan-
tages or mediated by adult sociodemographic factors and health
behaviors.

PARTICIPANTS AND METHODS: Participants were 10 620 men and
women from the 1958 British Birth Cohort Study whose IQ was as-
sessed at the age of 11 years and who were followed up to age 46.
Childhood covariates included birth weight, childhood height at 11
years of age, problem behaviors, father’s occupational class, parents’
interest in child’s education, family size, and family difficulties. Adult
risk factors were assessed at ages 23, 33, and 42 years, and they
included education, occupational class, marital status, smoking, BMI,
alcohol use, and psychosomatic symptoms.

RESULTS: Between ages 23 and 46 years, 192 participants died. Higher
childhood IQ was related to lower mortality risk (standardized odds
ratio [OR]: 0.80 [95% confidence interval (CI): 0.69–0.93]) with no gen-
der differences (OR: 0.81 [95% CI: 0.67–0.98] [men] and 0.79 [95% CI:
0.63–0.98] [women]). Adjusting for parents’ interest in child’s educa-
tion attenuated the IQ-mortality association by 15% to 20%, and adult
education and psychosomatic symptoms both attenuated the associa-
tion by 25%. Other covariates were less influential.

CONCLUSIONS: In a cohort of British men and women, the most impor-
tant explanatory factors for the lowermortality rate among individuals
with high IQ were parental interest in child’s education, high adult
educational level, and low prevalence of psychosomatic symptoms.
However, common sociodemographic risk factors and health behav-
iors may not be sufficient to explain the association between IQ and
early mortality completely. Pediatrics 2009;124:e380–e388
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Cognitive ability (referred to here as
IQ) has been identified as a potentially
important psychological predictor of
mortality.1–19 However, crucially, the
explanation for the IQ-mortality associ-
ation has not yet been established.
High IQ may represent a marker of
early developmental advantages. For
example, low birth weight and short
stature are related to worse cognitive
development and increased mortality
risk.20–23 In addition, children with a
high IQ are perhaps more likely to en-
joy a protective family environment,
for example, high parental socioeco-
nomic status, fewer social problems,
and parents who are more concerned
for the child’s well-being. Such family
characteristics can be related to the
IQ-mortality association via environ-
mental pathways but also via shared
genetic background of the parent and
child. In previous studies, however,
birth weight,5 childhood illness,6 and
parental socioeconomic status5,6,11,19

have only had modest impact on the
IQ-mortality relationship.

Another plausible pathway via which IQ
may influence mortality risk is its im-
pact on a person’s own adult predic-
tors of mortality, such as socioeco-
nomic status, marital status, smoking,
obesity, psychosomatic symptoms,
and alcohol consumption, among oth-
ers. IQ has been shown to predictmany
of these outcomes,24–30 but whether
they explain the IQ-mortality associa-
tion is unknown. Previous studies have
demonstrated adult socioeconomic
circumstances to statistically mediate
the IQ-mortality association partly or
completely,6,12,17,19,27,31 butmost of these
studies have not included detailed
data on behavior-related risk factors.

The aim of the present study was to
assess the pathways linking childhood
IQwith early adultmortality inmen and
women. The 1958 British Birth Cohort
Study is unique in capturing the social,
behavioral, and physical characteristics

of a large cohort of men and women by
serial data collection from birth through
to middle age. Thus, these data allowed
us to test more thoroughly than has
previously been possible whether
childhood factors (birth weight, child-
hood height, problem behavior, fa-
ther’s occupational class, parents’ in-
terest in child’s education, family size,
and family difficulties) or adult char-
acteristics collected serially into mid-
dle age (education, occupational class,
marital status, smoking, BMI, alcohol
use, and psychosomatic symptoms)
accounted for any of the IQ-mortality
association.

PARTICIPANTS AND METHODS

Participants

The participants were from the nation-
ally representative 1958 British Birth
Cohort Study, also known as the British
National Child Development Study.32,33

The original participants were 17 634
individuals born in England, Wales, and
Scotland during 1 week in March 1958.
Data have been collected in follow-up
phases at ages 7, 11, 16, 23, 33, 42, and
46 years. The main sample of the
present study included all 10 620 par-
ticipants (5309 men and 5311 women;
60.2% of the original sample) for whom
data on cognitive ability at age 11 years
were available and who participated in
the follow-up at age 23 years. As a sen-
sitivity analysis, we also fitted models
including only childhood measures for
all of the 14 132 participants who had
data on IQ but did not necessarily par-
ticipate in the data collection waves af-
ter age 11 years. Written informed con-
sent was obtained from the parents
for childhood measurements, and eth-
ical approval for the study was ob-
tained from the South East Multi-
Centre Research Ethics Committee.

Childhood IQ

At age 11 years, childhood IQ was
measured using a general ability test

composed of 40 verbal and 40 nonver-
bal items.34,35 Children were presented
with an example set of 4 words, shapes,
or symbols that were linked logically,
semantically, or phonologically, and
they were then given another set of
3 words, shapes, or symbols with a
blank space. Participants were re-
quired to select themissing word from
a list of 5 alternatives.

Childhood Risk Factors

Birth weight (measured at birth in
ounces) and childhood height (mea-
sured in a medical examination at age
11 years) were used as indicators of
early physical development. Previously,
problem behaviors have been shown
to predict increased mortality risk,36

so we included this measure to as-
sess potential comorbidity between
problem behaviors and IQ. Problem be-
haviors at age 11 years were assessed
by the participants’ teachers using
the standardized Bristol Social Adjust-
ment Guide.37 Because externalizing
and internalizing subscales were shown
to increase mortality risk,36 we used
the total standardized score here
(mean: 0; SD: 1).

Characteristics of childhood family
environment were assessed with 4
factors. Father’s occupational class
(based on Registrar General’s occu-
pational class categorization, where
1 represents unskilled or no father;
2, semiskilled; 3, skilled manual; 4,
skilled nonmanual; 5, managerial; and
6, professional) and family size (num-
ber of persons living in the household)
at age 11 years were reported by the
parents. Parent interest in the child’s
education were reported by the child’s
teacher (0 indicates “very interested/
overconcerned”; 1, “some interest”; 2,
“little interest”; and 3, “can’t say”) at
age 11 years. Family difficulties were
assessed by the health visitors carry-
ing out the home interviews with the
parents at the child’s age 7 years. After
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the home interview, the health visitor
completed a 13-item scale that queried
whether the family was having diffi-
culties because of housing, finances,
physical illnesses, mental illnesses,
mental subnormality, father’s death,
mother’s death, divorce or separation,
domestic tension, “in-law” family con-
flicts, unemployment, alcoholism, or
for other reasons (0 indicates no
and 1 indicates yes). Because there
were few families with very high
scores, we top-coded the scale into a
5-point scale ranging from 0 to �4
reported difficulties.

Adult Risk Factors

Adult covariates were reported by the
participants at ages 23, 33, and 42
years and included the following vari-
ables: educational qualifications (1 in-
dicates less than O level; 2, O level; 3,
A level/occupational qualifications;
and 4, higher education); occupational
class (based on Registrar General’s
occupational class categorization: 1 in-
dicates unskilled; 2, semiskilled; 3,
skilled manual; 4, skilled nonmanual;
5, managerial; and 6, professional);
marital status (0 indicates married;
1, never married; and 2, divorced/
widow); smoking (0 indicates non-
smoker and 1 indicates smoker); alco-
hol consumption (units of alcohol per
week, top coded at 50 units); BMI (cal-
culated from self-reported height and
weight); and psychosomatic symptoms
(assessed with the 30-item Malaise In-
ventory).38,39 Because we had repeated
measurements of all of the adulthood
covariates, they were all coded as time
variant (see below).

All-Cause Mortality

Deaths were ascertained through re-
ceipt of death certification or notifica-
tion to the study team.33 In the data
sets currently available to research-
ers, mortality status has been coded on
the basis of participant death between

follow-up phases at ages 7, 11, 16, 23,
33, 42, and 46 years (rather than con-
tinuously on the basis of specific age at
death). Thus, the timing of death in the
survival analyses was assessed by age
intervals between follow-up phases
(see below). The main sample of the
present study included participants
who were alive and participating in the
study at ages 11 and 23 years.

Statistical Analysis

The association between IQ and mor-
tality was assessed with discrete-time
survival analysis, which is the appro-
priate survival analysis method when
time is assessed discretely rather
than continuously. Time was coded by
dummy variables for age periods 34 to
42 and 43 to 46 years, with age period
24 to 33 years as the reference cate-
gory. The statistical estimates were ex-
pressed as the odds ratio (OR) differ-
ence in the hazard function associated
with 1 unit difference in the predictor.
Given the low absolute rates of mortal-
ity in the sample, the ORs can also be
interpreted as relative risk ratios. All
of the results are presented for a stan-
dardized IQ scale (mean: 0; SD: 1).

In the main analyses, we examined the
association between IQ and mortality
rate between ages 23 and 46 years, ad-
justed for childhood and adult covari-
ates. Childhood covariates were used
as time-invariant variables (ie, as-
sessed only 1 time), whereas adult risk
factors were used as time-lagged,
time-varying variables, so that risk fac-
tors assessed at ages 23, 33, and 42
years were used to predict mortality
at ages 24 to 33, 34 to 42, and 43 to 46
years, respectively. To avoid loss of
statistical power because of categori-
zation, continuous and ordinal covari-
ates were treated as continuous vari-
ables. Parent interest in the child’s
education was coded as a categorical
variable because of the “can’t say” re-
sponse option. The models were fitted

for men and women together, and, to
test whether adjustments for covari-
ates differed by gender, gender � IQ
interaction effects were assessed in
each model. As a sensitivity analysis,
we examined the IQ-mortality associa-
tion between ages 11 and 46 years in
the total sample with data on child-
hood IQ (n� 14 132).

Finally, to illustrate the IQ-mortality
association and to examine its dose-
response pattern, we plotted the cu-
mulative mortality function (ie, 1-
survival function) by 3 IQ levels (low:
below 1 SD ofmean, n� 2556; average:
within 1 SD of mean, n � 9152; and
high: above 1 SD of mean, n � 2424)
based on sample life tables (95% con-
fidence intervals [CIs] were calculated
using the Greenwood approximation).
All of the analyses were conducted
with Stata 9.2 (Stata Corp, College
Station, TX).

Missing Data Imputation of
Covariates

The availability of mortality data did
not depend on the participants’ partic-
ipation in the follow-ups, but there
were missing values in childhood and
adult covariates. Given the relatively
small number of deaths in the sample,
we imputed missing data of childhood
and adult risk factors (but not IQ or
mortality data) in order not to lose
too many participants. For the main
analyses we included participants who
had data on childhood IQ and who par-
ticipated in the follow-up at age 23
years and applied multiple multivari-
ate imputation using all of the covari-
ates (except IQ) to impute missing
values. We used switching regression,
as described by Royston,40 and con-
ducted 10 cycles of regression switch-
ing and generated 10 imputation data
sets. This created 10 copies of the
data, each of which has missing
values imputed on the basis of avail-
able data with an appropriate level of
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randomness using chained equations.
The final estimates were obtained by
averaging across the estimates from
each of these 10 data sets using Ru-
bin’s rules and taking into account the
uncertainty in the imputation, as well
as uncertainty because of random
variation. Of the 10 620 participants
included in the analysis, 8314, 7508,
and 6421 had complete data on all of
the covariates at ages 23, 33, and 42
years, respectively. For childhoodmea-
sures, 7% to 14% of the observations
were imputed, and for adulthood mea-
sures 21% to 26% of the observations
were imputed. Missing childhood co-
variates were imputed by using the
same method in the larger sample
(n � 14 132) used in the sensitivity
analyses.

RESULTS

Table 1 shows the descriptive statis-
tics for the sample. IQ was especially
strongly associated with problem be-
havior, father’s occupational class,
parents’ interest in the child’s educa-
tion, family size, family difficulties, and
adult educational achievement and oc-
cupational class. The associations be-
tween covariates and mortality risk
are shown in Table 2. During the age
periods of 24 to 33, 34 to 42, and 43
to 46 years, there were 55, 54, and
83 deaths, respectively (36, 28, and
47 deaths in men and 19, 26, and 36
deaths in women), resulting in 192
deaths in total (111 in men and 81 in
women). In the sensitivity analysis
sample (n � 14 132) the number of

deaths was 329 between ages 11 and
46 years (213 in men and 116 in
women). Higher mortality risk was
predicted by problem behavior, par-
ents’ disinterest in child’s education,
low adult education, high psychoso-
matic symptoms, smoking, and high al-
cohol consumption. Most of the child-
hood measures were slightly more
strongly associated with mortality be-
tween ages 11 and 46 years than be-
tween 23 and 46 years.

Table 3 shows the association between
childhood IQ and mortality risk, ad-
justed for childhood and adult covari-
ates. For mortality between ages 23
and 46 years, the nonadjusted OR
per 1-SD increase in IQ was 0.80
(95% CI: 0.69–0.93), with no difference

TABLE 1 Descriptive Statistics of Childhood Covariates and Their Associations With Childhood IQ in Men and Women (N� 10 620)

Measures Men (N� 5309) Women (N� 5311) Correlation With IQa

Age A Age B Age C Age A Age B Age C Men Women

Childhood measures
Father’s occupational class, mean (SD) — — 3.1 (1.4) — — 3.1 (1.4) 0.26 0.29
Family difficulties, mean (SD) — 0.4 (0.8) — — 0.4 (0.8) — �0.20 �0.21
Family size, mean (SD) — — 5.1 (1.7) — — 5.1 (1.6) �0.22 �0.24
Problem behavior, mean (SD)b — — 0.1 (1.0) — — �0.2 (0.8) �0.31 �0.28
Birth weight, mean (SD), g 3412 (519) — — 3265 (504) — — 0.10 0.11
Height, mean (SD), cm — — 144.0 (6.8) — — 144.7 (7.3) 0.17 0.19
Mother’s interest in child’s education, %
Very interested/overconcerned — — 38.8 — — 42.8 Ref Ref
Some interest — — 35.9 — — 34.5 �0.19 �0.22
Little interest — — 13.7 — — 11.5 �0.44 �0.50
Can’t say — — 11.6 — — 11.2 �0.29 �0.36
Father’s interest in child’s education, %
Very interested/overconcerned — — 30.8 — — 31.1 Ref Ref
Some interest — — 27.6 — — 26.0 �0.19 �0.21
Little interest — — 17.9 — — 14.5 �0.42 �0.45
Can’t say — — 23.8 — — 28.4 �0.25 �0.25

Adult measures
Education (qualifications) , mean (SD) 2.2 (1.0) 2.2 (1.0) 2.3 (1.0) 2.1 (1.0) 2.1 (1.0) 2.2 (1.0) 0.55 0.55
Occupational class, mean (SD) 3.4 (1.2) 3.7 (1.4) 3.9 (1.3) 3.7 (1.1) 3.6 (1.4) 3.8 (1.3) 0.40 0.36
Marital status, %
Married 40 68.9 79.9 60.7 72.9 79.7 Ref Ref
Never married 57.6 21.3 10.4 34.3 13.9 7.4 0.02 0.04
Divorced/widowed 2.4 9.9 9.7 5 13.2 12.9 �0.11 �0.10
Psychosomatic symptoms, mean (SD) 2.0 (2.5) 2.1 (2.5) 3.2 (3.3) 3.4 (3.2) 2.8 (3.1) 4.0 (3.6) �0.17 �0.22
Smoker, % 41.5 32.4 31.4 40 31.4 29.8 �0.16 �0.17
Alcohol consumption, mean (SD) 12.7 (12.5) 10.1 (10.1) 15.2 (16.3) 5.0 (6.3) 4.4 (5.9) 8.8 (13.3) 0.02 0.05
BMI, mean (SD) 23.1 (2.8) 25.6 (3.8) 26.6 (4.1) 22.1 (3.2) 24.5 (4.5) 25.3 (4.8) �0.08 �0.11

Ages A, B, and C at assessment for childhood measures were birth, 7 years, and 11 years, respectively. Ages A, B, and C at assessment for adult measures were 23, 33, and 42 years,
respectively. Ref indicates reference; —, no data were collected.
a Values are correlations between childhood IQ and covariate (averaged over the 3 follow-up phases). Correlations with categorical variables are calculated as point-biserial
correlation with the reference category.
b Data show the standardized covariate (mean: 0 and SD: 1).
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between men (OR: 0.81 [95% CI: 0.67–
0.98]) and women (OR: 0.79 [95% CI:
0.63–0.98]). Again, the associationwas
somewhat stronger when assessing
mortality between ages 11 and 46
years (OR: 0.76 [95% CI: 0.68–0.85]).
Although most childhood covariates
had relatively little influence on the
IQ-mortality association, mother’s and
father’s interest in child’s education
attenuated the association by 15%
and 20%, respectively. Adjusting for
all of the childhood covariates attenu-
ated the IQ-mortality association by
30% (from OR: 0.80 to OR: 0.86). In uni-
variate analyses of adulthood covari-
ates, education and psychosomatic
symptoms each attenuated the associ-
ation by 25%. Adjusting for all of the
adult covariates together attenuated

the IQ-mortality association by 35%
(from OR: 0.80 to OR: 0.87). When all of
the childhood and adult covariates
were adjusted for, the unadjusted as-
sociationwas attenuated by 45% (from
OR: 0.80 to OR: 0.89). Gender� IQ inter-
action effects were not statistically
significant in any of the adjusted mod-
els (all P values were�.80), indicating
that the adjustments did not influence
the IQ-mortality association differently
in men and women.

In a previous study in the US National
Longitudinal Survey of Youth,19 the IQ-
mortality associationwas shown to de-
pend on parental education, so that IQ
was not associated with mortality in
individuals with low parental educa-
tion but did predict mortality in others.

We tested for interaction effects be-
tween IQ and family characteristics,
but none of thesewere statistically sig-
nificant (all P values were�.23).

Finally, we plotted the sample cumula-
tive mortality rates by IQ levels (Fig 1).
By the end of the follow-up period, 3.4%
of participants in the low-IQ group had
died compared with 1.7% of those in
the high-IQ group. The association was
slightly stronger for IQ below rather
than above the mean, but a quadratic
effect of IQ in the survival analysis was
not statistically significant (P � .18),
indicating a linear association between
IQ and mortality.

DISCUSSION

In the nationally representative 1958
British birth cohort, low childhood IQ
assessed at age 11 years predicted in-
creasedmortality risk, so that 1-SD dif-
ference in IQ score was associated
with a 20% increase in the odds of dy-
ing at a given age before midlife. Moth-
er’s and father’s interest in child’s ed-
ucation attenuated the IQ-mortality
association by 15% to 20%, and adult
education and psychosomatic symp-
toms each attenuated it by 25%. Other
factors, such as birth weight, child-
hood height, father’s occupational
class, family size, and family difficul-
ties, as well as adult occupational
class, marital status, smoking, BMI,
and alcohol use, were less influential.

This is one of the few studies to exam-
ine multiple childhood and adult co-
variates possibly linking childhood IQ
to later mortality risk in both men and
women. The only previous comparable
study including multiple covariates
seems to be the Vietnam Experience
Study of US veterans,31 in which socio-
economic measures accounted for
21% to 52% of the IQ-mortality asso-
ciation, whereas several health mea-
sures (eg, blood pressure, BMI, smoking,
and psychiatric and somatic illnesses)
had modest or negligible influence (ie,

TABLE 2 Predicting Mortality Risk According to Childhood and Adult Covariates

Measures Mortality Between
Ages 23 and 46 y,
OR (95% CI)

Mortality Between
Ages 11 and 46 y,
OR (95% CI)

Childhood measures
Father’s occupational class 0.99 (0.90–1.09) 0.94 (0.87–1.01)
Family difficulties 1.14 (0.96–1.34) 1.24 (1.12–1.37)
Family size 1.06 (0.96–1.17) 1.09 (1.02–1.16)
Problem behavior 1.14 (0.99–1.30) 1.22 (1.11–1.32)
Birth weight (per 100 g) 0.99 (0.97–1.02) 1.00 (0.98–1.02)
Height (per 10 cm) 0.84 (0.69–1.03) 0.86 (0.72–1.01)
Mother’s interest in child’s education
Very interested/overconcerned Reference Reference
Some interest 1.12 (0.79–1.60) 1.29 (0.98–1.70)
Little interest 1.47 (0.95–2.28) 1.98 (1.45–2.72)
Can’t say 1.77 (1.16–2.72) 1.74 (1.23–2.46)
Father’s interest in child’s education
Very interested/overconcerned Reference Reference
Some interest 1.14 (0.76–1.72) 1.34 (0.97–1.87)
Little interest 1.72 (1.12–2.62) 2.20 (1.59–3.04)
Can’t say 1.41 (0.95–2.09) 1.50 (1.08–2.07)

Adult measures
Education 0.82 (0.70–0.95) —
Occupational class 0.95 (0.84–1.09) —
Marital status
Married Reference —
Never married 1.17 (0.50–1.82) —
Divorced/widowed 1.48 (0.92–2.37) —
Psychosomatic symptoms 1.09 (1.05–1.14) —
Smoking 1.75 (1.30–2.36) —
Alcohol consumption 1.01 (1.00–1.03) —
BMI 0.98 (0.94–1.02) —

Univariate discrete-time survival analysis models were fitted separately for mortality between ages 23 and 46 years and
ages 11 to 46 years. Values are ORs (and 95% CIs) of discrete-time survival analysis indicating differences in mortality risk
associated with 1 unit difference in the predictor (continuously coded variables) or when compared with the reference
category (categorically coded variables). Childhood covariates were assessed at age 7 or 11 years; adult covariates were
assessed repeatedly at ages 23, 33, and 42 years. — indicates no data.
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�20% attenuation). Repeated mea-
sures of adult covariates provided us
with more accurate measurements
than single measurements used in
most previous studies, although miss-
ing values of the covariates had to be
imputed in the analyses, which might
have introduced some measurement

imprecision. The inclusion of men and
women also allowed us to assess po-
tential gender differences; none were
statistically significant.

We observed a lower risk of premature
death among children with parents
who, according to children’s teachers,

were highly interested in the child’s
education (compared with children
with parents with little such interest
or for whom teachers could not pro-
vide an assessment, which, on aver-
age, probably reflects little parental
interest). This association was ob-
served even for mortality in adulthood.
Previous studies41 have shown paren-
tal monitoring to correlate negatively
with children’s risky and delinquent
behavior, but we are unaware of any
previous studies showing that paren-
tal interest in a child’s education (or a
related measure of parental interest)
predicts mortality. Children with little
parental monitoring may be more likely
to get involved in risky and delinquent
activities and thereby become exposed
to increased mortality risk. The mea-
sure may also function as a proxy of
more general social/economic family
background. However, parental inter-
est predicted mortality even when
other parental covariates were ad-
justed for (data available on request),
suggesting that parental interest is
unlikely to simply represent a surro-
gate measure of parental socioeco-
nomic status.

Adjusting for parental interest attenu-
ated the IQ-mortality association by
�20%. Furthermore, childhood prob-
lem behavior, which is also associated
with later risky and antisocial behav-
ior, accounted for 10% of the associa-
tion. Together these observations sug-
gest that delinquent behavior might
be one pathway mediating the IQ-
mortality association. Studies with
more direct measures of delinquency
and criminal behavior are needed to
test this hypothesis. Other childhood
measures than parental interest had
almost negligible influence (ie, �10%
attenuation) on the IQ-mortality as-
sociation. This is in agreement with
previous studies, including data on
birth weight,5 childhood illness,6 or pa-
rental socioeconomic status.5,6,11,19 On

FIGURE 1
Sample cumulative mortality function according to age and childhood IQ group (low indicates�1 SD
ofmean; average, within 1 SD ofmean; high,�1 SD ofmean). Values of D on the x-axis (in parentheses)
denote the number of deaths (number of participants� 14 132). For clarity, 95% CIs are shown only
for the low- and high-IQ groups.

TABLE 3 Predicting Mortality Risk According to Childhood IQ

Measures Mortality Between
Ages 23 and 46 y,
OR (95% CI)

Mortality Between
Ages 11 and 46 y,
OR (95% CI)

No adjustments 0.80 (0.69–0.93) 0.76 (0.68–0.85)
Childhood measures
Adjusted for father’s occupational class 0.79 (0.68–0.92) 0.76 (0.68–0.85)
Adjusted for family difficulties 0.81 (0.70–0.94) 0.79 (0.71–0.88)
Adjusted for family size 0.81 (0.70–0.94) 0.77 (0.69–0.87)
Adjusted for problem behavior 0.82 (0.70–0.95) 0.80 (0.71–0.89)
Adjusted for birth weight 0.80 (0.69–0.93) 0.76 (0.68–0.84)
Adjusted for height 0.81 (0.70–0.94) 0.77 (0.69–0.86)
Adjusted for mother’s interest in child’s education 0.83 (0.71–0.97) 0.81 (0.72–0.91)
Adjusted for father’s interest in child’s education 0.84 (0.72–0.99) 0.82 (0.73–0.92)
Adjusted for all childhood covariates 0.86 (0.72–1.02) 0.86 (0.76–0.98)
Adult measures
Adjusted for education 0.85 (0.72–1.01) —
Adjusted for occupational class 0.79 (0.67–0.93) —
Adjusted for marital status 0.81 (0.70–0.93) —
Adjusted for psychosomatic symptoms 0.85 (0.74–0.99) —
Adjusted for smoking 0.83 (0.72–0.97) —
Adjusted for alcohol consumption 0.80 (0.69–0.92) —
Adjusted for BMI 0.79 (0.69–0.92) —
Adjusted for all adult covariates 0.87 (0.73–1.03) —
Adjusted for all childhood and adult covariates 0.89 (0.73–1.07) —

Multivariate discrete-time survival analysis models were fitted separately for mortality between ages 23 to 46 years and
ages 11 to 46 years, adjusted for childhood and adulthood covariates. Values are ORs (and 95% CIs) of discrete-time survival
analysis indicating differences in mortality risk associated with 1-SD difference in childhood IQ. All of the models are
adjusted for age. Childhood covariates were assessed at ages 7 and 11 years; adult covariates were assessed repeatedly at
ages 23, 33, and 42 years. — indicates no data.
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the basis of data this far, it thus seems
that the association between child-
hood IQ and subsequent mortality risk
is not substantially confounded by
common childhood risk factors, al-
though the possibility of residual con-
founding cannot be excluded.

In adulthood, education was the most
important covariate to attenuate the
IQ-mortality association, accounting
for 25% of it. This is in agreement with
many previous studies6,12,17,19,27,31 iden-
tifying socioeconomic achievement as
a plausiblemediator of the IQ-mortality
association. However, the interpreta-
tion of education level as a mediator of
IQ is not straightforward; adult educa-
tional achievement may, in fact, repre-
sent a proxy measure of individual dif-
ferences in cognitive ability that are
not captured by specific IQ tests.31

Hence, adjusting for education may re-
sult in an overadjustment of the effect
of IQ. In addition to education, poor
adult health (ie, psychosomatic symp-
toms) accounted part (25%) of the IQ-
mortality association. Other adulthood
covariates were less influential.

At least 3 limitations need to be consid-
ered when interpreting the findings.

First, the importance of covariates in
explaining the IQ-mortality association
needs to be considered in the context
of early mortality, because the partici-
pants were only 46 years of age at the
end of the follow-up period. Despite
the relatively young age of the sample,
the observed effect size of IQ is closely
in agreement with previous studies ex-
amining mortality at older ages.17 Sec-
ond, the study design was not geneti-
cally informative, so we could not
determine whether the associations
between parental characteristics and
their children’s outcomes reflected ge-
netically or environmentally transmit-
ted influences. Third, our analyses
were limited to all-cause mortality, so
cause-specific mortality patterns could
not be assessed.

CONCLUSIONS

These findings from a nationally rep-
resentative British sample of men and
women provide new evidence that
childhood IQ begins to influence mor-
tality risk already before midlife.
Childhood and adult factors, such as
parental interest, own adult educa-
tional level, and psychosomatic symp-
toms, accounted part of this association.

Additional research is needed to un-
derstand the association between IQ
and mortality more comprehensively.
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