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Purpose of review

Intelligence and obesity: which way does the

The negative association between intelligence and obesity has been well established, but the direction of
causality is unclear. The present review surveys the recent studies on the topic with both cross-sectional and
longitudinal data in an attempt to establish causality.

Recent findings

Most studies in the area employ cross-sectional data and conclude (without empirical justification) that
obesity causes intellectual impairment. The few studies that employ prospectively longitudinal data,
however, uniformly conclude that lower intelligence leads to BMI gains and obesity. A close examination
of three such studies, from three different nations (Sweden, New Zealand, and the UK), leaves little doubt
that the causality runs from low intelligence to obesity.

Summary

The conclusion in previous studies that obesity impairs cognitive function stems from improper interpretation
of a negative association between intelligence and obesity from cross-sectional studies. Results from the
analyses of high-quality, population-based, prospectively longitudinal data firmly establish that low

intelligence increases the chances of obesity.
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Researchers have long known that intelligence is
correlated with a large number of health outcomes,
including obesity and its comorbid conditions [1,2].
But they do not yet know why [3,4]. On the associ-
ation between intelligence and obesity specifically,
and the direction of causality between them, cross-
sectional studies and prospectively longitudinal
studies reach opposite conclusions. Cross-sectional
studies usually conclude that obesity impairs cog-
nitive functions, whereas prospectively longitudinal
studies usually demonstrate that childhood intelli-
gence strongly influences adult obesity.

During the past 18 months covered by the present
review, researchers have continued to compile data
that demonstrate the negative association between
intelligence and obesity in different populations
and subpopulations. For example, a study of
Chilean preschool children (ages 4-5; n=215)
finds that, net of age, sex, social-emotional well-
being, and 6-min walk test score, BMI z-score has a
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significantly (P=0.012) negative association with
intelligence, measured by the Wechsler Preschool
and Primary Scale of Intelligence, among the chil-
dren from mid-low SES families (n=48), although
not among those from low (n=83) or very-low
(n=84) SES families [5]. A study of the elderly in
Spain (n=1949) finds that overweight and obese
individuals perform significantly (P <0.001) worse
than normal-weight individuals on the 37-item ver-
sion of the Mini-Mental State Examination [6]. In a
study of adolescents (ages 14-20), those without
metabolic syndrome (BMI=27.09+9.59; n=62)
have marginally significantly (P =0.09) higher intel-
ligence, measured by the Wechsler Abbreviated Scale
of Intelligence, than those with metabolic syndrome
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KEY POINTS

e Most cross-sectional studies conclude that obesity
impairs cognitive functions, whereas most prospectively
longitudinal studies conclude that low intelligence leads
to obesity and weight gain.

e Careful examinations of prospectively longitudinal
studies with large population samples from three
different nations (Sweden, New Zealand, and the UK)
clearly show that causal direction goes from low
infelligence to obesity and weight gain.

e There is no credible scientific evidence that obesity
impairs cognitive functions, whereas there are both
credible scientific theory and evidence that lower
childhood intelligence leads to obesity and weight gain
in adulthood.

(BMI=38.43+7.17;
102.00+11.63) [7].
The negative association between intelligence
and BMI or obesity appears so strong that it exists
even in some extreme clinical populations with a
limited range of BMI. For example, researchers find
that, among 141 adolescents (ages 14-17) with
severe obesity (BMI>40 or BMI > 35 with serious
comorbid conditions), BMI is significantly nega-
tively correlated with full-scale intelligence,
measured by the Wechsler Abbreviated Scale of
Intelligence (r=-0.250, P=0.005) and its vocabu-
lary subtest (r=-0.245, P=0.006), though not its
matrix reasoning subtest (r=—0.126, ns) [8]. Given,
the small sample and the extremely limited variance
in BMI in the sample, such significantly negative
correlations are remarkable. Researchers also find
that, in a sample of Chinese outpatients with schizo-
phrenia, recruited from 10 sites throughout China
(n=2896; ages 18-50), BMI is significantly negatively
correlated with intelligence, measured by five differ-
ent cognitive tests (partial r=—0.082, P=0.018, net
of age and sex) [9]. Once again, given both that more
than half (53.7%) of the participants are either over-
weight or obese, and participants with severe obesity
(BMI >45) are excluded from the study, thereby
restricting the range and variance on BMI, such a
negative correlation is notable. An analysis of euthy-
mic individuals with Type I or II bipolar disorder
shows that overweight or obese individuals (n=48)
are significantly less intelligent than their normal-
weight controls (n=19), measured by the Digit
Symbol Substitution Test (P=0.091) or the Verbal
Fluency Test (P=0.013) [10]. The group differences
in intelligence measured by most of the other tests
go in the same direction but are statistically non-
significant because of small sample sizes.

n=49) (105.95+12.35 ws.
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The findings on the association between intelli-
gence and obesity have not been uniform, however.
A small study of adolescents (ages 14-18) seeking
laparoscopic adjustable gastric banding surgery
(BMI > 40) finds that their BMI is not at all associ-
ated with their intelligence, measured either by the
Wechsler Intelligence Scale for Children (if the
study participant is younger than 16) or the Wechs-
ler Adult Intelligence Scale (if the study participant
is 16 or older), despite the fact that 20.6% of the
study participants had intelligence quotients (IQs)
below 80 and none had IQs above 120 [11]. How-
ever, given the extremely small sample size (n=29),
caution is necessary in interpreting their null
finding. At least one study of eighth-graders and
community college and university students with
relatively large samples finds that, even though
overweight and obese students receive lower grades,
they do not differ from normal-weight students in
their intelligence, once sex, ethnicity, geographic
location, socioeconomic status, conscientiousness,
and their emotional well-being are statistically con-
trolled [12]. The authors’ conclusion is that over-
weight and obese individuals are ‘just as smart but
not as successful’. Another study of middle-aged
individuals (ages 40-65; n=184) claims to find no
significant association between BMI and ‘overall cog-
nitive scores’ on a large number of cognitive tests
[13]. However, their multiple regression analysis con-
trols for verbal intelligence, in addition to age and
sex. Given that all measures of intelligence are very
highly correlated with each other [14], theirinclusion
of verbal intelligence as a control in a multiple
regression equation predicting cognitive function
entirely invalidates their conclusion.

A study of intelligence and somatotypes among
older Chilean school children (ages 11-16; n=1015)
finds that both endomorphy (r=0.074, P=0.02) and
ectomorphy (r=0.067, P<.05) are significantly
correlated with intelligence, measured by Raven'’s
Progressive Matrices, whereas mesomorphy is not
[15]. A study of school children (ages 6-12;
n=6746) from four Southeast Asian nations (Indo-
nesia, Malaysia, Thailand, and Vietnam) shows that
the severely obese students are significantly more
likely to have lower intelligence (measured by
Raven’s Progressive Matrices or Test of Nonverbal
Intelligence), even though standardized BMI for
age and intelligence are in general positively associ-
ated [16]. These studies suggest that the association
between intelligence and obesity or BMI may not
exist or may even be positive in economically
developing nations where malnutrition may still
be prevalent, as it indeed was in the post-World
War II UK (D.W. Belsky, Psychologist, 2014, personal
communication) [17*].
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Remarkably, all of the authors of the cross-sec-
tional studies summarized above, who find a signifi-
cantly negative correlation between intelligence
and obesity, without a single exception interpret their
findings to mean that obesity impairs cognitive func-
tion. In other words, they unquestioningly assume
that the causal direction goes from obesity to lower
intelligence. Such an uncritical conclusion might
potentially reflect the unquestioned and strongly
held assumption — among both scientists and civil-
ians alike — that intelligence is the ultimate hall-
mark of human worth and thus that, because all
humans, be they obese or otherwise, are equally
worthy human beings, they must necessarily have
on average equal intelligence to begin with [14]. Of
course, the specification of the causal order is strictly
impossible with cross-sectional data and instead
requires either experimental data (which are prob-
ably unfeasible in obesity research because of ethical
concerns) or prospectively longitudinal data. What
then do prospectively longitudinal studies of intel-
ligence and obesity show?

In clear contrast to the conclusions reached by all
the cross-sectional studies reviewed above, all the
prospectively longitudinal studies on intelligence
and obesity published in the last 18 months con-
clude that the causal direction goes from lower
intelligence to obesity.

Suggestive of the fact that obesity or diabetes
may not have a causal impact on intelligence, a
prospectively longitudinal study of Swedish men
in a large population sample (n=723755) from a
large number of families (n= 579 857) shows that, in
between-family analyses, comparing men from
different families, men whose mother had diabetes
during their pregnancy have significantly lower
intelligence than those whose mother did not have
diabetes (by 1.36 IQ points) [18%]. However, the
significant difference disappears in within-family
analyses, comparing brothers from the same fami-
lies, suggesting that mothers’ diabetes/obesity and
men’s intelligence may have a common factor
(mothers’ intelligence). On the other hand, a pro-
spectively longitudinal study of British citizens
(n=2268) shows that maternal and paternal intelli-
gence does not predict children’s standardized BMI
when they are on average 7-9 years old [19], but this
may be largely because of the fact that childhood
general intelligence is only weakly (h* ~ 0.4) herit-
able, compared with adult intelligence (h*> ~ 0.8)
[14], and maternal and paternal intelligence may
not be strongly correlated with children’s intelli-
gence at these young ages.
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An analysis of the prospectively longitudinal
National Survey of Health and Development
(n=2195) shows that, although BMI is significantly
negatively correlated with cognitive function at age
53, measured by verbal memory, verbal fluency,
and letter cancellation, the significant correlations
entirely disappear once childhood intelligence
(measured at age 8) is statistically controlled, except
in one case, in which BMI is significantly positively
associated with verbal memory for men [20]. A path
analysis of a Scottish sample in the Lothian Birth
Cohort 1936 (n=1091) shows that childhood intel-
ligence, measured at age 11 with the Moray House
Test No. 12, has a significantly positive effect (path
coefficient =0.055) on adult socioeconomic status
(measured by education, occupational social class,
and economic deprivation of the area of residence),
which in turn has a significantly negative effect
(path coefficient=—-0.17) on BMI at an advanced
age (68-71), which implies that childhood intelli-
gence has an indirect effect of —0.09 on adult BMI 6
decades later [21]. (The authors’ path model does
not include a direct effect of childhood intelligence
on adult BMI unmediated by SES.)

Three studies, all conducted with high-quality
prospectively longitudinal data with large popu-
lation samples from three different nations, deserve
particular attention.

Sweden had universal male conscription until 2006.
At signup, at age 18, all Swedish men underwent an
identical set of physical and mental examinations,
including 1Q tests, consisting of logic/inductive
ability, verbal ability, spatiovisual perception, and
technical/mechanical ability. It means that, until
recently, the Swedish government had information
on the intelligence of virtually all male citizens.

In the county of Vdstmanland, starting in 1989,
all men and women at age 40 are given a free health
examination at primary healthcare centers for the
presence of cardiovascular disease risk factors. The
examination includes measurement of height and
weight. With the use of the Swedish personal iden-
tity numbers, researchers are able to link the BMI of
5286 males from Vistmanland to their intelligence
measured 22 years earlier at conscription signup
[22].

Their results show a clear and monotonically
negative association between intelligence at 18 and
BMI at 40. Individuals with IQs below 74 at 18 have
BMI of 26.59 at 40, whereas those with IQs above
126 have BMI of 25.75 (P < 0.001). Similarly, there is
a clear and monotonically negative association
between intelligence at 18 and the BMI change from
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18 to 40. Individuals with IQs below 74 gain 5.19 in
BMI in 22 years, whereas those with 1Qs above 126
gain 3.73 (P<0.001). Their conclusion remains
identical even when they control for systolic and
diastolic blood pressure, resting pulse rate, birth
place, birth year, and education at conscription.
Their results from a large population sample of
Swedish men make it clear that it is adolescent
intelligence that influences BMI in middle age,
not the other way around.

The Dunedin Multidisciplinary Health and Develop-
ment Study is a prospectively longitudinal and
ongoing study of health and behavior in a complete
birth cohort (all individuals born in Dunedin, New
Zealand, between April 1972 and March 1973). The
cohort members’ intelligence was measured at age 3
with the Peabody Picture Vocabulary Test, at ages 7,
9, and 11 with the Wechsler Intelligence Scale for
Children-Revised, and again at age 38 with the
Wechsler Adult Intelligence Scale-IV. The sample
for the analysis includes 913 cohort members with
complete data [23""].

The researchers show that, consistent with pre-
dominant findings from the cross-sectional studies
reviewed above, cohort members who are obese at
38 have significantly lower intelligence than those
who are nonobese (96.93 vs. 101.23, P=0.001).
However, this difference disappears entirely once
childhood intelligence measured at 7-11 is statisti-
cally controlled. In fact, there is already a significant

difference in intelligence at age 3 between those
who eventually become obese before 38 and those
who never do (97.8 vs. 100.91, P=0.006). Consist-
ent with earlier studies in intelligence research [24],
the analysis shows that individuals’ intelligence
stays virtually identical after age 11.

Their analysis clearly demonstrates that, con-
trary to the conclusions reached by the authors of
the cross-sectional studies, obesity does not at all
impair cognitive function. The direction of causality
clearly goes from childhood intelligence to adult
obesity, not the other way around. Obesity does
not decrease intelligence; less intelligent individuals
become obese.

The National Child Development Study is a prospec-
tively longitudinal and ongoing study that includes
all babies born during 1 week (3—-9 March 1958) in
Great Britain (England, Wales, and Scotland), who
have been followed for more than half a century.
The participants’ childhood intelligence was
measured by 11 different cognitive tests adminis-
tered at three different ages (7, 11, and 16). Their
adult BMI was measured at the latest sweep at age 51.

The analysis (n=3026) shows that childhood
intelligence has a direct negative effect on BMI
and obesity at 51, and its effect is not at all mediated
by education or earnings [17*"]. Childhood intelli-
gence has a significantly negative effect on BMI at
51 even net of education, earnings, mother’s BMI,
father’s BMI, childhood social class, sex, and even
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Child Development Study (UK).

BMI at age 16. In other words, childhood intelli-
gence has a direct effect on both adult BMI at 51 and
BMI change from 16 to 51.

Similar to the New Zealand study, the UK study
shows that childhood intelligence measured as early
as age 7 strongly predicts adult BMI and obesity at
51. As Fig. 1 shows, childhood intelligence at age 7 is
strongly and monotonically negatively associated
with BMI more than 40 years later. Individuals
whose IQs at 7 are above 125 have BMIs on average
nearly three points lower than their classmates
whose 1Qs are below 75 (25.6 vs. 28.3). Similarly,
Fig. 2 shows that childhood intelligence at 7 is
strongly and monotonically negatively associated
with the probability of being obese more than
40 years later. Individuals whose 1Qs at 7 are above
125 have 13.5% chance of being obese at 51,
whereas those whose IQs at 7 are below 75 have
31.9% chance. In the National Child Development
Study data, no one is obese at age 7. Figures 1 and 2
make it abundantly clear, once again, that it is low
intelligence in childhood that causes obesity later
in life.

The close examination of prospectively longitudinal
studies on the association between intelligence and
obesity, particularly those that use large population
samples in Sweden, New Zealand, and the UK,
makes it clear that the conclusion unanimously
reached in cross-sectional studies that obesity
impairs cognitive function is incorrect. As is clear
particularly in the New Zealand study, obesity does
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not change intelligence. The direction of causality
goes from intelligence to obesity. Less intelligent
individuals are more likely to gain weight and
become obese throughout adulthood than more
intelligent individuals. The strongly negative effect
of intelligence on obesity explains the association
between the two.
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