
Intelligence 38 (2010) 282–289

Contents lists available at ScienceDirect

Intelligence
Average state IQ, state wealth and racial composition as predictors of state
health statistics: Partial support for ‘g’ as a fundamental
cause of health disparities

Charlie L. Reeve⁎, Debra Basalik
Interdisciplinary Health Psychology Program, University of North Carolina Charlotte, United States
a r t i c l e i n f o
⁎ Corresponding author. Department of Psycholog
Carolina Charlotte, 9201 University City Boulevard,
0001, United States.

E-mail address: clreeve@uncc.edu (C.L. Reeve).

0160-2896/$ – see front matter © 2009 Elsevier Inc.
doi:10.1016/j.intell.2009.11.009
a b s t r a c t
Article history:
Received 5 June 2009
Received in revised form 28 October 2009
Accepted 27 November 2009
Available online 6 January 2010
This study examined the degree to which differences in average IQ across the 50 states was
associated with differences in health statistics independent of differences in wealth, health care
expenditures and racial composition. Results show that even after controlling for differences in
state wealth and health care expenditures, average IQ had sizeable positive associations with a
wide range of positive health indicators, and sizeable negative associations with a wide range
of state health problems. Consistent with Gottfredson's (2004) [Journal of Personality and Social
Psychology, 86, 174−199.] hypotheses, some of the apparent associations between racial
composition and health outcomes were accounted for by IQ differences. When IQ was
controlled, some of the relationships between racial composition and health outcomes
reversed signs suggesting an advantage for minorities. However, even after controlling for
average IQ and wealth factors, racial composition continued to be associated with some of the
health statistics examined. Overall, the results partially confirmed that g does account for a
significant portion of the variance many state health outcomes, but socio-economic factors and
racial composition appear to also have important relations with some specific health outcomes.
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The emerging field of cognitive epidemiology has shown
that IQ predicts health and mortality for individuals within
population groups (e.g., Batty, Deary & Gottfredson, 2007;
Batty, Der, Macintyre, & Deary, 2006; Deary, 2008). For
example, using data from the longitudinal Scottish Mental
Survey of 1932, Deary, Whalley and Starr (2003) found that
each standard deviation decrease in IQ was associated with a
21% increase in likelihood of death before age 76, a 27%
increase in cancer deaths among men and a 40% increase in
cancer deaths among women. It has been hypothesized that
one reason for these relations is that intelligent individuals
tend to evaluate cognitively complex information more
efficiently and accurately, thus making more informed
decisions across the life span (Gottfredson, 2004; Hunt,
y, University of North
Charlotte, NC 28223-

All rights reserved.
1995). Indeed, Anstey, Low, Christensen, and Sachdev (2009)
showed that intelligence was associated with higher levels of
physical activity, greater likelihood of taking vitamins, and
reduced likelihood of smoking. Chandola, Deary, Blane and
Batty (2006) found that childhood IQ was significantly
related to obesity and weight gain in adulthood, even after
controlling for socio-economic factors such that a 1 SD
decrease in IQ at age 11 increased the odds of being obese
at age 42 by 38% for women and 26% for men. Batty, Deary,
Schoon and Gale (2007) found that childhood intelligence
was related to adult eating habits (e.g., per SD increase in IQ
was associated with a 30% increase in fresh fruit consump-
tion, 27% increase in raw vegetables, 23% increase in whole-
meal bread) and exercise (e.g., 20% increase per IQ SD).

Similarly, it has been hypothesized that more intelligent
individuals are better able to handle the “job” of self-provided
health care (e.g., Gottfredson, 2004). For example, Williams
et al. (1995) showed that incidents of noncompliance with
physician instructions and treatment protocols were largely
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due to an inability to understand such instructions. Likewise,
Taylor, Frier, Gold, and Deary (2003) found that, among a
group of diabetics, intelligence at time of diagnosis predicted
knowledge of diabetes assessed one year later (r=.36).
Indeed, much of the research on intelligence-health beha-
viors is consistent with an epidemiological hypothesis made
by Lubinski and Humphreys (1997, p. 161) over a decade ago:
general intelligence functions as a causal determinant for an
individual's exposure, host suitability, and likelihood todevelop
an array of maladaptive (as well as adaptive) behaviors and,
consequently, undesirable (as well as desirable) outcomes.

Recently, Gottfredson (2004) has drawn upon such
findings to argue that IQ explains social-class health dispa-
rities better than do conventional theories of social inequality.
In particular, Gottfredson notes that health demographers are
faced with paradoxes such as the fact that greater equaliza-
tion of health care tends to expand social class differences in
health (Steenland, Henley, & Thun, 2002). In contrast, g-theory
conforms well to the data on daily self-maintenance, health
self-care, and prevention of accidental injury and can explain
social class differences in health better than can conventional
theories of social inequality. As such, Gottfredson has posited
that g may be the “elusive fundamental cause of health
inequalities that transcends the particulars of time, place,
disease, material advantage, and social change” (p. 174).
Drawing upon Gottfredson's (2004) suggestion, as well as
earlier suggestions for the inclusion of general intelligence into
epidemiological studies (e.g., Lubinski & Humphreys, 1997),
researchers have recently begun to examine the correspon-
dence between population differences in average IQ and other
population level statistics. Thus, the purpose of this paper is to
further examine Gottfredson's hypothesis that g is potentially
an “elusive fundamental cause” of social-class health disparities
within the US. Specifically, first, we seek to examine the degree
to which differences in state average IQ are related to
differences in both positive and negative indicators of health
independent of state wealth and health care expenditures.
Second, we seek to examine the degree to which relations
between health indicators and racial composition are mini-
mized once the variance due to IQ is removed.

1. Group level intelligence–health relations

Within the last decade, it has been demonstrated that
several known individual level associations between IQ and
other variables translate to analogous national level associa-
tions. For example, IQ is a predictor of productivity at the
individual level (Schmidt & Hunter, 1998), and cross-national
differences in mean IQ also predict national productivity as
measured by gross domestic product (e.g., Hunt & Wittmann,
2008; Lynn, 2008; Lynn & Vanhanen, 2002, 2006; Whetzel &
McDaniel, 2006). Previous research has also established that
the IQ–religiosity relationship known to exist at the individ-
ual level (e.g., Nyborg, 2009) transfers to the national level
(Lynn, Harvey & Nyborg, 2009). Similarly, IQ has been shown
to be related to political involvement and liberal beliefs at the
individual level (Deary, Batty, & Gale, 2008), as well as at the
national level; Rindermann (2008b) found that national IQ is
associated with democratic institutions, rule of law, and
political freedoms. Most relevant to the current study is a
recent research by Reeve (2009) showing that the IQ–health
relation transfers to the national level. National IQ was
associated with a range of national health outcomes such as
fertility rates (r=−.63), infant mortality rates (r=−.57),
maternal mortality rates (r=−.51), deaths due to HIV/AIDS
(r=−.42) and life expectancy (r=+.65).

Recent research on state level demographics also supports
this trend. In particular, using data from the National
Assessment of Educational Progress (NAEP) standardized
tests for reading and math as an estimate of state IQ, McDaniel
(2006) found a strong relationship between IQ and the United
Health Foundation's state health index score (R2=.56). While
McDaniel's findings are important, that study is only prelim-
inary as it used only a single index of overall health. More
detailed assessment of health outcomes is needed to fully
understand the myriad ways in which IQ differences might
influence overall health. Indeed, McDaniel himself commented
that “additional research should focus on subcategories of state
health. Some health conditions may be more correlated with
state IQ than others. Because race is also a strong correlate of
state health, analyses should examine the joint and unique
effects of state IQ and race on health” (p. 617).

Thus, the main purpose of this paper is to expand upon
McDaniel's initial research and provide a more detailed
examination of specific IQ–health relationships, including
the examination of joint and unique effects of IQ and race.
Additionally, given that it is known that IQ is related towealth
and prosperity (Hunt & Wittmann, 2008; Nyborg & Jensen,
2001; Whetzel & McDaniel, 2006), it is unclear the degree to
which state IQ differences influence state health differences
independent of wealth. Further, some have argued that the
direction of causality between IQ and wealth is unclear. If
wealth influences IQ, then some of these relations might not
actually be due uniquely to IQ but rather reflect spurious
correlations due to a common antecedent (i.e., wealth and
prosperity). As such, an additional purpose of this paper is to
assess the degree to which state IQ differences are uniquely
associated with both positive and negative specific health
indicators independent of differences in wealth and health-
care expenditures.
2. Measurements

2.1. State average IQ

IQ estimates are from McDaniel (2006). State IQ was
estimated from four years worth of the Grade 4 and Grade 8
results of the National Assessment of Educational Progress
(NAEP) standardized tests for reading and math that are
administered to a sample of public school children in each of
the 50 states. The specific years for each grade and type of test
vary, but range from 1990 to 2005. For each year, for each test,
the national mean and standard deviation was used to
standardize the test to have a mean of 100 and a standard
deviation of 15. This standardization places the scores on the
typical metric for IQ tests. The means of the standardized
reading scores for grades 4 and 8 were averaged across years
as were the means of the standardized math scores. State IQ
was defined as the average of mean reading and mean math
scores. The alpha estimate of reliability for the IQ estimate
is .99.
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2.2. State wealth

To assess state wealth, we obtained estimates of Gross
State Product per capita (GSP_PC). Data were obtained from
Statemaster.com; the most recent year data were available
were from 2004.

2.3. Racial composition

We obtained estimates of the percent of each state's
population that indicated Asian as their only racial identity
(Asian), and the percent of each state's population that
indicated Black or African American as their only racial
identity (Black). Both variables were obtained from State
master.com; the most recent data available are from 2004.
We did not include the percentage indicating White as their
race as the inclusion of this variable with the previous two
would create extreme multicollinearity.

2.4. Health care expenditures

Total health expenditure is operationalized as the total
expenditure on health per capita. Data for total health ex-
penditure per state for fiscal year 2003 were obtained from
Statehealthfacts.org. We then divided these figures by the
state's population to obtain a health care per capita estimate.

2.5. Positive health indicators1

Breast Feeding Rate is the percentage of children ever
breastfed among children born in 2005. Data were collected
by the CDC and were obtained from Statehealthfacts.org.
Based on meta-analytic evidence (e.g., Horta, Bahl, Martines,
& Victora, 2007), it is the official position of the CDC, WHO,
American Academy of Pediatrics, the US Surgeon General, and
US Dept of Health and Human Services that breastfeeding has
multiple positive benefits to infants and mothers. According
the US Surgeon General, more than 50 national health
professional, educational, and other nonprofit organizations,
as well as federal government agencies, participate in the
United States Breastfeeding Committee, whose mission is “to
improve the nation's health by working collaboratively to
protect, promote, and support breastfeeding” (Galson, 2009).

Immunization Rate reflects the percentage of children aged
19 to 35 months who are immunized. Data were collected in
the 2007 National Immunization Survey conducted by the
CDC and were obtained from Statehealthfacts.org.

Mammogram Rate is the percentage of women aged
40 years or more in a non-institutionalized civilian popula-
tion who reported having had a mammogramwithin the past
two years. Data for mammogram rates were collected by the
CDC via the Behavioral Risk Factor Surveillance System
Survey in 2006 and were obtained from Statehealthfacts.org.
1 Our categorization of the health statistics corresponds to the stance o
professional healthcare organizations and international agencies such as the
World Health Organization. For example, it is the official position of the CDC
WHO, American Academy of Pediatrics, the US Surgeon General, and the US
Dept of Health and Human Services that breastfeeding has multiple positive
benefits to infants and mothers. Likewise, increasing immunization rates is a
major objective for several health organizations such as the World Health
Organization.
f

,

Colonoscopy Rate is the percentage of adults aged 50 years or
more who have ever had a sigmoidoscopy or a colonoscopy.
Data for colonoscopy rates were collected by the CDC via the
Behavioral Risk Factor Surveillance System Survey in 2006
and were obtained from Statehealthfacts.org.

Dental Care Rate reflects the percentage of adults aged
18 years or more who reported having had their teeth
professionally cleaned in the last year for any reason. Data
for dental care rates were collected by the CDC via the
Behavioral Risk Factor Surveillance System Survey in 2004
and were obtained from Statehealthfacts.org.

Exercise reflects the percentage of adults who reported
participating in moderate or vigorous physical activity each
week. Data for exercise rates were collected by the CDC via
the Behavioral Risk Factor Surveillance System Survey in 2007
and were obtained from Statehealthfacts.org.

Non-smoking Rate is operationalized as the percentage of
adults who report that they do not currently smoke tobacco.
Data for non-smoking rates are based on the results of the
2007 Behavioral Risk Factor Surveillance System Survey
conducted by the CDC and were obtained from Statehealth
facts.org.

2.6. Negative health indicators1

Teen Fertility Rate reflects the number of births per 1000
teens aged 15 to 19 years. Data for teen fertility rates were
collected by the CDC and were obtained from Statehealth
facts.org. Most recent data available was for the year 2003.

Infant Mortality Rate reflects the number of deaths of
infants (i.e., children under one year of age) per 1000 live
births. Data for infant mortality rates for the year 2002 were
collected by the CDC and were obtained from Statemaster.
org.

HIV/AIDS Deaths reflect the number of deaths due to HIV/
AIDS per capita (i.e., number of adults and children who died
due to HIV or AIDS during a given calendar year). Data were
collected by the CDC and were obtained from Statehealth-
facts.org. Most recent data available was for the year 2004.

Heart Disease Rate is operationalized as the number of
deaths from heart disease per capita. Data for the year 2005
were collected by the CDC and were obtained from State
healthfacts.org.

Obesity Rate is the percentage of adults who have a body
mass index greater than 25 kg/m2. Data for obesity rates for
the year 2001 were collected by the CDC via the Behavioral
Risk Factor Surveillance System Survey and were obtained
from Statehealthfacts.org.

Child Obesity Rate is the percentage of children aged 10 to
17 years who are classified as overweight per the BMI-for-age
calculation generated by the CDC. Data for the year 2003were
collected by the US Department of Health and Human
Services via the National Survey of Children's Health and
were obtained from Statehealthfacts.org.

3. Results

Descriptive statistics and zero-order correlations are
shown in Table 1. State IQ was significantly correlated with
all of the health indicators in the expected directions.
Specifically, state IQ was negatively associated with all of



Table 1
Descriptive statistics and zero-order correlations among state level variables.

Variables M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1. State IQ 100.34 2.71
2. %Asian 3.33 6.10 .69
3. %Black 9.90 9.60 −.51 −.11
4. GSP_PC 38,235.50 7152.57 .32 .20 −.05
5. Health Exp. 1206.42 318.32 −.07 .23 .16 .34
6. Breastfeeding 72.54 10.38 .33 .32 −.60 .29 −.16
7. Immunization 80.38 4.51 .20 .21 .09 .25 .27 −.08
8. Mammograms 75.82 4.46 .24 .14 .09 .47 .39 −.04 .46
9. Colonoscopies 58.68 5.35 .47 −.01 −.05 .51 .20 .21 .33 .72
10. Dental Care 69.38 5.81 .51 .17 −.15 .53 .16 .10 .58 .75 .71
11. Exercise 49.80 5.02 .51 .07 −.71 .23 −.04 .74 −.10 −.04 .23 .12
12. Non-Smokers 79.99 3.18 .29 .32 −.24 .41 −.05 .72 .20 .34 .51 .43 .48
13. Teen Fertility 40.30 11.88 −.77 −.11 .44 −.39 −.20 −.37 −.37 −.51 −.61 −.66 −.54 −.52
14. Infant Mort. 6.99 1.51 −.54 −.11 .69 −.34 −.05 −.70 −.04 −.20 −.38 −.33 −.68 −.56 .62
15. HIV/AIDS 10.41 8.13 −.39 .15 .64 .26 .42 −.17 .18 .28 .16 .00 −.40 .10 .16 .17
16. Overall Mort. 852.48 84.40 −.46 −.43 .62 −.45 −.06 −.75 −.30 −.30 −.39 −.47 −.66 −.74 .65 .74 .10
17. Heart Disease 205.65 36.09 −.56 −.25 .67 −.33 .11 −.78 −.17 −.19 −.33 −.38 −.76 −.67 .59 .68 .33 .87
18. Obesity 20.50 2.45 −.36 −.22 .46 −.40 .02 −.64 −.15 −.27 −.38 −.38 −.60 −.67 .48 .60 .00 .69 .71
19. Child Obesity 14.12 3.01 −.46 −.12 .54 −.32 .12 −.72 −.02 .00 −.23 −.23 −.75 −.63 .56 .58 .29 .71 .71 .71

Note. N=50. GSP_PC=Gross state product per capita. Correlations larger than |.24| are significant at pb .10; |.28| at pb .05; |.36| at pb .01.
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the indicators of health concerns, and positively associated
with all the indicators of positive health outcomes. On
average, IQ accounted for 14.7% of the variance in the positive
health indicators and 27.2% of the variance in the negative
health outcomes. In addition, state wealth and health care
expenditures showed the expected zero-order correlations
with health outcomes (i.e., positive correlation with positive
outcomes and negative correlations with negative outcomes)
with the key exception being HIV/AIDS rates. Finally,
percentage of blacks in the population was significantly
positively correlated with the negative health indicators, and
negatively associated with two of the positive indicators
(breastfeeding rates and exercise rates). That is, without
controlling for any other sources of variance, states with
higher percentage of blacks in the population tend to have
worse health outcomes. In contrast, the percentage of Asians
in the population was positively associated with breastfeed-
ing rates and non-smoking rates, and negatively associated
with overall mortality and heart disease.

To assess the unique associations between IQ and state
health, and state wealth (i.e., GSP_PC and health care
expenditures) and state health, respectively, we computed
partial correlations. This analysis allowed us to determine the
amount of variance uniquely shared between IQ and health
indicators independent of wealth and health care expendi-
tures, and vice versa. These partial correlations, shown in
Table 2, indicated that independent of any shared variance
with GSP_PC and health care expenditures, IQ was still
negatively related to all of the health concerns (i.e., teen birth
rate, infant mortality, deaths due to HIV/AIDS, overall
mortality rate, heart disease, and both adult and child obesity
rates). In fact, the partial correlations were only minimally
reduced compared to the zero-order correlations, indicating
that IQ accounts for roughly the same amount of unique
variance in these outcomes as it did total variance. Similarly,
the partial correlations show that, independent of any shared
variance with GSP_PC and health care expenditures, IQ was
still positively related to all of the positive health behaviors.
However the correlations with mammograms and non-
smoking rates were largely reduced, uniquely accounting
for less than 4% of the variance in these outcomes.

Also shown in Table 2 are the partial correlations between
health indicators and GSP_PC and health care expenditures
controlling for state IQ. These results are less consistent.
GSP_PC was positively associated with all positive health
indicators (though not reaching statistical significance with
breastfeeding rates, immunization rates or exercise), but
health care expenditures showed both positive and negative
partial correlations. Specifically, health care expenditures
were negatively correlated with breastfeeding, exercise and
non-smoking rates (though not reaching significance for any
of these), and positively associated with immunizations,
mammograms, colonoscopies, and dental care. Similarly,
these factors showed mixed relations with the negative
health indicators. After controlling for IQ, GSP_PC was still
positively associated with deaths due to HIV/AIDS and
negatively correlated with the remaining health concerns
though not reaching significance for infant mortality, heart
disease, or child obesity. Similarly, after controlling for IQ,
health care expenditures were unrelated to infant mortality,
overall mortality rates, heart disease and obesity, positively
related to deaths due to HIV/AIDS, and negatively associated
with teen fertility rates. Interestingly, there was some
evidence of suppression effects (Tzelgov & Henik, 1991) as
the strength of association between some health outcomes
and health care expenditures actually increased after con-
trolling for IQ. The partial correlations with mammography
screening, colonoscopies, and dental care were larger than
the corresponding zero-order correlations. Likewise, the
correlations between health care expenditures and teen
fertility and infant mortality doubled in size once the variance
in average IQ was statistically removed.

The right half of Table 2 shows the partial correlations
between racial composition and the health outcomes con-
trolling for IQ, and vice versa. After controlling for differences
in racial composition, IQ remained significantly positively



Table 2
Partial correlations between IQ, wealth factors and racial composition with state level health outcomes.

Health
outcomes

IQ vs. wealth factors IQ vs. racial composition

IQ (controlling for
GSP_pc and H.E.)

GSP_pc
(controlling for IQ)

Health exp.
(controlling for IQ)

IQ
(controlling for
%Asian and %Black)

%Asian
(controlling for IQ)

%Black
(controlling for IQ)

Positive health indicators
Breastfeeding .29 .18 −.22 .18 .53 −.49
Immunization .25 .17 .24 .43 −.01 .36
Mammograms .18 .42 .41 .43 .31 .31
Colonoscopies .37 .43 .28 .57 .38 .26
Dental care .42 .44 .20 .56 .26 .20
Exercise .49 .06 −.05 .25 .19 −.58
Non-smokers .20 .34 −.07 .38 .59 −.04

Negative health indicators
Teen fertility −.77 −.25 −.40 −.79 −.51 .10
Infant mort. −.48 −.21 −.11 −.34 −.31 .58
HIV/AIDS −.49 .45 .42 .00 .05 .55
Overall mort. −.36 −.36 −.10 −.48 −.65 .50
Heart disease −.48 −.20 .08 −.48 −.51 .54
Obesity −.24 −.32 −.01 −.27 −.35 .34
Child obesity −.37 −.20 .10 −.31 −.29 .40

Table 3
Results of the multiple regression analysis for health outcomes.

Health
outcomes

Standardized betas (β) R2

%
Non-public

GSPpc Health
exp.

IQ %
Asian

%
Black

Positive health indicators
Breastfeeding .36 .14 −.20 .27 .35 −.63 .32
Immunization −.04 .00 .17 .46 .34 .37 .12
Mammograms .20 .18 .28 .47 .20 .17 .03
Colonoscopies .10 .28 .09 .56 .09 .18 .02
Dental care −.09 .38 .02 .43 .04 .17 .01
Exercise .01 .14 .02 .15 .01 −.62 .19
Non-smokers .39 .18 −.18 .50 .45 −.17 .16

Negative health indicators
Teen fertility .18 −.06 −.18 −.75 −.26 −.07 .75
Infant mort. −.18 −.15 −.10 −.28 −.06 −.67 .61
HIV/AIDS .41 .11 .25 .07 .14 .37 .63
Overall mort. −.44 −.10 .00 −.54 −.50 .59 .73
Heart disease −.30 −.07 .12 −.53 −.36 .54 .67
Obesity −.46 −.17 .07 −.40 −.26 .53 .45
Child obesity −.13 −.22 .15 −.28 −.14 .44 .43

Note. N=50. “% non-public” reflects the percent of white students in non-
public education, which is used as a correction for the IQ estimate due to
non-random sampling of the population in public schools.
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associated with all positive health indicators, except for
breastfeeding rates, and significantly negatively associated
with all negative health indicators, except for HIV/AIDS.
Controlling for differences in average IQ, the percentage of
Asians showed significant positive relations all positive
health indicators except for immunization and exercise, and
significant negative correlations with all negative health
indicators except for HIV/AIDS. These results show that the
many of the associations between health and percentage of
Asians actually increased once the variance in IQ was
removed. In contrast, and consistent with Gottfredson's
(2004) hypothesis, all of the associations between negative
health outcomes and the percentage of blacks in the
population were diminished once IQ was controlled. Though
most of the partial correlations were still significant, all of
themwere reduced in magnitude compared to the zero-order
correlations. Likewise, the relations with the positive health
outcomes improved once IQ was controlled. Specifically, the
negative associations all decreased in sized, and several of the
nil associations became significant positive associations. For
example, there were nil zero-order correlations between
percentage of blacks and immunization, mammograms and
colonoscopies. But all three of these partial correlations are
positive and significant. This again suggests the possibility of
suppression effects.

Finally, multiple regression analyses were conducted to
fully partition the variance (i.e., to examine the degree to
which IQ and racial composition were uniquely associated
with health outcomes after controlling for each other as well
as wealth and health-care expenditures), and to examine the
degree to which IQ, wealth factors, and racial composition
jointly account for health outcomes. In addition, given
concerns that McDaniel's IQ estimates may be contaminated
due to the non-random distribution of white students in
public versus private education, we included the percentage
of white students in non-public education as a control
variable to “correct” the IQ estimates (see McDaniel, 2006
for discussion on this correction). By doing so, the regression
beta weights provide the best estimate of the degree to which
the health outcomes are uniquely associated with IQ and
racial composition respectively. Results are shown in Table 3.

With respect to thepositive health outcomes, the regression
models accounted for a large percentage of the variance in all of
the health indicators investigated. Specifically, the total R2 for
each outcome was as follows: breastfeeding=.56, immuniza-
tions=.25, mammograms=.37, colonoscopy=.41, dental
care=.42, exercise=.55 and non-smoking=.38. In terms of
the specific effects of the variables, IQ continued to have the
strongest unique effect on immunizations, mammograms,
colonoscopies, dental care and non-smoking rates, uniquely
accounting for 21%, 22%, 31%, 19%, and 25% of the variance
respectively. The percentage of the population that is black had
the strongest unique effect on only breastfeeding and exercise
rates, accounting for 40% and 38% of the unique variance
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respectively. Again, the partial regression weights confirmed
that the zero-order correlations between racial composition
and health outcomes can be misleading. Controlling for IQ and
wealth factors, the percentage of blacks in the population was
actually positively associated with immunization rates, mam-
mogram rates, colonoscopy rates and dental care rates.

With respect to the negative health outcomes, the
regression results again indicated that these factors
accounted for a large percentage of the variance in all of the
health indicators investigated. Specifically, the total R2 for
each outcome was as follows: teen fertility rates=.75, infant
mortality=.61, HIV/AIDS deaths per capita=.63, overall
mortality rates=.73, heart disease=.67, obesity rates=.45
and childhood obesity=.43. In terms of the specific effects of
the variables, state IQ continued to have strong unique effects,
uniquely accounting for 56.3% of the variance in teen fertility
rates, 29.2% in overall mortality rates, 28.1% in heart disease
rates, 16% in obesity rates and 7.8% in both infant mortality
rates and child obesity rates. Although the apparent associ-
ation between racial composition (in terms of % black) and
teen fertility disappeared after controlling for other factors,
racial composition continued to have the strongest unique
effect on several negative outcomes. Percent of the popula-
tion that is black uniquely accounted for 44.9% of the variance
in infant mortality (with the advantage going towards Blacks
in contrast to zero-order relations), 34.8% in overall mortality,
29.2% in heart disease, 28.1% in obesity rates and 19.4% in
childhood obesity rates. Again, the partial regression weights
confirmed that the zero-order correlations between racial
composition and health outcomes can be misleading. These
results partially confirm Gottfredson's hypothesis that racial
health disparities are partly due to cognitive factors. How-
ever, the regression analyses indicated that significant health
disparities remain even after controlling for IQ and wealth.

4. Discussion

Given the likely emotive nature of these findings, it is
important to understand what they suggest and why it is
important to study these topics. First, we believe that the most
appropriate way to view these aggregate data is from an
epidemiological perspective. As Lubinski and Humphreys
(1997) pointed out, epidemiological research is not only
concerned with identifying the proximal causes of pathology,
but rather “with identifying populations in which those causes
are most often likely to be found. Incidence and prevalence
rates ofmaladieswithin various high-risk groups often uncover
risk factors conducive to their contraction and spread. It is not
always that high-risk groups possess elevated host suscept-
ibilities, but rather it is the behaviors of the high-risk group that
places them in harm's way” (p. 160). The current results can
and should be interpreted in a similar fashion.

Consistent with evidence from individual level studies and
studies from other countries, we found that state average IQ is
positively associated with positive health outcomes, and
negatively associated with health concerns. Further, the
partial correlation and regression analyses generally show
that IQ has consistent, significant, and practically meaningful
unique effects on both positive and negative state health
indicators independent of wealth, health care expenditures
and racial composition. This confirms Gottfredson's (2004,
2005) hypothesis that some of the risk factors associated with
health problems are embedded in cognitive factors, and not
simply due to socio-economic or racial factors. While some
may find this difficult to accept at first glance, we note that
such sentiments are implicitly acknowledged by many health
care professionals. Take for example a recent statement by
the US Surgeon General; “Every hour of every day, almost 500
newmothers across the United States face the same decision:
how to feed their newborns. A fundamental aspect of the
protection and promotion of health is to ensure individuals
are able to make informed decisions in supportive environ-
ments.We have an ethical responsibility to ensure that mothers
are fully aware of the health consequences of their infant feeding
decisions” (emphasis added; Galson, 2009). This statement
clearly acknowledges that intellectual factors, the ability to
make informed and rational decisions based on knowledge of
consequences, is of paramount importance and needs to be
addressed. Our results are consistent with the view that
developed intellectual aptitudes have an important impact on
health outcomes.

We also found that the influence of state wealth and health
care expenditures generally decreased after controlling for IQ.
This might suggest that IQ is associated with more effective
government and social institutions as suggested by previous
research (e.g., McDaniel, 2006; Rindermann, 2008a,b; Whetzel
& McDaniel, 2006). Thus, it is possible that health agencies
within lower IQ states are not as effectively administered as
their counterparts in higher IQ states. McDaniel suggests that
this may occur because more intelligent states tend to elect
leaders who can effectively manage and direct large organiza-
tions. However, another possibility is that higher IQ states have
fewer problems with respect to health to begin with, and tend
to have greater gross state product. Therefore it is likely easier
to manage a state when there are fewer problems and greater
productivity than in a state facingmany problems with limited
productivity. Additional research is needed to better under-
stand the interplay between economics and intelligence and to
discern the direction of causality.

With respect to health disparities, the current results show
that state IQ does account for some of the racial disparities (as
reflected by the relation between racial composition and health
outcomes). Across the board, the relation between percent
black and all outcomes improved when the variance due to IQ
was partialled out compared to the initial zero-order correla-
tions (i.e., negative relationswith positive outcomes decreased,
positive relations with positive outcomes increased, and
positive relations with negative outcomes decreased). Take
for example, teen fertility rates. The zero-order correlations
suggest that teen fertility rates are positively associated with
the percentage of the population that is black. However, once
differences in state IQ are taken into account, the percent of the
population that is black accounts for less than1% of the variance
in teen fertility rates. Likewise, our results suggest that once
state IQ differences are taken into account, there is no apparent
disadvantage to states with higher percentage of blacks in
terms of rates of health care screening such as mammograms
and colonoscopies. In fact, in several cases, a higher percentage
of blacks equates to a higher rate of these procedures, after
accounting for IQ differences. Thus, arguments that racism
alone accounts for lower health care rates may need to be
revised in light of findings such as these.
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Importantly, our results also indicate that both IQ and
socio-cultural or other non-cognitive factors associated with
racial composition are important factors. Specifically, both IQ
and racial composition were meaningfully and uniquely
associated with many of the outcomes studied here. This
indicates that there are still other “elusive” factors beyond g
and economic wealth that account for some of the racial and
ethnic health disparities at the state level. For example, our
analyses confirm that there is unique variance in outcomes
such as obesity and heart disease accounted for by racial
composition. It is possible this reflects ethnic differences in
food preferences or local cuisine customs that lend them-
selves to better or worse health (e.g., African American “soul”
foods, common in the southeastern United States, are
typically high calorie, high fat foods). In fact, large scale
studies have documented that African Americans are approx-
imately half as likely tomeet fruit and vegetable consumption
guidelines, compared to non-Hispanic Whites (Casagrande,
Wang, Anderson, & Gary, 2007; Serdula et al., 2004). Further,
James (2004) found that social or ethnic-identity factors play
an important role in the consumption of high-fat, high-calorie
food. In this study, focus groups of African American women
reported a fear that eating a healthier diet would mean
abandoning their cultural identity. Additionally, although it is
acknowledged that individuals living in less wealthy areas
may have limited access to or ability to purchase healthier
foods (Bodor, Rose, Farley, Swalm, & Scott, 2007; Jetter &
Cassady, 2008), racial composition maintained its effect on
obesity after controlling for state wealth. This also suggests
that the effects we observed were not simply an issue of
economic disparity, but rather something more tightly tied to
racial composition.

The second question concerns why it is important to study
group level associations at all, and in particular associations
with racial factors. No doubt, somemay question whether the
study of group differences in average IQ is of any benefit. We
believe the study of group level associations between IQ and
health is important for three reasons. First, numerous
researchers have argued that understanding the underlying
causes of socioeconomic or group disparities in health is of
critical importance (e.g., Batty, Der, Macintyre, & Deary, 2006;
Gottfredson, 2004, 2005). Indeed, at the national level, Batty
et al. (2006) point out that the reduction in socioeconomic
inequalities in health is a critical goal of many national and
international organizations (e.g. World Health Organization;
Wilkinson & Marmot, 2003). If state health disparities were
solely a function of socioeconomic factors, then controlling
for these factors should remove the relationship with IQ.
However, as has been shown here, IQ differences continue to
explain state differences in health even after controlling for
these socioeconomic factors. Certainly we are not suggesting
that socioeconomic interventions are not warranted. Rather,
these results, combined with other within-nation studies
(e.g., Batty et al., 2006), suggest that programs focused solely
on economic factors are likely to fall short of their goals.

Second, we believe results such as these confirm the
suggestion that intelligence needs to be incorporated into
health and epidemiological research (e.g., Gottfredson, 2004;
Gottfredson & Deary, 2004; Lubinski & Humphreys, 1997).
The fact that state IQ and state health outcomes are related
independent of wealth and racial composition suggests that
interventions which ignore cognitive factors are, to some
extent, “flying blind.” To be maximally effective, social
interventions must be based on credible and accurate
information regarding the putative factors that cause and
maintain health disparities. Leaving IQ unaccounted for in
health research may obfuscate real relations, leading
researchers and policy makers to search for explanations for
health disparities where none actually exist, or implementing
policies aimed at the wrong causes. We acknowledge that
some will find this suggestion intolerable, and may even
condemn the idea of accounting for racial disparities with
anything other than socio-cultural factors. However, if IQ or
other related cognitive factors truly are an important
influence on health outcomes, failure to consider those
factors in designing interventions is tantamount to refusing
to provide effective treatments to enhance social wellbeing
and decrease health disparities. We hope that many would
find that to be objectionable.

Finally, we acknowledge that our dataset and correlational
analyses are limited in the extent to which they can support
various inferences. Certainlymore carefully controlled research
and multivariate analyses are needed to fully understand the
relationship between state IQ and health outcomes, including
more focus on themediating andmoderatingmechanisms.We
also encourage future researchers to consider how intelligence
and socio-cultural factors function in tandem. For example,
recent research shows that high IQ acts as a buffer against the
negative effects of religious beliefs on national health outcomes
(Reeve, 2009). Finally, we encourage researchers to continue to
better define and improve the assessment of aggregate level
constructs. As noted by a reviewer, a key limitation of aggregate
data in general is the difficulty in interpretation. For example, it
is not yet entirely clear what “average state IQ” reflects. Does it
reflect a state level construct?Or is it a formative variable? Such
questions will likely need to be answered before serious policy
implications can be advanced.

Acknowledgment

We thank Amy Peterman for her helpful suggestions on
this paper.

References

Anstey, K.J., Low, L-F., Christensen, H., & Sachdev, P. (2009). Level of cognitive
performance as a correlate and predictor of health behaviors that protect
against cognitive decline in late life: The path through life study. Intel-
ligence, 37, 600–606.

Batty, G. D., Deary, I. J., & Gottfredson, L. S. (2007). Premorbid (early life) IQ
and later mortality risk: Systematic review. Annals of Epidemiology, 17,
278−288.

Batty, G. D., Deary, I. J., Schoon, I., & Gale, C. R. (2007). Childhood mental
ability in relation to food intake and physical activity in adulthood: The
1970 British Cohort Study. Pediatrics, 119, e38−e45.

Batty, G. D., Der, G., Macintyre, S., & Deary, I. J. (2006). Does IQ explain socio-
economic inequalities in health? Evidence from a population-based cohort
study in the west of Scotland. British Medical Journal, 332, 580−584.

Bodor, J. N., Rose, D., Farley, T. A., Swalm, C., & Scott, S. K. (2007). Neighbourhood
fruit and vegetable availability and consumption: The role of small food
stores in an urban environment. Public Health Nutrition, 11, 413−420.

Casagrande, S., Wang, Y., Anderson, C., & Gary, T. (2007). Have Americans
increased their fruit and vegetable intake? The trends between 1988 and
2002. American Journal of Preventive Medicine, 32, 257−263.

Chandola, T., Deary, I. J., Blane, D., & Batty, G. D. (2006). Childhood
intelligence in relation to obesity and weight gain in adult life: findings



289C.L. Reeve, D. Basalik / Intelligence 38 (2010) 282–289
from the National Child Development (1958) Study. International Journal
of Obesity, 30, 1422−1432.

Deary, I. J. (2008).Why do intelligent people live longer?Nature, 456, 175−176.
Deary, I. J., Batty, G. D., & Gale, C. R. (2008). Childhood intelligence predicts

voter turnout, voting preferences, and political involvement in adult-
hood: The 1970 British Cohort Study. Intelligence, 36, 548−555.

Deary, I. J., Whalley, L. J., & Starr, J. M. (2003). IQ at age 11 and longevity:
Results from a follow up of the Scottish Mental Survey 1932. In C. Finch,
J.-M. Robine, & Y. Christen (Eds.), Brain and longevity: Perspectives in
longevity (pp. 153–164). Berlin: Springer.

Galson, S. J. (2009). The 25th anniversary of the surgeon general's workshop
on breastfeeding and human lactation: The status of breastfeeding today.
Public Health Reports, 124, 356−358.

Gottfredson, L., & Deary, I. J. (2004). Intelligence predicts health and
longevity: But why? Current Directions in Psychological Science, 13, 1−4.

Gottfredson, L. S. (2004). Intelligence: Is it the epidemiologists' elusive
“fundamental cause” of social class inequalities in health? Journal of
Personality and Social Psychology, 86, 174−199.

Gottfredson, L. S. (2005). Suppressing intelligence research: Hurting those
we intend to help. In R. Wright, & N. Cummings (Eds.), Destructive trends
in mental health: The well-intentioned path to harm (pp. 155−186). New
York, NY: Routledge.

Horta, B. L., Bahl, R., Martines, J. C., & Victora, C. G. (2007). Evidence on the long
term benefits of breastfeeding: Systematic reviews and meta-analyses.
Geneva, Switzerland: World Health Organization.

Hunt, E. (1995). Will we be smart enough? New York, NY: Russell Sage
Foundation.

Hunt, E., &Wittmann,W. (2008). National intelligence and national prosperity.
Intelligence, 36, 1−9.

James, D. C. S. (2004). Factors influencing food choices, dietary intake, and
nutrition-related attitudes among African Americans: Application of a
culturally sensitive model. Ethnicity & Health, 9, 349−367.

Jetter, K. M., & Cassady, D. L. (2008). The availability and cost of healthier food
alternatives. American Journal of Preventive Medicine, 30, 38−44.

Lubinski, D., & Humphreys, L. G. (1997). Incorporating general intelligence
into epidemiology and the social sciences. Intelligence, 24, 159−201.

Lynn, R. (2008). The Global Bell curve: Race, IQ, and inequality worldwide.
Augusta, GA: Washington Summit Publishers.

Lynn, R., & Vanhanen, T. (2002). IQ and the wealth of nations. Westport, CT:
Praeger.

Lynn, R., & Vanhanen, T. (2006). IQ and global inequality. Athens, GA:
Washington Summit Publishers.
Lynn, R., Harvey, J., & Nyborg, H. (2009). Average intelligence predicts
atheism rates across 137 nations. Intelligence, 37, 11−15.

McDaniel, M. A. (2006). Estimating state IQ: Measurement challenges and
preliminary correlates. Intelligence, 34, 607−619.

Nyborg, H. (2009). The intelligence–religiosity nexus: A representative study
of white adolescent Americans. Intelligence, 37, 81−93.

Nyborg, H., & Jensen, A. R. (2001). Occupation and income related to
psychometric g. Intelligence, 29, 45−55.

Reeve, C. L. (2009). Expanding the g-nexus: Further evidence regarding the
relations among national IQ, religiosity and national health outcomes.
Intelligence, 37, 495−505.

Rindermann, H. (2008). Relevance of education and intelligence at the national
level for the economic welfare of people. Intelligence, 36, 127−142.

Rindermann, H. (2008). Relevance of education and intelligence for the
political development of nations: Democracy, rule of law and political
liberty. Intelligence, 36, 306−322.

Schmidt, F. L., & Hunter, J. E. (1998). The validity and utility of selection
methods in personnel psychology: Practical and theoretical implications
of 85 years of research findings. Psychological Bulletin, 124, 262−274.

Serdula, M. K., Gillespie, C., Kettel-Khan, L., Farris, R., Seymour, J., & Denny, C.
(2004). Trends in fruit and vegetable consumption among adults in the
United States: Behavioral risk factor surveillance system 1994–2000.
American Journal of Public Health, 94, 1014−1018.

Steenland, K., Henley, J., & Thun, M. (2002). All-cause and cause-specific
death rates by educational status for twomillion people in two American
Cancer Society cohorts, 1959–1996. American Journal of Epidemiology,
156, 11−21.

Taylor, M. D., Frier, B. M., Gold, A. E., & Deary, I. J. (2003). Psychosocial factors
and diabetes-related outcomes following diagnosis of Type 1 diabetes.
Diabetic Medicine, 20, 135−146.

Tzelgov, J., & Henik, A. (1991). Suppression situations in psychological
research: Definitions, implications, and applications. Psychological Bulletin,
109, 524−536.

Whetzel, D. L., &McDaniel,M. A. (2006). Predictionof nationalwealth. Intelligence,
34, 449−458.

Wilkinson, R., & Marmot, M. (2003). Social determinants of health: the solid
facts. Copenhagen: World Health Organization.

Williams,M.V., Parker, R.M., Baker,D.W., Parikh,N. S., Pitkin,K., Coates,W.C., et al.
(1995). Inadequate functional health literacy among patients at two public
hospitals. Journal of the American Medical Association, 274, 1677−1682.


	Average state IQ, state wealth and racial composition as predictors of state health statistics:.....
	Group level intelligence–health relations
	Measurements
	State average IQ
	State wealth
	Racial composition
	Health care expenditures
	Positive health indicators11Our categorization of the health statistics corresponds to the stan.....
	Negative health indicators1

	Results
	Discussion
	Acknowledgment
	References




