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a b s t r a c t
Evolutionary explanations regarding the differential preference for particular traits hold that preferences
arose due to traits' association with increased potential for reproductive ﬁtness. Assessments of physical
attractiveness have been shown to be related to perceived and measured levels of health, an important
ﬁtness-related trait. Despite the robust association between physical attractiveness and health observed in
the extant literature, a number of theoretical and methodological concerns remain. Speciﬁcally, the research
in this area possesses a lack of speciﬁcity in terms of measures of health, a reliance on artiﬁcial social
interactions in assessing physical attractiveness, and a relatively infrequent use of non-student samples and
leaves unaddressed the confounding effects of raters of attractiveness. Using these concerns as a springboard,
the current study employed data from the National Longitudinal Study for Adolescent Health (N ≈ 15,000;
aged 25 to 34 years) to assess the relationship between physical attractiveness and various speciﬁc and
overall measures of health. Logistic and OLS regression models illustrated a robust association between
physical attractiveness and various measures of health, controlling for a variety of confounding factors. In
sum, the more attractive a respondent was rated, the less likely he or she was to report being diagnosed with a
wide range of chronic diseases and neuropsychological disorders. Importantly, this ﬁnding was observed for
both sexes. These analyses provide further support for physical attractiveness as a phenotypic marker of
health. The ﬁndings are discussed in reference to evolutionary theory, and the limitations of the study and
future research suggestions are also addressed.
© 2014 Elsevier Inc. All rights reserved.

1. Introduction
One of the key theoretical foundations of an adaptationist
approach to the study of mating behaviors is that traits found to be
attractive by members of a species are indicative of evolutionarily
important phenotypes (Sugiyama, 2005). In short, the perspective
holds that sexual selection processes produced an evolved suite of
mechanisms related to mate choice in order to maximize reproductive
success and the ﬁtness of offspring (Buss & Schmitt, 1993; Grammer,
Fink, Møller, & Thornhill, 2003). Indeed, the adaptive problem of mate
selection is one of the most fundamental factors related to
reproductive success (Tovée, Edmonds, & Vuong, 2012). A signiﬁcant
component within the adaptive problem of mate selection is
maximizing the likelihood of obtaining a healthy mate (Buss &
Schmitt, 1993; Symons, 1995). Ensuring that a mating partner is
healthy aids reproductive success in a number of ways; for example, it
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can help decrease the likelihood of infection from a partner (for
oneself and one's offspring), it can reduce the risk of losing potential
shared investment in offspring due to an unhealthy partner's illness or
death, and it can increase the chance that offspring will inherit the
genetic material that provides resistance to parasitic infection and
other pathogens (de Barra, DeBruine, Jones, Mahmud, & Curtis, 2013;
Grammer et al., 2003). Given the weight ascribed to health in
maximizing reproductive success, an adaptationist approach would
predict preferential attraction towards phenotypic markers of good
health (Rhodes, Simmons, & Peters, 2005; Sugiyama, 2005). Consequently, the connection between physical attractiveness and healthrelated outcomes has received considerable assessment from a variety
of researchers using both human and non-human samples (Kalick,
Zebrowitz, Langlois, & Johnson, 1998). The current study seeks to add
to this literature by empirically examining whether physical attractiveness represents a phenotypic marker for speciﬁc health-related
outcomes in a nationally representative sample of American adults.
There is a growing body of literature indicating a connection
between various indices of physical attractiveness and health in
humans. For example, a line of research employing judgmental
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assessments of health has shown that respondents who rate targets as
more physically attractive also rate the same targets as healthier than
those judged to be less physically attractive (Cunningham, 1986;
Grammer & Thornhill, 1994; Singh, 1995). The bulk of studies
assessing the link between attractiveness and health in humans,
however, are derived from research using facial characteristics. The
focus of these studies has generally been on three facial properties:
averageness, masculinity/femininity, and symmetry (Grammer et al.,
2003; Weeden & Sabini, 2005; see also Stephen, Coetzee, & Perrett,
2011 for an assessment of facial pigment, attractiveness, and
perceived health). Overall, the results of these studies have shown
that average faces, relative to distinctive faces, are rated as appearing
healthier (Rhodes et al., 2001); male faces with more masculine
features and female faces with more feminine features are associated
with increased perceptions and indications of health (Johnston, Hagel,
Franklin, Fink, & Grammer, 2001; Rhodes, Chan, Zebrowitz, &
Simmons, 2003; Scott, Swami, Josephson, & Penton-Voak,
2008; Thornhill & Gangestad, 2006; but see Boothroyd et al., 2005;
Boothroyd, Jones, Burt, & Perrett, 2007; Shackelford & Larsen, 2003);
and those faces rated/measured as asymmetrical have been rated as
less healthy than faces approaching symmetry (Fink, Manning, Neave,
& Grammer, 2004; Gangestad & Thornhill, 2003; Jones et al., 2001;
Rhodes et al., 2001; Thornhill & Gangestad, 2006; Zaidel, Aarde, &
Baig, 2005). Research employing non-facial indices of physical
attractiveness has also shown a link to health-related outcomes. For
example, Manning, Scutt, Whitehouse, and Leinster (1997) illustrated
that asymmetry in women's breasts (a health-related correlate) was
negatively associated with marriage and number of offspring
(correlates of attractiveness). Other bodily indices of health (e.g.,
BMI) have also been shown to be related to ratings of attractiveness
(Hume & Montgomerie, 2001; Perilloux, Cloud, & Buss, 2013). Overall,
the literature indicates that those facial and bodily traits found to be
attractive are also perceived to indicate some information about the
health of the individual.
Although the current literature tends to support a link between
physical attractiveness and health, a number of methodological
concerns remain relatively unaddressed. For example, while some
studies have employed speciﬁc health-related variables as outcomes
(cf., de Barra et al., 2013; Kalick et al., 1998; Shackelford & Larsen,
1999; Thornhill & Gangestad, 2006), the vast majority of the studies
reviewed above employ a generalized operationalization for health.
Left relatively unaddressed is the question of whether physical
attractiveness is related to speciﬁc indices of health or if the
association is only evident with global measures of health. Consequently, there is a need for greater speciﬁcity in terms of how studies
measure health-related outcomes. Indeed, Grammer et al. (2003)
highlight this gap in the literature noting, “[w]e still need to know
which kinds of diseases are reﬂected by signals of beauty [and] [h]ow
well . . . different signals predict risks of disease and parasitism”
(p. 402). Additionally, with the exception of a handful of studies (e.g.,
de Barra et al., 2013; Fink et al., 2004; Kalick et al., 1998; Scott et al.,
2008), the majority of empirical analyses of the association between
physical attractiveness and health have been conducted using college
and university samples. Therefore, there is a need to assess the
relationships beyond samples derived from college and universities.
Moreover, a number of the studies in the extant literature employ
assessments of physical attractiveness using pictures, drawings, or
videos of human faces and bodies. However, there is reason to suspect
that limiting raters' assessment of physical attractiveness in this way
may generate an unrealistic evaluation as it focuses the raters'
attention to a limited number of traits (Grammer, Fink, Møller, &
Manning, 2005; Grammer et al., 2003). As a result, studies which
employ live interaction between rater and target may help illuminate
if past research is off base. Finally, past research has shown that raters'
characteristics can have a systematic impact on the assessments of
physical attractiveness (Marcus & Miller, 2003; Nedelec & Beaver,
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2011), yet the studies which have assessed the link between physical
attractiveness and health-related outcomes generally do not control
for the inﬂuence of rater characteristics. Therefore, to the extent that
rater characteristics affect the relationship between attractiveness
and health the association may be biased to an unknown degree.
With these methodological and theoretically relevant concerns in
mind, the current study adds to the current literature in at least four
ways. First, the study employs a wide range of speciﬁc health-related
outcomes as well as aggregated indexes of health to provide a robust
assessment of the association between physical attractiveness and
health. Second, the current study is unique in that it examines the
relationship between attractiveness and health using a large nationally representative sample of adults. Third, the current study
incorporates a measure of physical attractiveness that is based on
interviewer assessment after an approximately 90-minute in-person
interview. Therefore, this measure improves on past operationalizations of attractiveness based solely on pictures, drawings, or videos.
Fourth, the current study employs an analytical strategy wherein rater
characteristics are controlled thus eliminating the potential confounding effects of nonrandom differences between raters of physical
attractiveness. Overall, the current study provides a rigorous
assessment of the relationship between physical attractiveness and
health hitherto absent from the extant literature.
2. Methods
2.1. Data
The current study employs data from the National Longitudinal
Study for Adolescent Health (Add Health; Harris et al., 2009). Detailed
information about the data and the sampling procedure are described
elsewhere (Harris, Halpern, Smolen, & Haberstick, 2006; Harris et al.,
2009). Brieﬂy, the Add Health is a nationally representative
prospective study of American youth who were assessed at four
different time points. The ﬁrst wave of data was collected during the
1994–1995 school year and included approximately 90,000 students
in over 80 different high schools. A subsample of 20,745 respondents
aged 12 to 21, were administered follow-up questionnaires during a
90-minute in-home survey to collect more detailed information on a
wide range of topics including sexual behaviors, drug and alcohol use,
physical activities, and antisocial conduct. During the in-home
interviews at wave 1 the respondent's parent (typically the mother)
or primary care-giver also completed a questionnaire covering topics
such as academic achievement, living arrangements, employment,
and income. After about one-and-a-half years, the second wave of
questionnaires was administered to 14,738 youths who ranged in age
from 13 to 22 years old. The third wave of data was collected in 2001–
2002 when the respondents reached young adulthood (aged 18 to 28)
and included 15,197 participants. The ﬁnal wave of data collection
occurred in 2007–2008 when the 15,701 respondents were between
ages 24 and 32 years old. Of the original wave 1 respondents,
approximately 80% were eligible for inclusion at wave 4 and were
successfully re-interviewed (Harris et al., 2009). The data employed in
the current study are derived from the wave 4 interviews (two
demographic variables, race and parents' income, are from wave 1).
The analytical sample in the current study ranges in size from 14,923
to 15,700 for the full sample, 6,997 to 7,349 for males, and 6,243 to
8,352 for females.
2.2. Measures
2.2.1. Physical attractiveness
At the conclusion of the wave 4 interview session and after
interviewers were separated from the respondents, interviewers
completed a number of questions about individual respondent
characteristics. Included within these items was the following
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question, “How physically attractive is the respondent?”. The item was
coded such that 1 = very unattractive, 2 = unattractive, 3 = about
average, 4 = attractive, and 5 = very attractive. The physical attractiveness measure is commonly employed by researchers using the Add
Health and assessing the inﬂuence of personal appearance (e.g., French,
Robins, Homer, & Tapsell, 2009; Nedelec & Beaver, 2011).
2.2.2. Health items
Following literature indicating that self-reported assessments of
health are valid measures of both physical and mental health (Bond,
Dickinson, Matthews, Jagger, & Brayne, 2006; Ford, Spallek, & Dobson,
2008; Idler & Benyamini, 1997), we employ a variety of self-reported
items regarding the health of respondents derived from the wave 4
interviews. Speciﬁcally, respondents were provided a series of
questions asking whether they had ever been diagnosed by a healthcare professional with any of the following 11 health-related items:
cancer, high cholesterol, high blood pressure, diabetes, heart disease,
asthma, migraine headaches, depression, anxiety, epilepsy, and
attention deﬁcit disorder/attention deﬁcit-hyperactivity disorder
(ADD/ADHD). Additionally, respondents were asked if they have ever
had problems with stuttering or stammering and if, in the past
12 months, they had ever been bothered by ringing or buzzing in their
ears that lasted for more than ﬁve minutes (tinnitus). Each of these 13
health items was coded dichotomously such that 0 = no and 1 = yes.
2.2.3. Health indexes
In addition to the dichotomous health items, the current study
includes a number of continuous measures and one count measure of
health-related outcomes derived from the wave 4 interviews. Specifically, respondents were asked to report how their health was in
general. The general health item was reverse coded such that 1 = poor,
2 = fair, 3 = good, 4 = very good, and 5 = excellent. In order to
obtain a robust assessment of respondent health a measure of the
consequence of ill health is included. Respondents were asked to report
the number of days, in the past 30 days, they missed school or work due
to a health-related problem. The number of sick days item was
coded such that 0 = never, 1 = a few times, 2 = about once a week,
3 = almost every day, and 4 = every day. In addition to general
health-related outcomes, a speciﬁc measure of sexual health is also
included in the current study. Respondents were presented a series of
questions asking whether or not they had been diagnosed with any of
the following 14 sexually transmitted diseases/infections: chlamydia,
gonorrhea, trichomoniasis, syphilis, genital herpes, genital warts,
hepatitis B (HBV), human papilloma virus (HPV), pelvic inﬂammatory
disease (PID), cervicitis or mucopurulent cervicitis (MPC), urethritis,
vaginitis, HIV infection or AIDS, or any other sexually transmitted
disease/infection. Each of these dichotomously coded items were coded
such that 0 = no and 1 = yes. The items were then summed together
to create the sexually transmitted disease/infection (STD) index where
higher values indicate a greater number of sexually transmitted
diseases. These three health indexes were also supplemented by
three more indexes created using the individual health items outlined
in Section 2.2.2 above. An overall measure of disease (diseases index)
was created by summing together all of the individual health items. The
health items were then demarcated into two categories of healthrelated outcomes, chronic diseases and neuropsychological disorders.
Following deﬁnitions provided by the World Health Organization
(www.who.int/topics/chronic_diseases; accessed October 30, 2013)
the chronic diseases index was generated by summing together the
following six health items: cancer, high cholesterol, high blood
pressure, diabetes, heart disease, and asthma. While the etiological
pathways for some of the remaining health items are somewhat
controversial (Banaschewski et al., 2005; Büchel & Sommer, 2004;
Gianfrancesco & Esposito, 2006; Nigg, 2010; Sullivan, Neale, & Kendler,
2000; Wessman, Terwindt, Kaunisto, Palotie, & Ophoff, 2007) we
followed evidence from the medical sciences indicating that migraines,

depression, anxiety, epilepsy, ADD/ADHD, stuttering, and tinnitus are
related to or are manifestations of neuropsychological malfunctioning
(Büchel & Sommer, 2004; Hiller & Goebel, 1999; Jacoby, Snape, & Baker,
2005; Johnston-Wilson et al., 2000; Mantella et al., 2007; Nigg, 2010;
Song, Vanneste, Schlee, Van de Heyning, & Ridder, 2013; Wessman
et al., 2007). Consequently, we summed these seven items together to
form the neuropsychological disorders index. Each of these three
summative health indexes was coded such that higher values indicate a
greater number of disease or disorder diagnoses.
2.2.4. Control variables
In conducting the multivariate analyses, the following control
variables were included: age (measured in years), race (coded
such that 0 = nonwhite and 1 = white), and sex (coded such that
0 = female and 1 = male). Additionally, following the literature on
both physical attractiveness (Hamermesh & Biddle, 1994; Judge,
Hurst, & Simon, 2009) and health (Deaton, 2003; Furnée, Groot, &
Pfann, 2010), we include controls for personal income and respondents' parents' income. Importantly, both of the income measures
were z-transformed prior to analyses. While the personal income
measure was obtained from wave 4, the measure tapping the parents'
income was derived from the parent questionnaire given during the
wave 1 in-home interview session. Given that there is no measure of
respondent race at wave 4 the race variable is also obtained from
wave 1. Finally, in order to control for the effect of interviewer
characteristics and differential assessment of physical attractiveness
by interviewers we employed a hierarchical analysis, clustered by
interviewer for all of the regression models (the standard errors in the
clustered analyses were adjusted for 322 interviewers using the
unique interviewer identiﬁcation number).
2.3. Analytical plan
After ﬁrst producing descriptive statistics, including an assessment
of the average difference between males and females, we then provide
the zero-order associations between physical attractiveness, the
individual health items, the health indexes, and the control variables
(Pearson's r and tetrachoric correlations). The ﬁnal steps of the
analysis employed logistic regression models in order to predict the
likelihood of a diagnosis on each of the individual health items and
OLS regression models to assess the relationship between physical
attractiveness and the overall and grouped indices of health. Although
OLS regression techniques require a normally distributed error term,
the large sample size included in the current study justiﬁes violation
of this requirement, and the use of OLS regression techniques is
therefore appropriate (McClendon, 1994). As mentioned above, we
clustered by interviewer for each of the regression models (logistic
and OLS) in order to adjust the standard errors in recognition of the
inﬂuence of nonrandom assignment of respondents to interviewers
(Hox, 1994; Nedelec & Beaver, 2011).
3. Results
Summary statistics for all of the study variables as well as an
assessment of the average differences between males and females are
presented in Table 1. As illustrated, all of the respondents in the sample
were of adult age (Mean ± SD = 29.09 ± 1.74, N = 15,690), and the
study sample was comprised of approximately 47% males and 53%
females, with the majority of respondents indicating their race as White
(approximately 62%). In terms of physical attractiveness, a signiﬁcant
difference between males and females was found (two-sample t-test,
t15,671 = 6.06, p b .001) with females receiving higher average ratings
of physically attractiveness. Overall, there were low base-rates of
diagnoses of the individual health items, but these observations did not
differ substantially from national estimated rates for 2006–2008 for
people aged 25 to 44 as reported by the Centers for Disease Control and

459

J.L. Nedelec, K.M. Beaver / Evolution and Human Behavior 35 (2014) 456–463
Table 1
Summary statistics for all study variables for the full sample, males, and females.
Full sample
Mean (%)
Physical attractiveness
Health items
Cancer
High cholesterol
High blood pressure
Diabetes
Heart disease
Asthma
Migraines
Depression
Anxiety
Epilepsy
ADD/ADHD
Stuttering
Tinnitus
Health indexes
General health
Number of sick days
STDs
Diseases
Chronic diseases
Neuropsych. disorders
Control variables
Age
Race
Sex
Income
Parents' income
N (range)

3.45
.01 (1.34)
.08 (8.10)
.11 (10.59)
.03 (2.85)
.01 (.79)
.15 (14.80)
.14 (14.21)
.15 (15.33)
.12 (11.64)
.01 (1.39)
.05 (4.94)
.04 (4.22)
.06 (6.36)
3.66
.22
.34
.97
.38
.58
29.09
.62
.47
.00
.00

Males
SD

Range

.83

1–5

.12
.27
.31
.17
.09
.36
.35
.36
.32
.12
.22
.20
.24

0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1

.92
.57
.71
1.25
.65
.94

1–5
0–4
0–7
0–10
0–5
0–6

1.74
25–34
.49
0–1
.50
0–1
1.00
−.78 to 21.4
1.00
−.89 to 18.5
14,923–15,700

Mean (%)
3.40
.01 (.61)
.09 (8.89)
.13 (12.81)
.02 (2.20)
.01 (.72)
.13 (12.62)
.08 (8.06)
.10 (9.49)
.07 (7.02)
.01 (1.25)
.07 (6.68)
.06 (5.53)
.07 (7.09)
3.70
.19
.17
.83
.38
.45
29.19
.64
–
.15
.01

t-valuea

Females
SD

Range

.79

1–5

.08
.29
.33
.15
.09
.33
.27
.29
.26
.11
.25
.23
.26

0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1

.91
.55
.47
1.14
.65
.83

1–5
0–4
0–6
0–9
0–4
0–6

1.74
25–34
.48
0–1
–
–
1.13
−.78 to 21.43
.89
−.89 to 18.47
6,997–7,349

Mean (%)
3.49
.02 (1.98)
.07 (7.40)
.09 (8.63)
.03 (3.41)
.01 (.85)
.17 (16.72)
.20 (19.63)
.21 (20.46)
.16 (15.70)
.02 (1.52)
.03 (3.40)
.03 (3.08)
.06 (5.71)
3.62
.25
.49
1.09
.39
.70
29.01
.63
–
−.13
.02

SD

Range

.86

1–5

6.06⁎

.14
.26
.28
.18
.09
.37
.40
.40
.36
.12
.18
.17
.23

0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1
0–1

7.43⁎
−3.41⁎
−8.50⁎
4.54⁎
.91
7.23⁎
21.00⁎
19.27⁎
17.07⁎
1.43
−9.50⁎
−7.63⁎
−3.53⁎

.92
.59
.84
1.34
.65
1.01

1–5
0–4
0–7
0–10
0–5
0–6

−5.43⁎
6.94⁎
28.06⁎
12.85⁎
1.15
16.40⁎

1.74
25–34
.48
0–1
–
–
.85
−.78 to 21.43
1.05
−.89 to 18.47
6,243–8,352

−6.47⁎
−1.71
–
−17.28⁎
.57

Notes: All variables are from wave 4 (race and parents' income are from wave 1); income and parents' income are z-transformed variables; Diseases index is the sum of all the
individual health items; Chronic diseases index is the sum of cancer, high cholesterol, high blood pressure, diabetes, heart disease, and asthma; Neuropsychological disorders index is
the sum of migraines, depression, anxiety, epilepsy, ADD/ADHD, stuttering, and tinnitus; percentage of the sample diagnosed with a disease (individual health items only) in
parentheses; ‘Neuropsych.’: neuropsychological; SD: standard deviation.
a
Mean difference between females and males (X female - X male).
⁎ p b .05 (two-tailed test).

Prevention (http://www.cdc.gov/DataStatistics; accessed November 1,
2013). Males and females also differed on the majority of the health
items where statistically signiﬁcant differences in diagnoses arose for
all but two health items (heart disease and epilepsy; two-sample t-test,
t15,697 = .91, p = .36; t15,697 = 1.43, p = .15, respectively). In terms
of the overall measures of health as indicated by the health indexes,
males and females differed signiﬁcantly on all but one of the indexes
(chronic disease index; two-sample t-test, t15,697 = 1.15, p = .25). In
general, females reported a lower average level of general health (twosample t-test, t15,699 = −5.43, p b .001), a greater average number of
days of school or work missed due to illness (two-sample t-test,
t15,618 = 6.94, p b .001), a poorer sexual health history, on average, as
measured by the STD index (two-sample t-test, t15,368 = 28.06,
p b .001), a greater average number of disease diagnoses overall
(two-sample t-test, t15,692 = 12.85, p b .001), and a greater average
number of neuropsychological disorder diagnoses (two-sample t-test,
t15,694 = 16.40, p b .001). Given these observed differences between
males and females, the bivariate and multivariate analyses were
bifurcated by sex.
The zero-order associations between the control variables,
physical attractiveness, and the health-related measures are provided
in Table 2. In general, there is a negative relationship between
physical attractiveness and the individual health items for both males
and females. In terms of the health indexes the pattern for males and
females is almost identical: physical attractiveness is signiﬁcantly
associated with each of the health indexes at the bivariate level.
Table 2 also illustrates that a number of the individual health items
and the health indexes are statistically associated with the various
control variables. Consequently, these potentially confounding factors
may have an inﬂuence on the observed association between physical

attractiveness and the health-related outcomes and were thus
included in the multivariate regression analyses.
As indicated above, the third analytical step incorporated logistic
regression methods to assess the probability of a diagnosis on the
individual health items based on variant levels of physical attractiveness
(controlling for the effects of age, race, sex, income, parents' income, and
clustering by interviewer). As illustrated in Table 3, variance in physical
attractiveness predicted the likelihood of diagnosis for eight of the 13
health items for the full sample, six of the 13 health items for males, and
seven of the 13 health items for females (see Table 3). More speciﬁcally,
for each level of increase in ratings of physical attractiveness for males
there was a 13% reduction in the likelihood of a diagnosis for high
cholesterol, a 20% reduction in the likelihood of a diagnosis for high blood
pressure, a 15% reduction in the probability of being diagnosed for
depression, a 23% reduction in the likelihood of an ADD/ADHD diagnosis,
and a 21% reduction in the likelihood of suffering from problems
associated with stuttering. Similar ﬁndings were discovered for females,
although the pattern differed somewhat. Speciﬁcally, those females who
were rated as more attractive were also 21% less likely to be diagnosed
with high blood pressure, 22% less likely to be diagnosed with diabetes,
12% less likely to receive a diagnosis of asthma, 17% less likely to suffer
from clinical depression, 18% less likely to receive an ADD/ADHD
diagnosis, 18% less likely to suffer problems associated with stuttering,
and 13% less likely to be experiencing the symptoms of tinnitus. In order
to more clearly illustrate these patterns of results, the predicted
probabilities of a diagnosis of the individual health items as a function
of physical attractiveness are displayed in Fig. 1 (full sample), Fig. 2
(males), and Fig. 3 (females). Importantly, the predicted probabilities
were estimated with the control variables (age, race, sex, income, and
parents' income) set to their means. Despite the relatively low effect sizes
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Table 2
Bivariate associations between physical attractiveness, health-related outcomes, and the control variables.
Health-related outcomes

Health items
Cancer
High cholesterol
High blood pressure
Diabetes
Heart disease
Asthma
Migraines
Depression
Anxiety
Epilepsy
ADD/ADHD
Stuttering
Tinnitus
Health indexes
General health
Number of sick days
STDs
Diseases
Chronic diseases
Neuropsychological disorders
Physical attractiveness

Physical attractiveness

Control variables (full sample)
Racea

Sexa

Income

Parents' income

−.27⁎⁎⁎⁎
.06⁎⁎⁎⁎
.14⁎⁎⁎⁎
−.12⁎⁎⁎⁎
−.04
−.11⁎⁎⁎⁎
−.33⁎⁎⁎⁎
−.30⁎⁎⁎⁎
−.28⁎⁎⁎⁎

−.01
−.02⁎⁎
.01
.01⁎

.14⁎⁎⁎⁎
.04⁎⁎
−.08⁎⁎⁎⁎
−.05⁎
−.02
.01
.13⁎⁎⁎⁎
.24⁎⁎⁎⁎
.28⁎⁎⁎⁎
.08⁎⁎
.31⁎⁎⁎⁎
−.10⁎⁎⁎⁎
.09⁎⁎⁎⁎

−.05
.20⁎⁎⁎⁎
.17⁎⁎⁎⁎
.07⁎⁎⁎⁎

−.01⁎
.01
−.02⁎
−.03⁎⁎⁎⁎
−.02⁎⁎
−.04⁎⁎⁎⁎
−.06⁎⁎⁎⁎
−.07⁎⁎⁎⁎
−.06⁎⁎⁎⁎
−.03⁎⁎⁎⁎
−.02⁎⁎⁎
−.03⁎⁎⁎⁎
−.02⁎⁎⁎

−.01
.01
−.01
−.03⁎⁎⁎
−.01
.02⁎⁎
−.01
.02
.01
−.02⁎
.03⁎⁎⁎⁎
−.02⁎⁎
−.03⁎⁎⁎

−.02
−.01
−.03⁎⁎⁎⁎
−.01
.02⁎⁎
−.02⁎⁎⁎
.01

.07⁎⁎⁎⁎
−.01
−.15⁎⁎⁎⁎
.10⁎⁎⁎⁎
−.01
.14⁎⁎⁎⁎
−.02

.04⁎⁎⁎⁎
−.06⁎⁎⁎⁎
−.22⁎⁎⁎⁎
−.10⁎⁎⁎⁎
−.01
−.13⁎⁎⁎⁎
.02

.09⁎⁎⁎⁎
−.03⁎⁎⁎⁎
−.03⁎⁎⁎⁎
−.09⁎⁎⁎⁎
−.04⁎⁎⁎⁎
−.09⁎⁎⁎⁎
.06⁎⁎⁎

.09⁎⁎⁎⁎
−.01
−.02⁎⁎
.01
.01
.01
.08⁎⁎⁎⁎

Full sample

Males

Females

Age

−.01
−.02⁎⁎
−.06⁎⁎⁎⁎
−.04⁎⁎⁎⁎
−.01
−.02⁎
−.01
−.05⁎⁎⁎⁎

.01
−.03⁎⁎
−.06⁎⁎⁎⁎
−.03⁎⁎
−.01
.01
−.03⁎⁎
−.05⁎⁎⁎⁎

−.01
−.01
−.06⁎⁎⁎⁎
−.05⁎⁎⁎⁎
−.01
−.03⁎⁎⁎
−.02
−.06⁎⁎⁎⁎

−.01
−.01
−.04⁎⁎⁎⁎
−.05⁎⁎⁎⁎
−.02⁎⁎⁎

−.01
−.01
−.05⁎⁎⁎⁎
−.05⁎⁎⁎⁎
−.01

−.01
−.02
−.02⁎⁎
−.04⁎⁎⁎⁎
−.03⁎⁎⁎

−.01
.06⁎⁎⁎⁎
.03⁎⁎⁎
.03⁎⁎⁎
.02⁎⁎
−.05⁎⁎⁎⁎
−.01
−.03⁎⁎⁎⁎
−.03⁎⁎⁎⁎

.13⁎⁎⁎⁎
−.03⁎⁎⁎⁎
.04⁎⁎⁎⁎
−.07⁎⁎⁎⁎
−.06⁎⁎⁎⁎
−.05⁎⁎⁎⁎
–

.13⁎⁎⁎⁎
−.04⁎⁎⁎
.04⁎⁎⁎⁎
−.07⁎⁎⁎⁎
−.05⁎⁎⁎⁎
−.06⁎⁎⁎⁎
–

.14⁎⁎⁎⁎
−.04⁎⁎⁎
.02⁎⁎
−.08⁎⁎⁎⁎
−.07⁎⁎⁎⁎
−.06⁎⁎⁎⁎
–

Notes: All variables are from wave 4 (race and parents' income are from wave 1); income and parents' income are z-transformed variables; race: 0 = non-White, 1 = White; sex:
0 = female, 1 = male.
a
Tetrachoric correlation employed between these control variables and the dichotomous health items.
⁎ p b .10.
⁎⁎ p b .05.
⁎⁎⁎ p b .01.
⁎⁎⁎⁎ p b .001 (two-tailed test).

displayed in Table 3, the statistically signiﬁcant associations illustrated in
Figs. 1, 2, and 3 all point to a consistent pattern: the more physically
attractive a respondent was rated, the less likely she or he was to report
ever receiving a diagnosis of an individual disease or disorder.
As illustrated in Table 4, the pattern of results seen in the logistic
regression models remained for the OLS regression analyses of the
health indexes. For both males and females, those respondents who
were rated as more physically attractive also reported a more positive
perception of their general health, a fewer number of days of school or
work missed due to illness, a reduced number of disease diagnoses
overall, a reduced number of chronic disease diagnoses, and a reduced

number of neuropsychological disorder diagnoses (see Table 4) net of
the effect of age, race, sex, personal income, and their parents' income.
Interestingly, however, those males and females who were rated as
more physically attractive also reported poorer sexual health histories
as measured by the STD index (see Table 4).
4. Discussion
As a phenotypic marker of ﬁtness quality, physical attractiveness
has been shown to be related to perceptions and measures of health in
prior research. However, as outlined above numerous shortcomings

Table 3
Logistic regression models assessing the probability of a diagnosis for the individual health items by physical attractiveness for the full sample, males, and females.
Health items

Chronic diseases
Cancer
High cholesterol
High blood pressure
Diabetes
Heart disease
Asthma
Neuropsychological disorders
Migraines
Depression
Anxiety
Epilepsy
ADD/ADHD
Stuttering
Tinnitus

Full sample

Males

Females

b

OR

SE

b

OR

SE

b

OR

SE

−.05
−.08⁎⁎
−.23⁎⁎⁎⁎
−.23⁎⁎⁎

.95
.92
.80
.80
1.03
.94

.10
.04
.04
.07
.12
.04

.16
−.14⁎⁎
−.22⁎⁎⁎⁎
−.20
−.02
.05

1.18
.87
.80
.82
.98
1.05

.19
.06
.05
.11
.18
.06

−.09
−.04
−.23⁎⁎⁎⁎
−.24⁎⁎⁎
.09
−.12⁎⁎⁎

.91
.97
.79
.78
1.09
.88

.11
.06
.05
.09
.16
.04

.94
.84
.96
.92
.79
.81
.93

.03
.03
.03
.09
.05
.05
.05

−.11⁎
−.16⁎⁎⁎
−.02
−.15
−.26⁎⁎⁎⁎
−.23⁎⁎⁎

.89
.85
.98
.86
.77
.79
1.00

.07
.06
.07
.15
.06
.08
.07

−.05
−.19⁎⁎⁎⁎
−.04
−.05
−.20⁎⁎
−.20⁎⁎
−.14⁎⁎

.96
.83
.96
.96
.82
.82
.87

.04
.03
.04
.13
.08
.09
.07

.03
−.06⁎
−.06⁎
−.18⁎⁎⁎⁎
−.04
−.09
−.24⁎⁎⁎⁎
−.22⁎⁎⁎⁎
−.08

.01

Notes: All models control for age, sex (full sample models only), race, income, parents' income and are clustered by interviewer (i.e., robust standard errors are employed); OR: odds
ratio; SE: standard error.
⁎ p b .10.
⁎⁎ p b .05.
⁎⁎⁎ p b .01.
⁎⁎⁎⁎ p b .001 (two-tailed test).
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0.24

0.32
0.28

0.20

0.24
0.16

High cholesterol
High blood pressure

0.12
0.08
0.04

Diabetes

0.16

Asthma

0.12

Migraines

Stuttering

High blood pressure
Diabetes
Asthma
Depression

0.08

ADD/ADHD

0.04

Stuttering

0.00

Tinnitus

Depression
ADD/ADHD

0.00

0.20

Fig. 1. Predicted probabilities of a disease diagnosis as a function of physical
attractiveness for the full sample. Notes: Predicted probabilities were estimated with
age, sex, race, income, and parents' income set to their means. Only those healthrelated diagnoses which were signiﬁcantly related to physical attractiveness (p b .10)
in the multivariate logistic analyses are illustrated (see Table 3).

Fig. 3. Predicted probabilities of a disease diagnosis as a function of physical
attractiveness for females. Notes: Predicted probabilities were estimated with age,
race, income, and parents' income set to their means. Only those health-related
diagnoses which were signiﬁcantly related to physical attractiveness (p b .10) in the
multivariate logistic analyses models are illustrated (see Table 3).

are evident in the extant literature. The current study sought to
address these shortcomings by assessing the link between physical
attractiveness and numerous speciﬁc and generalized measures of
health from a nationally representative sample wherein attractiveness ratings were derived from in-person interviews. Furthermore,
the statistical models employed in the current study controlled for the
systematic inﬂuence of interviewer characteristics highlighted in past
research on ratings of physical attractiveness (Marcus & Miller, 2003;
Nedelec & Beaver, 2011). After addressing these concerns, the current
analysis illustrated a statistically signiﬁcant association between
physical attractiveness and various indices of health thereby providing support for an adaptationist approach to attraction.
In addition to the general ﬁnding supporting a link between
physical attractiveness and health a number of interesting speciﬁc
results relevant to an adaptationist approach arose. For instance,
authors have noted that extreme masculine and feminine facial and
bodily characteristics (e.g., broad chins and shoulders in males, small
chins and larger pelvic regions in females; also known as secondary
sex characteristics) are driven by high hormone levels — testosterone
in males and estrogen in females (Grammer et al., 2003; Jasieńska,
2013). Researchers have also linked these traits to semen quality in
males (Soler et al., 2003) and fecundity in females (Jasieńska,
Ziomkiewicz, Ellison, Lipson, & Thune, 2004), factors key to
reproductive success. Further, given that hormones like testosterone
and estrogen have been shown to reduce components of immunocompetence (Muehlenbein & Bribiescas, 2005; Thornhill & Gangestad,

1993), physical attractiveness may be an honest marker of one's
ability to be resistant to parasitic infection and other deleterious
processes related to health (Grammer et al., 2003; Thornhill &
Gangestad, 1993, 2008). Additionally, these hormones have also been
shown to provide protection from certain immunopathological effects
(e.g., testosterone and malarial infection; see Muehlenbein &
Bribiescas, 2005). Therefore, concerns regarding the selection of a
healthy mate should be illustrated by the preferential ratings of
attractiveness of both males and females. This claim was supported by
the results of the current study. For instance, for the six speciﬁc
chronic illnesses physical attractiveness was signiﬁcantly associated
(i.e., p b .10) with four illnesses in the full sample (high cholesterol,
high blood pressure, diabetes, and asthma), two illnesses in the male
subsample (high cholesterol and high blood pressure), and three
illnesses in the female subsample (high blood pressure, diabetes, and
asthma). Likewise, the association between physical attractiveness
and the seven neuropsychological disorders was statistically significant for four disorders in the full sample (migraines, depression,
ADD/ADHD, and stuttering), the exact same four disorders in the male
subsample, and four disorders in the female subsample (depression,
ADD/ADHD, stuttering, and tinnitus). This pattern of similarity was
replicated in the OLS regression models where the associations
between physical attractiveness ratings and the various health
indexes were almost identical, in terms of statistical signiﬁcance
and effect size, between males and females. Consequently, the pattern
of association between both speciﬁc and more general indices of
health and physical attractiveness appears similar for males and
females. These ﬁndings highlight the concern that both sexes place on
health when selecting potential mating partners, as indicated by
ratings of physical attractiveness.
Beyond the overall association between physical attractiveness
and health observed in the current study another interesting ﬁnding
arose regarding levels of attractiveness and the STD index. For both
males and females, the more attractive a respondent was rated the
greater the number of sexually transmitted illnesses he or she
reported (see Table 3). This was the only instance wherein higher
levels of physical attractiveness were associated with poorer levels of
health. Given the link between sexual transmitted illnesses and
number of sexual partners (Kelley, Borawski, Flocke, & Keen, 2003),
we conducted post-hoc analyses to assess if the observed association
between attractiveness and the STD index was a function of the
number of sex partners. Using a measure of number of lifetime sexual
partners from wave 4 (number of vaginal sex partners) we found that
even after accounting for the number of sexual partners the
association between physical attractiveness and the STD index
remained (full sample: β = .04, SE = .01, p b .001; males: β = .04,

0.24
0.20
0.16
High cholesterol

0.12
0.08
0.04

High blood pressure
Migraines
Depression
ADD/ADHD
Stuttering

0.00

Fig. 2. Predicted probabilities of a disease diagnosis as a function of physical
attractiveness for males. Notes: Predicted probabilities were estimated with age,
race, income, and parents' income set to their means. Only those health-related
diagnoses which were signiﬁcantly related to physical attractiveness (p b .10) in the
multivariate logistic analyses are illustrated (see Table 3).
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Table 4
Multivariate associations between physical attractiveness and health indexes (OLS regression models).
Health indexes

General health
Number of sick days†
STDs
Diseases
Chronic diseases
Neuropsychological disorders

Full sample

Males

Females

b

β

SE

b

β

SE

b

β

SE

.14⁎⁎⁎
−.10⁎⁎⁎
.03⁎⁎⁎
−.11⁎⁎⁎
−.04⁎⁎⁎
−.07⁎⁎⁎

.13
.91
.04
−.07
−.06
−.06

.01
.03
.01
.02
.01
.01

.14⁎⁎⁎
−.10⁎
.03⁎⁎⁎
−.10⁎⁎⁎
−.04⁎⁎
−.06⁎⁎⁎

.12
.90
.04
−.07
−.04
−.06

.02
.05
.01
.02
.01
.01

.15⁎⁎⁎
−.10⁎⁎
.03⁎⁎
−.12⁎⁎⁎
−.05⁎⁎⁎
−.07⁎⁎⁎

.14
.91
.03
−.08
−.07
−.06

.02
.03
.01
.02
.01
.02

Notes: All models control for age, sex (full sample models only), race, income, parents' income and are clustered by interviewer (i.e., robust standard errors are employed); Diseases
index is the sum of all the individual health items; Chronic diseases index is the sum of cancer, high cholesterol, high blood pressure, diabetes, heart disease, and asthma;
Neuropsychological disorders index is the sum of migraines, depression, anxiety, epilepsy, ADD/ADHD, stuttering, and tinnitus; SE: standard error.
†
Poisson regression model; IRR (incident rate ratio) reported in place of beta.
⁎ p b .05.
⁎⁎ p b .01.
⁎⁎⁎ p b .001 (two-tailed test).

SE = .01, p = .005; females: β = .04, SE = .01, p = .002). Future
research in this area would beneﬁt from unpacking the association
between physical attractiveness and sexually transmitted illnesses.
While the results provide support for the assertion that physical
attractiveness is a phenotypic marker of health the ﬁndings of the
current study should be tempered by the following limitations. First,
while the sample of respondents included in the Add Health study
was selected to be nationally representative the interviewer sample
was not. Therefore, it is conceivable that there is something unique to
the interviewers in the Add Health study which could inﬂuence the
results. However, given that the results are congruent with theoretical
expectations and past research it is unlikely that characteristics
unique to the Add Health researchers are biasing the ﬁndings derived
in the current analysis. Second, given that the interview was a
professional encounter, the ratings of physical attractiveness may not
be representative of a mate-selection dynamic. Therefore, the results
may differ from an analysis wherein the association between physical
attractiveness and health is examined among a sample of raters
assessing potential mates. However, there are two potential counterpoints to this limitation; ﬁrst, the interviewers who rated the
respondents' physical attractiveness still possessed the evolved
psychological adaptations which guide their perceptual constructs
of beauty (adaptations which have been shown to be cross-cultural in
nature; Buss et al., 1990); and second, it is reasonable to assume that
individuals assessing physical attraction rather than mate potential
may be more generous in their assessments of physical attractiveness.
Therefore, to the extent that the ratings of physical attraction are
more generous the observed associations between physical attractiveness and the various indices of health may in fact be attenuated.
Additionally, while the results indicate support for an adaptationist
approach to physical attraction such as the ‘good-genes’ hypothesis
(see Thornhill & Gangestad, 2008) the current study does not provide
information about whether similar genetic material inﬂuences the
phenotypic expression of attractiveness and susceptibility to ill
health. Future research would beneﬁt from an examination of the
genetic overlap between various measures of ill health and physical
attractiveness. Finally, the results of the current study have relevance
to evolutionary perspectives on health and medicine (see Nesse &
Stearns, 2008; Nesse & Williams, 1994; Stearns, Nesse, Govindaraju, &
Ellison, 2010). This expanding literature has highlighted that
organisms are “bundles of compromises shaped by natural selection
to maximize reproduction, not health” (Stearns et al., 2010, p.1691);
thus, traits which provide a beneﬁt to ﬁtness during reproductive age
may be detrimental to health later in life (see Jasieńska, 2013).
Therefore, to the extent that physical attractiveness (a ﬁtness
enhancing trait) is associated with ill-health later in life the
association observed in the current study may be altered to an
unknown degree by the inclusion of a sample of older adults. Future

research is encouraged to assess this relationship beyond the age
range of the current study. As for now, the ﬁndings of the current
analysis support the argument that physical attractiveness is a
phenotypic marker for both speciﬁc and generalized measures of
health in males and females.
Acknowledgments
The authors wish to thank the two anonymous reviewers of the
original manuscript for their helpful comments.
This research uses data from Add Health, a program project
designed by J. Richard Udry, Peter S. Bearman, and Kathleen Mullan
Harris, and funded by a grant P01-HD31921 from the Eunice Kennedy
Shriver National Institute of Child Health and Human Development,
with cooperative funding from 17 other agencies. Special acknowledgment is due to Ronald R. Rindfuss and Barbara Entwisle for
assistance in the original design. Persons interested in obtaining data
ﬁles from Add Health should contact Add Health, Carolina Population
Center, 123 W. Franklin Street, Chapel Hill, NC 27516–2524
(addhealth@unc.edu). No direct support was received from grant
P01-HD31921 for this analysis.
References
Banaschewski, T., Hollis, C., Oosterlaan, J., Roeyers, H., Rubia, K., Willcutt, E., et al.
(2005). Towards an understanding of unique and shared pathways in the
psychopathophysiology of ADHD. Developmental Science, 8, 132–140.
Bond, J., Dickinson, H. O., Matthews, F., Jagger, C., & Brayne, C. (2006). Self-rated health
status as a predictor of death, functional and cognitive impairment: a longitudinal
cohort study. European Journal of Ageing, 3, 193–206.
Boothroyd, L. G., Jones, B. C., Burt, D. M., Cornwell, R. E., Little, A. C., et al. (2005). Facial
masculinity is related to perceived age but not perceived health. Evolution and
Human Behavior, 26, 417–431.
Boothroyd, L. G., Jones, B. C., Burt, D. M., & Perrett, D. I. (2007). Partner characteristics
associated with masculinity, health and maturity in male faces. Personality and
Individual Differences, 43, 1161–1173.
Büchel, C., & Sommer, M. (2004). What causes stuttering? PLoS Biology, 2, 0159–0163.
Buss, D. M., Abbott, M., Angleitner, A., Asherian, A., Biaggio, A., et al. (1990).
International preferences in selecting mates: a study of 37 cultures. Journal of
Cross-Cultural Psychology, 21, 5–47.
Buss, D. M., & Schmitt, D. P. (1993). Sexual strategies theory: an evolutionary
perspective on human mating. Psychological Review, 100, 204–232.
Cunningham, M. R. (1986). Measuring the physical in physical attractiveness: quasiexperiments on the sociobiology of female facial beauty. Journal of Personality and
Social Psychology, 50, 925–935.
de Barra, M., DeBruine, L. M., Jones, B. C., Mahmud, Z. H., & Curtis, V. A. (2013). Illness in
childhood predicts face preferences in adulthood. Evolution and Human Behavior,
34, 384–389.
Deaton, A. (2003). Health, inequality, and economic development. Journal of Economic
Literature, 41, 113–158.
Fink, B., Manning, J. T., Neave, N., & Grammer, K. (2004). Second to fourth digit ratio and
facial asymmetry. Evolution and Human Behavior, 25, 125–132.
Ford, J., Spallek, M., & Dobson, A. (2008). Self-rated health and a healthy lifestyle are the
most important predictors of survival in elderly women. Age and Ageing, 37,
194–200.

J.L. Nedelec, K.M. Beaver / Evolution and Human Behavior 35 (2014) 456–463
French, M. T., Robins, P. K., Homer, J. F., & Tapsell, L. M. (2009). Effects of physical
attractiveness, personality, and grooming on academic performance in high school.
Labour Economics, 16, 373–382.
Furnée, C. A., Groot, W., & Pfann, G. A. (2010). Health and income: a meta-analysis to
explore cross-country, gender and age differences. European Journal of Public
Health, 21, 775–780.
Gangestad, S. W., & Thornhill, R. (2003). Facial masculinity and ﬂuctuating asymmetry.
Evolution and Human Behavior, 24, 231–241.
Gianfrancesco, F., & Esposito, T. (2006). The molecular genetics of migraine: toward the
identiﬁcation of responsible genes. Current Genomics, 7, 1–10.
Grammer, K., Fink, B., Møller, A. P., & Manning, J. T. (2005). Physical attractiveness and
health: comment on Weeden and Sabini (2005). Psychological Bulletin, 131,
658–661.
Grammer, K., Fink, B., Møller, A. P., & Thornhill, R. (2003). Darwinian aesthetics: sexual
selection and the biology of beauty. Biological Reviews, 78, 385–407.
Grammer, K., & Thornhill, R. (1994). Human (Homo sapiens) facial attractiveness and
sexual selection: the role of symmetry and averageness. Journal of Comparative
Psychology, 108, 233–242.
Hamermesh, D. S., & Biddle, J. E. (1994). Beauty and the labor market. The American
Economic Review, 84, 1174–1194.
Harris, K. M., Florey, F., Tabor, J., Bearman, P. S., Jones, J., & Udry, J. R. (2009). The National
Longitudinal Study of Adolescent Health: research design. Chapel Hill, NC: Carolina
Population Center, University of North Carolina (2003. [WWW Document] http://
www.cpc.unc.edu/projects/addhealth/design).
Harris, K. M., Halpern, C. T., Smolen, A., & Haberstick, B. C. (2006). The national
longitudinal study of adolescent health (Add Health) twin data. Twin Research and
Human Genetics, 9, 988–997.
Hiller, W., & Goebel, G. (1999). Assessing audiological, pathophysiological, and
psychological variables in chronic tinnitus: a study of reliability and search for
prognostic factors. International Journal of Behavioral Medicine, 6, 312–330.
Hox, J. J. (1994). Hierarchical regression models for interviewer and respondent effects.
Sociological Methods & Research, 22, 300–318.
Hume, D. K., & Montgomerie, R. (2001). Facial attractiveness signals different aspects of
“quality” in women and men. Evolution and Human Behavior, 22, 93–112.
Idler, E. L., & Benyamini, Y. (1997). Self-rated health and mortality: a review of twentyseven community studies. Journal of Health and Social Behavior, 38, 21–37.
Jacoby, A., Snape, D., & Baker, G. A. (2005). Epilepsy and social identity: the stigma of a
chronic neurological disorder. Lancet Neurology, 4, 171–178.
Jasieńska, G. (2013). The fragile wisdom: an evolutionary view on women’s biology and
health. Cambridge, MA: Harvard University Press.
Jasieńska, G., Ziomkiewicz, A., Ellison, P. T., Lipson, S. F., & Thune, I. (2004). Large breasts
and narrow waists indicate high reproductive potential in women, 271, 1213–1217.
Johnston, V. S., Hagel, R., Franklin, M., Fink, B., & Grammer, K. (2001). Male facial
attractiveness: evidence for hormone-mediated adaptive design. Evolution and
Human Behavior, 22, 251–267.
Johnston-Wilson, N. L., Sims, C. D., Hofmann, J., Anderson, L., Shore, A. D., Torrey, E. F.,
et al. (2000). Diesease-speciﬁc alterations in frontal cortex brain proteins in
schizophrenia, bipolar disorder, and major depressive disorder. Molecular
Psychiatry, 5, 142–149.
Jones, B. C., Little, A. C., Penton-Voak, I. S., Tiddeman, B. P., Burt, D. M., & Perrett, D. I.
(2001). Facial symmetry and judgements of apparent health: support for a “good
genes” explanation of the attractiveness–symmetry relationship. Evolution and
Human Behavior, 22, 417–429.
Judge, T. A., Hurst, C., & Simon, L. S. (2009). Does it pay to be smart, attractive, or
conﬁdent (or all three)? Relationships among general mental ability, physical
attractiveness, core self-evaluations, and income. Journal of Applied Psychology, 94,
742–755.
Kalick, S. M., Zebrowitz, L. A., Langlois, J. H., & Johnson, R. M. (1998). Does human facial
attractiveness honestly advertise health? Longitudinal data on an evolutionary
question. Psychological Science, 9, 8–13.
Kelley, S. S., Borawski, E. A., Flocke, S. A., & Keen, K. J. (2003). The role of sequential and
concurrent sexual relationships in the risk of sexually transmitted diseases among
adolescents. Journal of Adolescent Health, 32, 296–305.
Manning, J. T., Scutt, D., Whitehouse, G. H., & Leinster, S. J. (1997). Breast asymmetry
and phenotypic quality in women. Evolution and Human Behavior, 18, 223–236.
Mantella, R. C., Butters, M. A., Dew, M. A., Mulsant, B. H., Begley, A. E., Tracey, B., et al.
(2007). Cognitive impairment in late-life generalized anxiety disorder. American
Journal of Geriatric Psychiatry, 15, 673–679.
Marcus, D. K., & Miller, R. S. (2003). Sex differences in judgments of physical
attractiveness: a social relations analysis. Personality and Social Psychology Bulletin,
29, 325–335.

463

McClendon, M. J. (1994). Multiple regression and causal analysis. Long Grove, IL:
Waveland Press, Inc.
Muehlenbein, M. P., & Bribiescas, R. G. (2005). Testosterone-mediated immune
functions and male life histories. American Journal of Human Biology, 17, 527–558.
Nedelec, J. L., & Beaver, K. M. (2011). Beauty is in the sex of the beholder: an
examination of the effects of interviewer characteristics on assessments of
respondent attractiveness. Personality and Individual Differences, 51, 930–934.
Nesse, R. M., & Stearns, S. C. (2008). The great opportunity: evolutionary applications to
medicine and public health. Evolutionary Applications, 1, 28–48.
Nesse, R. M., & Williams, G. C. (1994). Why we get sick: the new science of Darwinian
medicine. New York, NY: Vintage Books.
Nigg, J. T. (2010). Attention-deﬁcit/hyperactivity disorder: endophenotypes, structure,
and etiological pathways. Current Directions in Psychological Science, 19, 24–29.
Perilloux, C., Cloud, J. M., & Buss, D. M. (2013). Women’s physical attractiveness and
short-term mating strategies. Personality and Individual Differences, 54, 490–495.
Rhodes, G., Chan, J., Zebrowitz, L. A., & Simmons, L. W. (2003). Does sexual dimorphism
in human faces signal health? Proceedings of the Royal Society of London. Series B:
Biological Sciences, 270, S93–S95.
Rhodes, G., Simmons, L. W., & Peters, M. (2005). Attractiveness and sexual behavior:
does attractiveness enhance mating success? Evolution and Human Behavior, 26,
186–201.
Rhodes, G., Zebrowitz, L. A., Clark, A., Kalick, S. M., Hightower, A., & McKay, R. (2001). Do
facial averageness and symmetry signal health? Evolution and Human Behavior, 22,
31–46.
Scott, I., Swami, V., Josephson, S. C., & Penton-Voak, I. S. (2008). Context-dependent
preferences for facial dimorphism in a rural Malaysian population. Evolution and
Human Behavior, 29, 289–296.
Shackelford, T. K., & Larsen, R. J. (1999). Facial attractiveness and physical health.
Evolution and Human Behavior, 20, 71–76.
Shackelford, T. K., & Larsen, R. J. (2003). Do facial structural characteristics
communicate information about health? Evolution of Communication, 4, 183–210.
Singh, D. (1995). Female judgment of male attractiveness and desirability for
relationships: role of waist-to-hip ratio and ﬁnancial status. Journal of Personality
and Social Psychology, 69, 1089–1101.
Soler, C., Núñez, M., Gutiérrez, R., Núñez, J., Medina, P., Sancho, M., et al. (2003). Facial
attractiveness in men provides clues to semen quality. Evolution and Human
Behavior, 24, 199–207.
Song, J. J., Vanneste, S., Schlee, W., Van de Heyning, P., & Ridder, D. D. (2013). Onsetrelated differences in neural substrates of tinnitus-related distress: the anterior
cingulate cortex in late-onset tinnitus, and the frontal cortex in early-onset
tinnitus. Brain Structures and Functions, 1–14.
Stearns, S. C., Nesse, R. M., Govindaraju, D. R., & Ellison, P. T. (2010). Evolutionary
perspectives on health and medicine. PNAS, 107, 1691–1695.
Stephen, I. D., Coetzee, V., & Perrett, D. I. (2011). Carotenoid and melanin pigment
coloration affect perceived human health. Evolution and Human Behavior, 32,
216–227.
Sugiyama, L. S. (2005). Physical attractiveness in adaptationist perspective. In D. M.
Buss (Ed.), The handbook of evolutionary psychology (pp. 292–343). Hoboken, NJ:
John Wiley & Sons, Inc.
Sullivan, P. F., Neale, M. C., & Kendler, K. S. (2000). Genetic epidemiology of major
depression: review and meta-analysis. American Journal of Psychiatry, 157,
1552–1562.
Symons, D. (1995). Beauty is in the adaptations of the beholder: the evolutionary
psychology of human female sexual attractiveness. In P. R. Abramson, & S. D.
Pinkerton (Eds.), Sexual nature, sexual culture (pp. 80–119). Chicago, IL: University
of Chicago Press.
Thornhill, R., & Gangestad, S. W. (1993). Human facial beauty: averageness, symmetry,
and parasite resistance. Human Nature, 4, 237–269.
Thornhill, R., & Gangestad, S. W. (2006). Facial sexual dimorphism, developmental
stability, and susceptibility to disease in men and women. Evolution and Human
Behavior, 27, 131–144.
Thornhill, R., & Gangestad, S. W. (2008). The evolutionary biology of human female
sexuality. New York, NY: Oxford University Press.
Tovée, M. J., Edmonds, L., & Vuong, Q. C. (2012). Categorical perception of human female
physical attractiveness and health. Evolution and Human Behavior, 33, 85–93.
Weeden, J., & Sabini, J. (2005). Physical attractiveness and health in western societies: a
review. Psychological Bulletin, 131, 635–653.
Wessman, M., Terwindt, G. M., Kaunisto, M. A., Palotie, A., & Ophoff, R. A. (2007).
Migraine: a complex genetic disorder. Lancet Neurology, 6, 521–532.
Zaidel, D. W., Aarde, S. M., & Baig, K. (2005). Appearance of symmetry, beauty, and
health in human faces. Brain and Cognition, 57, 261–263.

