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Abstract

Objectives: There is only limited evidence suggesting that physical attractive-

ness and individuals' actual health are causally linked. Past studies demon-

strate that characteristics related to physical attractiveness are more likely to

be present in healthy individuals, including those with better cardiovascular

and metabolic health, yet many of these studies do not account for individuals'

initial health and socioeconomic characteristics, which are related to both

physical attractiveness and later life health.

Methods: We use panel survey data from the National Longitudinal Study of Ado-

lescent to Adult Health in the United States to examine the relationship between

interviewer-rated in-person physical attractiveness and actual cardiometabolic risk

(CMR) based on a set of relevant biomarkers: LDL cholesterol, glucose mg/dL,

C-reactive protein, systolic and diastolic blood pressure, and resting heart rate.

Results: We identify a robust relationship between individuals' physical attrac-

tiveness and 10-year follow up actual health measured by the levels of CMR. Indi-

viduals of above-average attractiveness appear to be noticeably healthier than

those who are described as having average attractiveness. We find that individuals'

gender and race/ethnicity do not have a major effect on the described relationship.

The link between physical attractiveness and health is affected by interviewers'

main demographic characteristics. We carefully address the possibility of con-

founders affecting our results including sociodemographic and socioeconomic

characteristics, cognitive and personality traits, initial health problems and BMI.

Conclusion: Our findings are largely in line with the evolutionary perspective

which assumes that physical attractiveness is linked to individuals' biological

health. Being perceived as physically attractive might also imply, among other

aspects, high levels of satisfaction with life, self-confidence and ease of finding

intimate partners, all of which can positively affect individuals' health.

1 | INTRODUCTION

It has been long argued that physical attractiveness may
be linked to individuals' health (Andersson, 1995; de Jager
et al., 2018; Thornhill & Gangestad, 2006; Weeden &

Sabini, 2005). Evolutionary explanations of mate selection
suggest that characteristics associated with physical attrac-
tiveness help individuals find better partners because the
link between attractiveness and health implies that more
attractive individuals are healthier, have higher fertility,
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and have offspring with better survival chances (Buss &
Schmitt, 1993; Grammer et al., 2003).

The evolutionary perspective is supported by studies
showing that facial characteristics related to attractive-
ness, including symmetry, dimorphism, averageness, skin
tone, and quality, are more likely to be present in healthy
individuals (Fink et al., 2001; Fink et al., 2006; Foo
et al., 2017; Hönekopp et al., 2004; Hume &
Montgomerie, 2001; Law Smith et al., 2006; Rhodes
et al., 2003). Individuals with attractive faces are also
more likely to be perceived as healthier than those with
unattractive faces (Henderson et al., 2016). Many other
studies find an association between observer-rated overall
physical attractiveness and health (Cunningham, 1986;
Grammer & Thornhill, 1994; Singh, 1995). For instance,
research using a wide array of self-reported health mea-
sures reveals that physical attractiveness rated by survey
interviewers is associated with numerous health out-
comes in the United States (Nedelec & Beaver, 2014).

Despite the described evidence, the reliability of the
identified associations between physical attractiveness and
health can be questioned from both theoretical and meth-
odological standpoints. First, it is likely that some traits are
only perceived as attractive because they benefited our
ancestors' survival but may presently be no longer associ-
ated with better health outcomes (Tooby &
Cosmides, 1990). The evolutionary explanations can also
be challenged from a more contemporary perspective,
which implies that the described association must be weak
because assessments of physical attractiveness mirror soci-
etal images influenced by media, the fashion industry, and
the broader culture (Englis et al., 1994; Fallon, 1990;
Freedman, 1984). The latter forces might be shaping the
traits of physical attractiveness, with no obvious survival
and health benefits, but they can still be preferred by mem-
bers of the opposite sex (Darwin, 1871; Miller, 2001).

The nature of the relationship between physical attrac-
tiveness and health can vary across gender because women
and men differ by the identifiable cues of attractiveness such
as body size and shape including height, body mass index
(BMI), and waist-to-hip ratio (WHR), sexually dimorphic
face characteristics, face averageness, hair quality, skin qual-
ity and coloration, and eye brightness/clarity (Weeden &
Sabini, 2005). One of the described mechanisms is that sex-
specific hormones which are manifested in physical appear-
ance can also affect immune functioning of both women
and men. It is argued that an immune system can perform
better among those individuals who have high sex-specific
hormone loads. For instance, estrogen is a category of sex
hormone thought to be critical for the regulation of the
female reproductive system. Another example is women's
hair length which can serve as an indicator of past health
problems and malnutrition (Grammer et al., 2001; Hinsz

et al., 2001). Further, high muscularity among men can
often indicate their history of engaging in health-enhancing
physical activities and it also correlates with a low level of
body fat – a well-established risk factor for a number of seri-
ous diseases and mortality (Jayedi et al., 2022).

On the other hand, research suggests that the certain
standards of physical attractiveness promoted in the era of
digital and social media can have a particularly detrimental
effect on various aspects of psychological health among
women, such as eating disorders, narcissistic attitudes, dis-
satisfaction with appearance, and physical perfectionism
(Kholmogorova et al., 2018). In addition, health-related
behaviors associated with the prevalent standards of attrac-
tiveness and low levels of BMI can lead to various adverse
health outcomes, such as anemia, colorectal cancer, and
cardiovascular death (Balakrishnan, 2015; Bellizzi et al.,
2021; Kremers et al., 2004). Among men, in turn, various
features of attractiveness might not necessarily reflect bet-
ter health. For instance, men's facial attractiveness is signif-
icantly associated with facial symmetry, but the latter has
no relationship with men's health outcomes (de Jager
et al., 2018). Furthermore, increased muscular body size is
often positively associated with physical attractiveness but
it can be also linked to worse health outcomes. The promo-
tion of the hypermuscular male body in various media out-
lets is linked with low self-esteem and consumption of
dietary supplements used to build muscle mass (Barlett
et al., 2008; Hartmann et al., 2018; Hatoum & Belle, 2004).

Race/ethnicity, as individuals' central demographic
characteristic, may also play an important role in the rela-
tionship between physical attractiveness and health. What
is perceived to be attractive might vary by the race/ethnicity
of both those who are assessed and those who are assessing
others' physical attractiveness. If so, then the effect of physi-
cal attractiveness on health outcomes might be conditioned
by individuals' race/ethnicity. Hamermesh (2011), for
instance, suggests that physical attractiveness may be less
important for various life outcomes among African-
Americans in comparison to Whites. However, more recent
evidence indicates that the opposite relationship is more
likely. Because the perception of physical attractiveness is
unequally distributed among racial/ethnic groups, White
individuals are often considered more attractive (Entman &
Rojecki, 2010; Johnson & King, 2017), physical attractive-
ness might matter more for Blacks and other racial/ethnic
minorities (Monk et al., 2021). On the other hand, some
evidence suggests that stereotypes associated with physical
attractiveness, such as being smart or friendly, matter more
for peer preferences than individuals' race/ethnicity
(Langlois & Stephan, 1977). Given the inconclusive evi-
dence on the topic, it is important to further examine the
race/ethnicity-specific association between physical attrac-
tiveness and health outcomes.
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In addition to the relevance of gender and race/eth-
nicity, the previous studies have not adequately addressed
two important aspects of the association between physical
attractiveness and health. First, it is known that there is a
connection between individuals' socioeconomic position
(SEP) and physical attractiveness. For instance, people
might seem more attractive if they drive an expensive car,
yet it is difficult to test if there is a causal association and
what its direction is (Frevert & Walker, 2014). Second,
individuals' initial health not only affects later life health
but is also known to be associated with a multitude of
key socioeconomic outcomes, including educational
attainment, better employment opportunities and higher
wages (Kröger et al., 2015; Rolheiser et al., 2022). The lat-
ter means that initial health can indirectly influence both
later life health and physical attractiveness (Hakim, 2010;
Hamermesh & Biddle, 1994; Mobius & Rosenblat, 2006;
Sugiyama, 2015; Umberson & Hughes, 1987). Therefore,
individuals' SEP and initial health should be accounted
for when scholars investigate the links between physical
attractiveness and health outcomes.

Furthermore, research in this field is largely limited
by data availability, resulting in reliance on small sam-
ples and picture-assessed physical attractiveness often by
several raters, which ignores some of the key components
of physical attractiveness such as movement patterns,
body language, voice or smell (Fink et al., 2007;
Grammer et al., 2001; Symons et al., 1995). Physical
attractiveness assessed by survey interviewers, therefore,
can be a complementary method of measuring a person's
attractiveness. Interviewers, on the other hand, can be
biased in their assessments and therefore it is important
to control for interviewers' characteristics such as gender
and race/ethnicity. Lastly, there is only limited evidence
that physical attractiveness at a certain period of time is
related to individuals' actual health measured later
through biomarkers such as cardiovascular and meta-
bolic health (Shackelford & Larsen, 1999; _Zelaźniewicz
et al., 2020). Our study aims to address the described
shortcomings of the previous research by using a longitu-
dinal dataset from the United States to examine the rela-
tionship between interviewer-rated in-person physical
attractiveness and actual health based on a set of relevant
biomarkers measured around 10 years after the assess-
ment of individuals' physical attractiveness was made.

2 | METHODS

2.1 | Data

To explore the association between physical attractive-
ness and health, we use the United States National

Longitudinal Study of Adolescent to Adult Health (Add
Health), a longitudinal study of a nationally representa-
tive sample of adolescents in grades 7–12 during the
1994–95 school year, Wave I. Add Health provides vital
information about individuals included in the survey.
The most recent Waves IV (participants' average age of
28) and V (participants' average age of 38) conducted
10 years apart in 2007–2008 and 2016–2018 collected data
on, respectively, physical attractiveness and biological
health based on anthropometric, cardiovascular, meta-
bolic, and inflammatory measures.

2.2 | Physical attractiveness

In Wave IV, interviewers at the end of the in-person
interview rated the physical attractiveness of their
respondents using a one-to-five scale, where “very unat-
tractive” = 1 and “very attractive” = 5. Each respondent's
physical attractiveness was assessed by one out of
330 Add Health interviewers. The average number of
interviews conducted by an interviewer was equal to 16.
To identify any potential non-linear associations between
physical attractiveness and health, in the main analysis
we focus on this measure with average attractiveness set
as the reference category. Table S1 in the supplementary
materials shows descriptive statistics for physical attrac-
tiveness. Most individuals were rated as about average
looking (47% of the sample), followed by physically
attractive (37% of the sample). Those rated as very unat-
tractive were the smallest group (3% of the sample). In
the analysis for the supplementary materials, Table S2,
we create a binary indicator that is equal to 1 if individ-
uals are rated as above average in terms of physical
attractiveness. Analysis with this binary physical attrac-
tiveness variable leads to broadly similar results as
reported in the main text.

2.3 | Health outcome

We aimed to identify a measure that adequately and com-
prehensively describes participants' physical health at a
relatively young age. Because we evaluated health out-
comes of individuals who were in their 30s, rather than
examining hard endpoints of cardiovascular events (rela-
tively rare occurrence at this age), we selected measures
that are associated with known cardiometabolic risk
(CMR) (Sipola-Leppanen et al., 2015; Skinner
et al., 2015). For this reason, we constructed a compre-
hensive measure of the body's health, CMR, based on
Wave V information on biomarkers from a blood test and
medical examinations. CMR reflects individuals'
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immunity, and metabolic and cardiovascular health, and
is a valid predictor of morbidity and mortality (Juster
et al., 2010). CMR is considered to capture multidimen-
sional physiological dysregulations preceding health
problems and it is significantly affected by exposures in
the early stages of life course (McEwen, 1993; Najman
et al., 2020; Ogunsina et al., 2018).

To construct CMR, we used the following measures:
lipids (LDL Cholesterol); glucose (glucose mg/dL);
inflammation (C-reactive protein (CRP)); and cardiovas-
cular indicators (systolic and diastolic blood pressure and
resting heart rate). Based on past operationalization of
this measure (Bulczak & Gugushvili, 2022; Gugushvili
et al., 2021; McCrory et al., 2019; Präg & Richards, 2019;
Vie et al., 2014), we z-transformed each of the biomarkers
and calculated the mean score to obtain the final CMR
outcome measure.

We deliberately omitted BMI from the CMR calcula-
tion because it is easily observed visually by interviewers,
and there is a clear expectation that individuals outside
of the BMI range which is considered normal, especially
in the upward direction, would be perceived as less
attractive. Yet, as described below, we still account for
the impact of BMI on both physical attractiveness
and CMR.

2.4 | Predictors of CMR

The Add Health dataset is rich in information regarding
individuals' SEP, cognitive abilities and personality char-
acteristics. We account for individuals' education and
occupation, based on the Nam-Power-Boyd scale score
(Bulczak et al., 2022; Nam & Boyd, 2004), and their
household income because these SEP measures are
known to be linked with health and may also affect how
attractive individuals are perceived (Anderson, 2018;
Haas, 2006; Gugushvili et al., 2019; Meier & Mutz, 2020).
We convert these categorical (education and occupation)
and continuous (income) measures into quintiles for ease
of interpretation and comparison across SEP indicators.
The first and the fifth quintiles represent, respectively,
the least and the most advantageous SEP attainment.

There are also reasons to believe that perceived physi-
cal attractiveness may be affected by individuals' person-
ality characteristics and intelligence. To address this issue
we include measures capturing respondents' Big Five per-
sonality traits: agreeableness, conscientiousness, extraver-
sion, openness to experience, and neuroticism (Jerram &
Coleman, 1999). In addition, we also account for a proxy
for individuals' IQ with the use of the Peabody vocabu-
lary test score measured at Wave I (Zigler et al., 1973).

The Peabody vocabulary test is an imperfect measure but
it has been shown to be closely associated with individ-
uals' intelligence in various settings and contexts (Ezard
et al., 2022; Hodapp & Gerken, 1999).

For the operationalization of BMI, we use Wave IV
WHO categorization with the following six categories:
underweight (below 18.5), normal weight (18.5–24.9),
overweight (25.0–29.9), obesity class 1 (30.0–34.9), obesity
class 2 (35.0–39.9) and obesity class 3 (above 40)
(WHO, 2010). All models also account for individuals
age, gender and race/ethnicity (White, Black, Hispanic
and Other racial/ethnic categories).

2.5 | Health selection measures

To account for the health selection process potentially
biasing results in our models, we control for Wave I self-
rated health and individuals' chronic health conditions
because data for creating the initial CMR measure are
unavailable in Add Health. We create binary indicators
equal to 1 if self-reported general health is rated below
very good or if any chronic health condition is present.
The binary variable for chronic conditions takes the value
of 1 if respondents answered “yes” to any of the four fol-
lowing questions: “Do you have difficulty using your
hands, arms, legs, or feet because of a permanent physi-
cal condition?” “Do you have a permanent physical con-
dition involving a heart problem?” “Do you have a
permanent physical condition involving asthma?” “Do
you have a permanent physical condition involving other
breathing difficulties?” All CMR predictor and health-
selection variables are presented in supplementary mate-
rials, Table S1.

2.6 | Statistical analysis

With our analytical strategy, we test how well Wave IV
attractiveness predicts Wave V CMR, with and without
accounting for covariates of both physical attractiveness
and health (Hume & Montgomerie, 2001; _Zelaźniewicz
et al., 2020). Presenting descriptive associations can be
informative, but it remains to be seen to what extent the
identified differences can be explained by sociodemo-
graphic and socioeconomic characteristics of individuals
in various attractiveness categories. To answer the latter
question, we rely on multivariable analysis. Based on the
continuous nature of our outcome variable, CMR, we fit
linear regression models to examine the robustness of the
relationship between individuals' attractiveness and
health. Due to missing data, primarily for Wave IV
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occupation and income variables (approximately 9% of
the sample), we used imputed data to preserve the sam-
ple size by employing the Multiple Imputation by
Chained Equations (MICE) procedure (Rubin, 1987). All
the analyses reported in the main text are based on the
imputed data.

We start fitting the models with only a baseline speci-
fication and a limited set of covariates of CMR, such as
age, gender, race/ethnicity and the proxy variable for IQ
(all these variables are derived from Wave I). This is fol-
lowed by a stepwise introduction of personality charac-
teristics, measures of SEP, variables related to
individuals' initial health, and the Wave IV BMI measure.
These variables are expected to affect the relationship of
interest, as they are known to be linked to both physical
attractiveness and later life health.

To understand if there are gender and race/ethnicity
differences in the association between physical attrac-
tiveness and CMR, we fit interaction models with the
variables that are of interest to us. Importantly, in all
our models, we account for interviewer-related fixed
effects. This helps to mitigate any risk of interviewers'
explicit or implicit biases in evaluating the attractive-
ness of individuals who might belong to a different gen-
der or ethnic/racial group. Furthermore, to understand
if interviewers' gender (Females 86%) and race/ethnicity
(White 66%) moderate the association between physical
attractiveness and CMR, we also fit separate models
with only female and male interviewers, and White and
non-White interviewers. In the latter part of the analy-
sis, we are not able to fit models by non-White race/
ethnicity categories due to the low number of individ-
uals in the sample representing these racial/ethnic
groups.

3 | RESULTS

3.1 | Descriptive associations

Figure 1 presents descriptive associations between physi-
cal attractiveness at Wave IV, on the one hand, and indi-
viduals' initial health outcome and CMR, at Waves I and
V respectively, on the other hand. These associations dis-
aggregated by gender are shown in Table S3 in the sup-
plementary materials. For CMR, we observe a gradient in
health between unattractive individuals, who have the
highest risk, and attractive and very attractive individ-
uals, who have the lowest risk. Individuals who are
described by interviewers as having average physical
attractiveness have CMR between the values of unattrac-
tive and (very) attractive individuals. In addition,
Figure 1 shows that individuals who are assessed as very
unattractive also score low in CMR; in fact, they come
close to individuals who are described as very attractive.

As for initial health and its relationship with physical
attractiveness, we observe a similar gradient as is the case
for CMR; more attractive individuals have a lower preva-
lence of poor health at Wave I, except for those who are
described as very unattractive. The latter group of indi-
viduals has the lowest prevalence of poor health. As for
initial chronic health problems, little variation is
observed by attractiveness categories and prevalence is
less than 3%.

3.2 | Multivariable analysis

In Table 1 we show the main findings of this study. All
presented models include the baseline controls and fixed

FIGURE 1 Mean values of selected health measures across different physical attractiveness groups. Source: Number of observations

4160. Significant differences in reference to the average attractiveness category *p < .05, **p < .01, ***p < .001. The values represent means

of the three health measures estimated separately for the five attractiveness categories.
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effects for individuals conducting the interviews. Model
1 shows that physical attractiveness assessed at Wave IV
is significantly associated with Wave V CMR. In line with
descriptive associations, individuals rated above average
have lower CMR levels. We also observe that those rated
as very unattractive appear to still enjoy better health
(�0.37, p < .001) than individuals with average attrac-
tiveness, even after age, gender, and race/ethnicity are
accounted for.

Point estimates from regression models show that
males and Blacks in our analytical sample have higher
CMR (Geronimus et al., 2006; Upchurch et al., 2015) than
females and other racial/ethnic groups. The results also
suggest that the level of IQ, proxied by the Peabody
vocabulary test, is significantly associated with later life
health. Model 2, when personality characteristics are
introduced, suggests that conscientiousness is linked with
lower, and neuroticism with higher CMR levels at Wave
V. Nonetheless, the relationship of interest between phys-
ical attractiveness and health remains largely unaffected.

Next, in Model 3, we introduce SEP related variables
at Wave IV. The association between attractiveness and
CMR remains robust despite the expected links between
SEP and physical attractiveness. The results show that
being in the top quintile of income distribution or educa-
tional attainment is associated with substantially better
health among individuals. The corresponding coefficients
for income (�0.17, p < .001) and education (�0.17,
p < .05) are approximately half the size of the coefficient
for being rated as very attractive. Individuals' occupa-
tional attainment also matters but the nature of the asso-
ciation is different; those in the second lowest and the
second highest quintiles of occupational attainment have
higher CMR when compared to individuals in the middle
occupational quintile.

To address the issue of initial health selection poten-
tially biasing our estimates, in Model 4 we introduce

individuals' health characteristics at Wave I. The main
results stay largely unaffected. Model 5 also includes the
variable for Wave IV BMI. The main coefficients of inter-
est are reduced but physical attractiveness still remains a
statistically significant predictor of CMR at Wave V. The
coefficient capturing the impact of being rated as very
unattractive also stays statistically significant at the 95%
significance level. Individuals' BMI is, as expected, a valid
predictor of health. We observe a strong health gradient
with respect to this measure.

3.3 | Gender and racial/ethnic
differences

To test heterogeneous effects of physical attractiveness on
health by individuals' gender and race/ethnicity, we take
Model 5 specifications from Table 1 and interact individ-
uals' physical attractiveness with the demographic char-
acteristics that are of interest. The mean levels of CMR
across different attractiveness categories by gender and
race/ethnicity are shown in the supplementary materials,
Table S4. In Table 2 we only present point estimates for
the interaction coefficients between physical attractive-
ness, on the one hand, and individuals' gender, and race/
ethnicity, on the other hand. The full models are shown
in the supplementary materials, Table S5. The presented
results suggest that there are no heterogenous gender
effects in terms of the identified relationship between
physical attractiveness and CMR. Models 2 and 4 show
that unattractive Blacks and Hispanics have lower CMR
than unattractive Whites. Unattractive individuals in the
other race/ethnicity category have higher CMR than
unattractive Whites. The gender and racial/ethnicity
effects can be further explored by explicitly accounting
for interviewers' demographic characteristics and check-
ing whether their gender and race/ethnicity affect the

TABLE 2 Linear regressions models of interaction terms between individuals' attractiveness and their gender and race/ethnicity

Model 1: Males Model 2: Blacks Model 3: Hispanics Model 4: Others

β CI95% β CI95% β CI95% β CI95%

Attractiveness (ref. = average)

Very unattractive 0.09 [�0.28,0.45] �0.39 [�0.93,0.14] �0.05 [�0.64,0.53] �0.06 [�0.82,0.70]

Unattractive �0.23 [�0.68,0.21] �0.53* [�1.06,-0.00] �0.54* [�1.06,-0.02] 0.78* [0.01,1.54]

Attractive �0.01 [�0.18,0.17] �0.10 [�0.44,0.23] �0.21 [�0.48,0.05] �0.06 [�0.37,0.25]

Very attractive 0.10 [�0.18,0.37] �0.08 [�0.46,0.30] 0.17 [�0.15,0.49] 0.07 [�0.44,0.59]

Adjusted R2 0.20 0.20 0.20 0.20

Observations 4160 4160 4160 4160

Note: 95% confidence intervals in parentheses; * p < .05, ** p < .01, *** p < .001.

Models account for all variables included in Model 5 of Table 1.
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association between physical attractiveness and later life
health.

3.4 | Interviewers' gender and race/
ethnicity effects

The aim of this section is to unravel potential patterns
emerging from different combinations of interviewers'
and respondents' demographic characteristics (Nedelec &
Beaver, 2011). As described above, most of the inter-
viewers in the study were White females. Therefore, we

test how splitting the sample by gender and race/
ethnicity affects the association between physical attrac-
tiveness and health. The interviewers' gender and race/
ethnicity may affect the assessment of respondents'
attractiveness and can also be linked to differences in the
association between attractiveness and CMR (Duru
et al., 2012; Geronimus et al., 2006; Nedelec &
Beaver, 2011).

In the first column of Table 3, we show the point esti-
mates from the samples divided by interviewers' gender
and race/ethnicity, irrespective of respondents' gender or
race/ethnicity. We also explore the links between

TABLE 3 Linear regression models of CMR with separate samples for. interviewers' gender and race/ethnicity

Female interviewers

Model 1: All respondents Model 2: Female respondents Model 3: Male respondents

β CI95% β CI95% β CI95%

Attractiveness (ref. = average)

Very unattractive �0.15 [�0.37,0.07] �0.33* [�0.62,-0.05] 0.01 [�0.28,0.29]

Unattractive 0.08 [�0.14,0.31] 0.18 [�0.20,0.55] 0.17 [�0.10,0.44]

Attractive �0.14* [�0.25,-0.03] �0.15* [�0.29,-0.02] �0.07 [�0.22,0.07]

Very attractive �0.15 [�0.32,0.02] �0.21* [�0.41,-0.01] �0.09 [�0.36,0.18]

Adjusted R2 0.18 0.17 0.13

Observations 3430 2082 1348

White interviewers

Model 4: All respondents Model 5: White respondents Model 6: Non-White respondents

β CI95% β CI95% β CI95%

Attractiveness (ref. = average)

Very unattractive �0.15 [�0.47,0.17] �0.16 [�0.55,0.23] 0.12 [�0.45,0.68]

Unattractive 0.00 [�0.24,0.24] 0.00 [�0.24,0.25] �0.25 [�0.95,0.45]

Attractive �0.17** [�0.29,-0.05] �0.08 [�0.21,0.04] �0.27* [�0.49,-0.06]

Very attractive �0.11 [�0.32,0.10] �0.11 [�0.36,0.14] �0.04 [�0.40,0.32]

Adjusted R2 0.16 0.16 0.17

Observations 2488 1788 700

Non-White interviewers

Model 7: All respondents Model 8: White respondents Model 9: Non-White respondents

β CI95% β CI95% β CI95%

Attractiveness (ref. = average)

Very unattractive �0.16 [�0.41,0.09] 0.05 [�0.28,0.38] �0.32 [�0.76,0.13]

Unattractive 0.44** [0.14,0.74] 0.54* [0.05,1.04] 0.31 [�0.19,0.82]

Attractive 0.03 [�0.12,0.18] 0.02 [�0.17,0.21] 0.30* [0.03,0.57]

Very attractive �0.14 [�0.33,0.05] �0.03 [�0.30,0.24] 0.02 [�0.29,0.33]

Adjusted R2 0.20 0.23 0.15

Observations 1496 725 771

Note: 95% confidence intervals in parentheses; * p < .05, ** p < .01, *** p < .001.

Models account for all variables included in Model 5 of Table 1.
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physical attractiveness and CMR for selected sub-samples
based on the different combinations of interviewer and
respondent gender. We rerun the final model from
Table 1 for females rating females and males separately.
Due to the small sample size, we present results with
male interviewers rating males and females separately
only in the supplementary materials, Table S6. Our
results suggest that being rated as very unattractive by a
female interviewer is no longer associated with better
health in the pooled sample, yet this association is signifi-
cant in the case of female interviewers rating female
respondents (�0.33, p < .05). Overall, when female inter-
viewers rate female respondents, the coefficients are con-
sistent with the final model of Table 1. In the case of
females rating male respondents, we do not observe any
associations between health and being rated as attractive.

Lastly, we focus on the interviewers' and respondents'
race/ethnicity. In Models 4–6, showing the results from
the sample of only White interviewers, the positive health
effect of being perceived as physically attractive is largely
unaffected. In addition, it appears that this effect is
noticeably larger for non-White respondents. In the last
three models of Table 3, when interviewers are non-
White, being rated as unattractive is linked to a higher
CMR level (0.44, p < .01). When we explore the links
between attractiveness and health for selected sub-
samples based on combinations of interviewers' and
respondents' race/ethnicity, we see that the effect is only
present in the case of non-White interviewers rating
White respondents. In the case of non-White interviewers
rating non-White respondents, we see no relationship
between physical attractiveness and CMR except the
attractive category.

4 | DISCUSSION

In this study, we attempted to generate new evidence on
the relationship between physical attractiveness and
health using the Add Health longitudinal dataset for the
United States. The evolutionary perspectives on human
biology entail that physical attractiveness serves as a cue
for individuals' health reducing the likelihood of disease
transmission to following generations and unhealthy off-
spring (Buss & Schmitt, 1993; de Barra et al., 2013;
Kanazawa, 2019; Symons et al., 1995). It is unclear,
though, what is the exact nature of this relationship and
if it is moderated by the standards of physical attractive-
ness perpetuated in the contemporary culture and media.

For the measure of physical attractiveness, in our
study, we used an in-person interviewer-assessed mea-
sure, which is complementary to the often used measure
of attractiveness based on individuals' pictures, and also

accounted for interviewer-related fixed effects in the
analysis. Our health outcome measure of CMR is widely
accepted as a valid indicator of health and provides suffi-
cient variation in health, even at a relatively early stage
of individuals' lives. In addition, the previous research
has largely ignored health selection mechanisms poten-
tially biasing the association between initial health, on
the one hand, and later life attractiveness and health, on
the other hand. Further, since there is an association
between individuals' SEP and how attractive they are per-
ceived, we account for the most important indicators of
SEP and investigate individuals' health outcomes roughly
10 years after the interviewers assessed the respondents'
physical attractiveness.

The results of our analysis suggest that physical
attractiveness at Wave IV is significantly associated with
CMR in the subsequent Add Health survey wave. Being
assessed as attractive is linked to significantly lower CMR
among individuals, even when an extensive set of predic-
tors of health is accounted for. Our models include some
of the most important socio-demographic explanations of
health, such as age, gender, race/ethnicity, personality
characteristics, education, occupation, income, initial
health, and BMI. Although accounting for BMI decreases
the effect size of the coefficients for physical attractive-
ness and health, they remain statistically significant. The
moderating role of BMI is visible in our results, expect-
edly, as its links with attractiveness and related charac-
teristics such as voice quality and body odor, are well
established (Rikowski & Grammer, 1999; Wang
et al., 2015; Weeden & Sabini, 2005). The fact that BMI
measure significantly decreases the effect sizes of physi-
cal attractiveness variable might suggest that individuals'
height and weight proportion is one of the central com-
ponents of physical attractiveness and it is also an inde-
pendent predictor of CMR. As for the magnitude of the
association, the effect sizes are not trivial, and being rated
as attractive comes close to the effect size of being in the
top educational quintile.

We also find that being rated as very unattractive is
linked to lower CMR. This is not an entirely unexpected
finding as previous research using the Add Health data
has also identified that people considered to be very unat-
tractive perform better in terms of various life outcomes
(Kanazawa et al., 2018; Kanazawa & Still, 2018). Interest-
ingly, we find that there are racial/ethnic differences in
the described associations for unattractive individuals but
these effects are not systematic and consistent. We con-
firm that consistently with past studies, males and Blacks
have higher CMR than females and other racial/ethnic
groups (Geronimus et al., 2006; Upchurch et al., 2015).
Furthermore, when we analyzed separate samples by
interviewers' gender, we found that the positive health
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effect of being rated as very unattractive stems from
female interviewers assessing female respondents and
male interviewers assessing both male and female
respondents. In addition, females' assessment of females'
attractiveness is a more consistent predictor of CMR than
any other combination of interviewers' and respondents'
gender. We do not know why this effect takes place, but
we speculate that females are better than males at evalu-
ating the attractiveness of other females, or at least they
pinpoint those aspects of physical attractiveness which
are important for health. White interviewers' assessment
of non-White respondents' attractiveness is also a better
predictor of CMR than White interviewers assessment of
White respondents. It is possible that aspects of attrac-
tiveness more appreciated by White interviewers are
more important for various life outcomes which eventu-
ally also affect non-White respondents' health.

Some of the limitations of the previous research have
been the use of physical attractiveness measures without
in-person assessment, not accounting for some of the key
predictors of physical attractiveness and health, using
self-rated measures of health, and ignoring the potential
channels of reverse causation between physical attrac-
tiveness and health (de Jager et al., 2018; Nedelec &
Beaver, 2014; Shackelford & Larsen, 1999; _Zelaźniewicz
et al., 2020). We have addressed these concerns, but the
presented study has its own limitations. Interviewer-
assessed physical attractiveness has been previously criti-
cized as an imperfect indicator of attractiveness, as it
might be biased by interviewers' perceptions of attractive-
ness and their sociodemographic characteristics. Yet, we
mitigate this problem by accounting for interviewer-
related fixed effects in the main analysis and then by also
splitting the sample by interviewers' gender and race/eth-
nicity. Although we account for individuals' initial health
and other important socioeconomic characteristics, we
cannot exclude the possibility of reverse causation from
our dependent variable to our explanatory variable. We
mitigated this concern by analyzing physical attractive-
ness in Wave IV of Add Health while looking at Wave V
health outcome. Lastly, we investigated racial/ethnic
inequalities in our analysis, but some of the racial/ethnic
subgroups are too small to divide and analyze by the
interviewers' and respondents' race/ethnicity.

Regardless of the described limitations, the main find-
ing of this study is that, after 10 years of the assessment,
individuals who are described as attractive have signifi-
cantly better health than individuals who are described
as average looking. The mechanisms linking the two are
speculative but the findings are consistent with the evolu-
tionary perspective that physical attractiveness reflects
well how biologically healthy individuals are. On the
other hand, being perceived as physically attractive might

also imply, among other aspects, high levels of satisfac-
tion with life, self-confidence, and ease of finding inti-
mate partners, all of which might positively affect
individuals' health. It is more puzzling, theoretically, to
explain the positive association between being assessed
as very unattractive and having better health than those
described as average looking. One of the potential expla-
nations could be that, as others have speculated
(Kanazawa et al., 2018; Kanazawa & Still, 2018), those
who are judged as very unattractive might be more het-
erogeneous in individual traits, or also more conscien-
tious and extraverted and less neurotic than other
individuals. Lower neuroticism, in turn, is likely to have
a positive effect on health and, for instance, very unat-
tractive individuals who are less neurotic might indeed
have better health (as our additional checks suggest in
the supplementary materials, Tables S7 and S8).

ACKNOWLEDGMENTS
The access to data underlying this article is provided by
Add Health, Carolina Population Center, University of
North Carolina at Chapel Hill at https://addhealth.cpc.
unc.edu/.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able from Add Health. Restrictions apply to the availabil-
ity of these data, which were used under license for this
study. Data are available from https://addhealth.cpc.unc.
edu/ with the permission of Add Health.

CONFLICT OF INTEREST STATEMENT
The authors have no conflict of interest to declare.

ORCID
Grzegorz Bulczak https://orcid.org/0000-0002-6139-
1389
Alexi Gugushvili https://orcid.org/0000-0002-3933-9111

REFERENCES
Anderson, L. R. (2018). Adolescent mental health and behavioural

problems, and intergenerational social mobility: A decomposi-
tion of health selection effects. Social Science and Medicine, 197
June 2017, 153–160. https://doi.org/10.1016/j.socscimed.2017.
11.026

Andersson, M. (1995). Princeton university press; Princeton, NJ:
1994. Sexual selection.

Balakrishnan, V. S. (2015). Low BMI linked to worse colorectal can-
cer outcomes. The Lancet Oncology, 16(16), e593. https://doi.
org/10.1016/S1470-2045(15)00475-1

Barlett, C. P., Vowels, C. L., & Saucier, D. A. (2008). Meta-analyses
of the effects of media images on Men's body-image concerns.
Journal of Social and Clinical Psychology, 27(3), 279–310.
https://doi.org/10.1521/jscp.2008.27.3.279

BULCZAK and GUGUSHVILI 11 of 14

 15206300, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ajhb.23895 by U

niversity O
f O

slo, W
iley O

nline L
ibrary on [13/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://addhealth.cpc.unc.edu/
https://addhealth.cpc.unc.edu/
https://addhealth.cpc.unc.edu/
https://addhealth.cpc.unc.edu/
https://orcid.org/0000-0002-6139-1389
https://orcid.org/0000-0002-6139-1389
https://orcid.org/0000-0002-6139-1389
https://orcid.org/0000-0002-3933-9111
https://orcid.org/0000-0002-3933-9111
https://doi.org/10.1016/j.socscimed.2017.11.026
https://doi.org/10.1016/j.socscimed.2017.11.026
https://doi.org/10.1016/S1470-2045(15)00475-1
https://doi.org/10.1016/S1470-2045(15)00475-1
https://doi.org/10.1521/jscp.2008.27.3.279


Bellizzi, S., Pichierri, G., Panu Napodano, C. M., Salaris, P.,
Fiamma, M., Fozza, C., & Cegolon, L. (2021). Iron deficiency
anaemia and low BMI among adolescent girls in India: The
transition from 2005 to 2015. Public Health Nutrition, 24(7),
1577–1582. https://doi.org/10.1017/S1368980020004292

Bulczak, G., & Gugushvili, A. (2022). Downward income mobility
among individuals with poor initial health is linked with higher
cardiometabolic risk. PNAS Nexus, 1(1), 1–9. https://doi.org/10.
1093/pnasnexus/pgac012

Bulczak, G., Gugushvili, A., & Zelinska, O. (2022). How are social ori-
gin, destination and mobility linked to physical, mental, and self-
rated health? Evidence from the United States. Quality and Quan-
tity, 56(5), 3555–3585. https://doi.org/10.1007/s11135-021-01286-5

Buss, D. M., & Schmitt, D. P. (1993). Sexual strategies theory: An evo-
lutionary perspective on human mating. Psychological Review.,
100, 204–232. https://doi.org/10.1037/0033-295X.100.2.204

Cunningham, M. R. (1986). Measuring the physical in physical
attractiveness. Quasi-experiments on the sociobiology of female
facial beauty. Journal of Personality and Social Psychology., 50,
925–935. https://doi.org/10.1037/0022-3514.50.5.925

Darwin, C. (1871). The descent of man and selection in relation to
sex, (in two volumes). London: John Murray, Albemarly Street.

de Barra, M., DeBruine, L. M., Jones, B. C., Mahmud, Z. H., &
Curtis, V. A. (2013). Illness in childhood predicts face prefer-
ences in adulthood. Evolution and Human Behavior, 34(6), 384–
389. https://doi.org/10.1016/j.evolhumbehav.2013.07.001

de Jager, S., Coetzee, N., & Coetzee, V. (2018). Facial adiposity,
attractiveness, and health: A review. Frontiers in Psychology, 9,
1–16. https://doi.org/10.3389/fpsyg.2018.02562

Duru, O. K., Harawa, N. T., Kermah, D., & Norris, K. C. (2012).
Allostatic load burden and racial disparities in mortality. Jour-
nal of the National Medical Association, 104(1–2), 89–95.
https://doi.org/10.1016/s0027-9684(15)30120-6

Englis, B., Solomon, M., & Ashmore, R. (1994). Beauty before the
eyes of beholders: The cultural encoding of beauty types in
magazine advertising and music television. Journal of Advertis-
ing., 23, 49–64. https://doi.org/10.1080/00913367.1994.10673441

Entman, R. M., & Rojecki, A. (2010). The black image in the white
mind: Media and race in America. University of Chicago Press.

Ezard, G., Slack, J., Pearce, M. J., & Hodgson, T. L. (2022). Applying
the British picture vocabulary scale to estimate premorbid cog-
nitive ability in adults. Applied Neuropsychology: Adult, 29(5),
1049–1059. https://doi.org/10.1080/23279095.2020.1845700

Fallon, A. (1990). Culture in the mirror: Sociocultural determinants
of body image. Development, Deviance, and Change.

Fink, B., Grammer, K., & Matts, P. J. (2006). Visible skin color dis-
tribution plays a role in the perception of age, attractiveness,
and health in female faces. Evolution and Human Behavior, 27,
433–442. https://doi.org/10.1016/j.evolhumbehav.2006.08.007

Fink, B., Grammer, K., & Thornhill, R. (2001). Human (Homo sapi-
ens) facial attractiveness in relation to skin texture and color.
Journal of Comparative Psychology, 115, 92–99. https://doi.org/
10.1037//0735-7036.115.1.92

Fink, B., Neave, N., & Seydel, H. (2007). Male facial appearance sig-
nals physical strength to women. American Journal of Human
Biology, 19(1), 82–87. https://doi.org/10.1002/ajhb.20583

Foo, Y. Z., Simmons, L. W., & Rhodes, G. (2017). Predictors of facial
attractiveness and health in humans. Scientific Reports, 7, 1–12.
https://doi.org/10.1038/srep39731

Freedman, R. J. (1984). Reflections on beauty as it relates to health
in adolescent females. Women and Health., 9, 29–45. https://
doi.org/10.1300/J013v09n02_03

Frevert, T. K., & Walker, L. S. (2014). Physical attractiveness and
social status. Sociology Compass, 8(3), 313–323. https://doi.org/
10.1111/soc4.12132

Geronimus, A. T., Hicken, M., Keene, D., & Bound, J. (2006).
“Weathering” and age patterns of Allostatic load scores among
blacks and whites in the United States. American Journal of
Public Health, 96(5), 826–833. https://doi.org/10.2105/AJPH.
2004.060749

Grammer, K., & Thornhill, R. (1994). Human (Homo sapiens) facial
attractiveness and sexual selection: The role of symmetry and
averageness. Journal of Comparative Psychology Washington,
D.C. 1983, 108, 233–242. https://doi.org/10.1037/0735-7036.108.
3.233

Grammer, K., Fink, B., Juette, A., Ronzal, G., & Thornhill, R.
(2001). Female faces and bodies: N-dimensional feature space
and attractiveness. Advances in visual cognition.

Grammer, K., Fink, B., Møller, A. P., & Thornhill, R. (2003). Dar-
winian aesthetics: Sexual selection and the biology of beauty.
Biological Reviews of the Cambridge Philosophical Society., 78,
385–407. https://doi.org/10.1017/S1464793102006085

Gugushvili, A., Bulczak, G., Zelinska, O., & Koltai, J. (2021).
Socioeconomic position, social mobility, and health selec-
tion effects on allostatic load in the United States. PLoS
One, 16(8), e0254414. https://doi.org/10.1371/journal.pone.
0254414

Gugushvili, A., Zhao, Y., & Bukodi, E. (2019). ‘Falling from grace’
and ‘rising from rags’: Intergenerational educational mobility
and depressive symptoms. Social Science & Medicine, 222, 294–
304. https://doi.org/10.1016/j.socscimed.2018.12.027

Haas, S. A. (2006). Health selection and the process of social stratifi-
cation: The effect of childhood health on socioeconomic attain-
ment. Journal of Health and Social Behavior, 47(4), 339–354.
https://doi.org/10.1177/002214650604700403

Hakim, C. (2010). Erotic Capital. European Sociological Review,
26(5), 499–518. https://doi.org/10.1093/esr/jcq014

Hamermesh, D. S. (2011). Beauty pays: Why attractive people are
more successful. Why Attractive People Are More Successful.
https://doi.org/10.1177/0094306112462561n

Hamermesh, D. S., & Biddle, J. E. (1994). Beauty and the labour
market. The American Economic Review, 845(5), 1174–1194.

Hartmann, A. S., Steenbergen, F., Vocks, S., Büsch, D., &
Waldorf, M. (2018). How healthy is a desire to be fit and strong?
Drives for thinness, leanness, and muscularity in women in
weight training. Journal of Clinical Sport Psychology, 12(4),
544–561. https://doi.org/10.1123/jcsp.2018-0022

Hatoum, I. J., & Belle, D. (2004). Mags and abs: Media consumption
and bodily concerns in men. Sex Roles, 51(7/8), 397–407.
https://doi.org/10.1023/B:SERS.0000049229.93256.48

Henderson, A., Holzleitner, I., Talamas, S., & Perrett, D. (2016).
Perception of health from facial cues. Philosophical Transac-
tions of the Royal Society B: Biological Sciences, 371, 20150380.
https://doi.org/10.1098/rstb.2015.0380

Hinsz, V. B., Matz, D. C., & Patience, R. A. (2001). Does Women's
hair signal reproductive potential? Journal of Experimental
Social Psychology., 37, 166–172. https://doi.org/10.1006/jesp.
2000.1450

12 of 14 BULCZAK and GUGUSHVILI

 15206300, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ajhb.23895 by U

niversity O
f O

slo, W
iley O

nline L
ibrary on [13/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1017/S1368980020004292
https://doi.org/10.1093/pnasnexus/pgac012
https://doi.org/10.1093/pnasnexus/pgac012
https://doi.org/10.1007/s11135-021-01286-5
https://doi.org/10.1037/0033-295X.100.2.204
https://doi.org/10.1037/0022-3514.50.5.925
https://doi.org/10.1016/j.evolhumbehav.2013.07.001
https://doi.org/10.3389/fpsyg.2018.02562
https://doi.org/10.1016/s0027-9684(15)30120-6
https://doi.org/10.1080/00913367.1994.10673441
https://doi.org/10.1080/23279095.2020.1845700
https://doi.org/10.1016/j.evolhumbehav.2006.08.007
https://doi.org/10.1037//0735-7036.115.1.92
https://doi.org/10.1037//0735-7036.115.1.92
https://doi.org/10.1002/ajhb.20583
https://doi.org/10.1038/srep39731
https://doi.org/10.1300/J013v09n02_03
https://doi.org/10.1300/J013v09n02_03
https://doi.org/10.1111/soc4.12132
https://doi.org/10.1111/soc4.12132
https://doi.org/10.2105/AJPH.2004.060749
https://doi.org/10.2105/AJPH.2004.060749
https://doi.org/10.1037/0735-7036.108.3.233
https://doi.org/10.1037/0735-7036.108.3.233
https://doi.org/10.1017/S1464793102006085
https://doi.org/10.1371/journal.pone.0254414
https://doi.org/10.1371/journal.pone.0254414
https://doi.org/10.1016/j.socscimed.2018.12.027
https://doi.org/10.1177/002214650604700403
https://doi.org/10.1093/esr/jcq014
https://doi.org/10.1177/0094306112462561n
https://doi.org/10.1123/jcsp.2018-0022
https://doi.org/10.1023/B:SERS.0000049229.93256.48
https://doi.org/10.1098/rstb.2015.0380
https://doi.org/10.1006/jesp.2000.1450
https://doi.org/10.1006/jesp.2000.1450


Hodapp, A. F., & Gerken, K. C. (1999). Correlations between scores
for Peabody picture vocabulary test—III and the Wechsler
intelligence scale for children—III. Psychological Reports, 84-
(3_suppl), 1139–1142. https://doi.org/10.2466/pr0.1999.84.3c.
1139

Hönekopp, J., Bartholomé, T., & Jansen, G. (2004). Facial attractive-
ness, symmetry, and physical fitness in young women. Human
Nature., 15, 147–167. https://doi.org/10.1007/s12110-004-1018-4

Hume, D. K., & Montgomerie, R. (2001). Facial attractiveness sig-
nals different aspects of “quality” in women and men. Evolution
and Human Behavior, 22(2), 93–112. https://doi.org/10.1016/
S1090-5138(00)00065-9

Jayedi, A., Khan, T. A., Aune, D., Emadi, A., & Shab-Bidar, S.
(2022). Body fat and risk of all-cause mortality: A systematic
review and dose-response meta-analysis of prospective cohort
studies. International Journal of Obesity, 46(9), 1573–1581.
https://doi.org/10.1038/s41366-022-01165-5

Jerram, K. L., & Coleman, P. G. (1999). The big five personality
traits and reporting of health problems and health behaviour in
old age. British Journal of Health Psychology, 4(2), 181–192.
https://doi.org/10.1348/135910799168560

Johnson, B. D., & King, R. D. (2017). Facial profiling: Race, physical
appearance, and punishment. Criminology, 55(3), 520–547.
https://doi.org/10.1111/1745-9125.12143

Juster, R. P., McEwen, B. S., & Lupien, S. J. (2010). Allostatic load
biomarkers of chronic stress and impact on health and cogni-
tion. Neuroscience and Biobehavioral Reviews, 35(1), 2–16.
https://doi.org/10.1016/j.neubiorev.2009.10.002

Kanazawa, S. (2019). An association between women's physical
attractiveness and the length of their reproductive career in a
prospectively longitudinal nationally representative sample.
American Journal of Human Biology, e23256, e23256. https://
doi.org/10.1002/ajhb.23256

Kanazawa, S., Hu, S., & Larere, A. (2018). Why do very unattractive
workers earn so much? Economics and Human Biology, 29,
189–197. https://doi.org/10.1016/j.ehb.2018.03.003

Kanazawa, S., & Still, M. C. (2018). Is there really a beauty pre-
mium or an ugliness penalty on earnings? Journal of Business
and Psychology, 33(2), 249–262. https://doi.org/10.1007/s10869-
017-9489-6

Kholmogorova, A., Tarhanova, P., & Shalygina, O. (2018). Stan-
dards of physical beauty and mental health in children and
young people in the era of the information revolution. Interna-
tional Journal of Culture and Mental Health, 11(1), 87–98.
https://doi.org/10.1080/17542863.2017.1394007

Kremers, H. M., Nicola, P. J., Crowson, C. S., Ballman, K. V., &
Gabriel, S. E. (2004). Prognostic importance of low body mass
index in relation to cardiovascular mortality in rheumatoid
arthritis. Arthritis and Rheumatism, 50(11), 3450–3457. https://
doi.org/10.1002/art.20612

Kröger, H., Pakpahan, E., & Hoffmann, R. (2015). What causes
health inequality? A systematic review on the relative impor-
tance of social causation and health selection. The European
Journal of Public Health, 25(6), 951–960. https://doi.org/10.
1093/eurpub/ckv111

Langlois, J. H., & Stephan, C. (1977). The effects of physical attrac-
tiveness and ethnicity on Children's behavioral attributions and
peer preferences. Child Development, 48(4), 1694–1698. https://
doi.org/10.2307/1128538

Law Smith, M., Perrett, D., Jones, B., Cornwell, R., Moore, F.,
Feinberg, D., … Hillier, S. (2006). Facial appearance is a cue to
oestrogen levels in women. Proceedings of the Royal Society B:
Biological Sciences, 273(1583), 135–140. https://doi.org/10.1098/
rspb.2005.3296

McCrory, C., Fiorito, G., Ni Cheallaigh, C., Polidoro, S.,
Karisola, P., Alenius, H., … Kenny, R. A. (2019). How does
socio-economic position (SEP) get biologically embedded? A
comparison of allostatic load and the epigenetic clock(s). Psy-
choneuroendocrinology, 104(October 2018), 64–73. https://doi.
org/10.1016/j.psyneuen.2019.02.018

McEwen, B. S. (1993). Stress and the individual: Mechanisms lead-
ing to disease. Archives of Internal Medicine, 153(18), 2093.
https://doi.org/10.1001/archinte.1993.00410180039004

Meier, H. E., & Mutz, M. (2020). Does attractiveness Lead to or fol-
low from occupational success? Findings from German associa-
tional football. SAGE Open, 10(1), 215824402090341. https://
doi.org/10.1177/2158244020903413

Miller, G. F. (2001). The mating mind: How sexual choice shaped
the evolution of human nature. New York: Anchor Books.

Mobius, M. M., & Rosenblat, T. S. (2006). Why beauty matters.
American Economic Review., 96, 222–235. https://doi.org/10.
1257/000282806776157515

Monk, E. P., Esposito, M. H., & Lee, H. (2021). Beholding inequal-
ity: Race, gender, and returns to physical attractiveness in the
United States. American Journal of Sociology., 127, 194–241.
https://doi.org/10.1086/715141

Najman, J. M., Wang, W., Plotnikova, M., Mamun, A. A.,
McIntyre, D., Williams, G. M., … Clavarino, A. M.
(2020). Poverty over the early life course and young adult
cardio-metabolic risk. International Journal of Public
Health, 65(6), 759–768. https://doi.org/10.1007/s00038-
020-01423-1

Nam, C. B., & Boyd, M. (2004). Occupational status in 2000; over a
century of census-based measurement. Population Research
and Policy Review, 23(4), 327–358. https://doi.org/10.1023/B:
POPU.0000040045.51228.34

Nedelec, J. L., & Beaver, K. M. (2011). Beauty is in the sex of the
beholder: An examination of the effects of interviewer charac-
teristics on assessments of respondent attractiveness. Personal-
ity and Individual Differences, 51(8), 930–934. https://doi.org/
10.1016/j.paid.2011.07.025

Nedelec, J. L., & Beaver, K. M. (2014). Physical attractiveness as a
phenotypic marker of health: An assessment using a nationally
representative sample of American adults. Evolution and
Human Behavior, 35(6), 456–463. https://doi.org/10.1016/j.
evolhumbehav.2014.06.004

Ogunsina, K., Dibaba, D. T., & Akinyemiju, T. (2018). Association
between life-course socio-economic status and prevalence of
cardio-metabolic risk ractors in five middle-income countries.
Journal of Globalization and Health, 8(2), 1–10. https://doi.org/
10.7189/jogh.08.020405

Präg, P., & Richards, L. (2019). Intergenerational social mobility
and allostatic load in Great Britain. Journal of Epidemiology
and Community Health, 73(2), 100–105. https://doi.org/10.
1136/jech-2017-210171

Rhodes, G., Chan, J., Zebrowitz, L. A., Simmons, L. W.,
Rhodes1, G., Chan1, J., … Simmons2, L. W. (2003). Does sexual
dimorphism in human faces signal health? [THE ROYAL b i o

BULCZAK and GUGUSHVILI 13 of 14

 15206300, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ajhb.23895 by U

niversity O
f O

slo, W
iley O

nline L
ibrary on [13/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.2466/pr0.1999.84.3c.1139
https://doi.org/10.2466/pr0.1999.84.3c.1139
https://doi.org/10.1007/s12110-004-1018-4
https://doi.org/10.1016/S1090-5138(00)00065-9
https://doi.org/10.1016/S1090-5138(00)00065-9
https://doi.org/10.1038/s41366-022-01165-5
https://doi.org/10.1348/135910799168560
https://doi.org/10.1111/1745-9125.12143
https://doi.org/10.1016/j.neubiorev.2009.10.002
https://doi.org/10.1002/ajhb.23256
https://doi.org/10.1002/ajhb.23256
https://doi.org/10.1016/j.ehb.2018.03.003
https://doi.org/10.1007/s10869-017-9489-6
https://doi.org/10.1007/s10869-017-9489-6
https://doi.org/10.1080/17542863.2017.1394007
https://doi.org/10.1002/art.20612
https://doi.org/10.1002/art.20612
https://doi.org/10.1093/eurpub/ckv111
https://doi.org/10.1093/eurpub/ckv111
https://doi.org/10.2307/1128538
https://doi.org/10.2307/1128538
https://doi.org/10.1098/rspb.2005.3296
https://doi.org/10.1098/rspb.2005.3296
https://doi.org/10.1016/j.psyneuen.2019.02.018
https://doi.org/10.1016/j.psyneuen.2019.02.018
https://doi.org/10.1001/archinte.1993.00410180039004
https://doi.org/10.1177/2158244020903413
https://doi.org/10.1177/2158244020903413
https://doi.org/10.1257/000282806776157515
https://doi.org/10.1257/000282806776157515
https://doi.org/10.1086/715141
https://doi.org/10.1007/s00038-020-01423-1
https://doi.org/10.1007/s00038-020-01423-1
https://doi.org/10.1023/B:POPU.0000040045.51228.34
https://doi.org/10.1023/B:POPU.0000040045.51228.34
https://doi.org/10.1016/j.paid.2011.07.025
https://doi.org/10.1016/j.paid.2011.07.025
https://doi.org/10.1016/j.evolhumbehav.2014.06.004
https://doi.org/10.1016/j.evolhumbehav.2014.06.004
https://doi.org/10.7189/jogh.08.020405
https://doi.org/10.7189/jogh.08.020405
https://doi.org/10.1136/jech-2017-210171
https://doi.org/10.1136/jech-2017-210171


I o g y 5U-SOCIETY letters does sexual dimorphism in human
faces signal health?]. Source: Proceedings: Biological Sciences
Biology Letters, 270, S93–S95.

Rikowski, A., & Grammer, K. (1999). Human body odour, symme-
try and attractiveness. Proceedings of the Royal Society B: Biolog-
ical Sciences., 266, 869–874. https://doi.org/10.1098/rspb.1999.
0717

Rolheiser, L., Zacher, M., Subramanian, S. V., & Arcaya, M. C.
(2022). Do health trajectories predict neighborhood outcomes?
Evidence of health selection in a diverse sample of U.S. adults.
Health and Place, 73, 102713. https://doi.org/10.1016/j.
healthplace.2021.102713

Rubin, D. B. (1987). Multiple imputation for nonresponse in surveys.
John Wiley & Sons.

Shackelford, T. K., & Larsen, R. J. (1999). Facial attractiveness and
physical health. Evolution and Human Behavior, 20(1), 71–76.
https://doi.org/10.1016/S1090-5138(98)00036-1

Singh, D. (1995). Female judgment of male attractiveness and desir-
ability for relationships: Role of waist-to-hip ratio and financial
status. Journal of Personality and Social Psychology., 69, 1089–
1101. https://doi.org/10.1037/0022-3514.69.6.1089

Sipola-Leppanen, M., Vaarasmaki, M., Tikanmaki, M.,
Matinolli, H.-M., Miettola, S., Hovi, P., … Kajantie, E. (2015).
Cardiometabolic risk factors in young adults who were born
preterm. American Journal of Epidemiology, 181(11), 861–873.
https://doi.org/10.1093/aje/kwu443

Skinner, A. C., Perrin, E. M., Moss, L. A., & Skelton, J. A. (2015).
Cardiometabolic risks and severity of obesity in children and
young adults. New England Journal of Medicine, 373(14), 1307–
1317. https://doi.org/10.1056/NEJMoa1502821

Sugiyama, L. S. (2015). Physical attractiveness in Adaptationist per-
spective. In D. M. Buss (Ed.), The Handbook of Evolutionary
Psychology, January 2005, 292–343. https://doi.org/10.1002/
9780470939376.ch10

Symons, D., Abramson, P. R., & Pinkerton, S. 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. Univer-
sity of Chicago Press.

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.
https://doi.org/10.1016/j.evolhumbehav.2005.06.001

Tooby, J., & Cosmides, L. (1990). The past explains the present.
Ethology and Sociobiology., 11, 375–424. https://doi.org/10.
1016/0162-3095(90)90017-z

Umberson, D., & Hughes, M. (1987). The impact of physical attrac-
tiveness on achievement and psychological well-being. Social

Psychology Quarterly, 50(3), 227. https://doi.org/10.2307/
2786823

Upchurch, D. M., Rainisch, B. W., & Chyu, L. (2015). Greater lei-
sure time physical activity is associated with lower Allostatic
load in white, black, and Mexican American midlife women:
Findings from the National Health and nutrition examination
survey, 1999 through 2004. Women's Health Issues, 25(6), 680–
687. https://doi.org/10.1016/j.whi.2015.07.002

Vie, T. L., Hufthammer, K. O., Holmen, T. L., Meland, E., &
Breidablik, H. J. (2014). Is self-rated health a stable and predic-
tive factor for allostatic load in early adulthood? Findings from
the Nord Trøndelag health study (HUNT). Social Science and
Medicine, 117, 1–9. https://doi.org/10.1016/j.socscimed.2014.
07.019

Wang, G., Djafarian, K., Egedigwe, C. A., el Hamdouchi, A.,
Ojiambo, R., Ramuth, H., … Speakman, J. R. (2015). The rela-
tionship of female physical attractiveness to body fatness. PeerJ,
3, e1155. https://doi.org/10.7717/peerj.1155

Weeden, J., & Sabini, J. (2005). Physical attractiveness and health
in Western societies: A review. Psychological Bulletin, 131(5),
635–653. https://doi.org/10.1037/0033-2909.131.5.635

WHO. (2010). A healthy lifestyle - WHO recommendations. World
Health Organization. Retrieved from https://www.who.int/
europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-
recommendations
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