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Chapter 1
General introduction

When travelling from Florence to Siena, one comes across a most peculiar
sight: on top of a hill, several tall but simple towers rise across the horizon.
This is the skyline of the medieval Tuscan town of San Gimignano, dominated
by 13 ancient towers. At its peak, the town had 72 towers, built between the
12th and 14th century by each aristocratic family that could afford it, and used
for housing and fortification. However, most importantly, they served as prestige objects, as each tower was a symbol of power. By building the towers,
families boasted their political power: the higher the tower, the more power
it represented (“Comune di San Gimignano,” n.d., “SanGimignano.net,” n.d.).
San Gimignano’s towers are an example of how social status is mentally represented in information about height (e.g., van Quaquebeke & Giessner, 2010). Across
cultures, the size of objects is used to represent the social status of the owner,
for example thrones, offices, and cars (Fiske, 1992). Thoughts about status are
automatically linked to a vertical dimension in space: up, above, or large are cues
for high power; down, below, and small are cues for low power (Lakoff & Johnson,
1980). Larger objects are seen as having higher status and being more desirable. Dubois, Rucker, and Galinsky (2012) found that consumers view larger-sized
products within a set as having a greater status, and that individuals who felt
powerless chose larger options, especially in public, as a means to signal status. Across four studies, Silvera, Josephs, and Giesler (2002) showed that both
adults and children think of larger objects as being more beautiful than smaller
objects. When children are asked to estimate the size of coins or grey disks
of similar size, not only are the coins estimated as being larger, but more valuable coins are also estimated as being larger than those of less value (Bruner &
Goodman, 1947). Moreover, poorer children estimated the coins as larger than
richer children did. Similarly, when children were asked to estimate the size of
desserts, they estimated the desserts they liked better as larger (Beams, 1954).
Not only the size of objects is associated with power and desirability, human height
is also pivotal for social dominance across cultures and languages (Roberts & Herman,
1986; Thomsen, Frankenhuis, Ingold-Smith, & Carey, 2011; Young & French, 1996).
Indeed, many metaphors used in our language that associate bigger with better (or
smaller with worse) in a social context come to mind: ‘your highness’, ‘being the
bigger man’, ‘feeling small’, or ‘looking down on someone’ are just a few examples.
Size is an important aspect of cognition and an important tool for evaluating other
11
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individuals, and it is becoming more and more clear that physical attributes, like
human height, can have strong effects on our psychology. For example, research
has shown that height influences how we perceive others (e.g., Blaker et al., 2013;
Chu & Geary, 2005; Martel & Biller, 1987), and how we feel (about ourselves) (e.g.,
Carrieri & De Paola, 2012; Prieto & Robbins, 1975; however, see also Hensley,
1983; Melamed, 1992). Although the subject of human height has been thoroughly
studied throughout the social and behavioral sciences, research has mostly focused on the height premium of tallness, and not on the penalties of shortness.
Already in 1946, Barker, Wright, and Gonick noted that “no investigations of the
behavior of persons with short stature have come to our attention. The absence of
studies of short men is interesting in view of the fact that shortness in men is frequently mentioned as a liability” (p. 13). A few decades later, Prieto and Robbins
(1975) argued that “since it can be demonstrated that this culture positively values
tall stature, particularly for males, … the consequences of short stature deserve
attention from behavioral scientists” (p. 395). However, social scientists have not
taken these suggestions to heart, as researchers still tend to focus on tallness,
and there is a clear paucity of studies examining the behavioral effects of height.
Even though it has been remarked that research on height and behavior is needed,
especially regarding short men, anno 2016 the number of studies we could find
measuring actual behavior was still virtually non-existent (we only found one by
Stulp, Buunk, Verhulst, & Pollet, 2015). The psychological research on height concerning social perception is broader, and recently, the association between height
and status/dominance has received some attention from evolutionary psychologists (e.g., Blaker & van Vugt, 2014; Fessler, Holbrook, & Snyder, 2012; Lukaszewski,
Simmons, Anderson, & Roney, 2016). However, some questions have still been left
unanswered. Specifically, we have identified four gaps in the psychological literature on human height:
1. Psychological height research tends to focus on the benefits of tallness (height premium), while both the (potential) liabilities and advantages of shortness are understudied
2. Psychological height research examining actual behavior is severely
understudied
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3. Social perception research on height and status tends to focus on
dominance-based status, while prestige-based status is understudied
4. There is no measure for self-perception of height as a possible underlying mechanism for explaining the relationship between height
and behavior
The aim of this dissertation is to instigate a more integral examination of the psychology of height by (1) complementing and extending social perception research
regarding height and prestige; (2) developing a line of research on the effects of
height on actual behavior; and (3) constructing a measure for individual differences in self- and social appraisals of height. Accordingly, the dissertation consists
of three parts: part one consists of chapters two and three, and deals with social
perception of height; part two consists of chapters four and five, and deals with
the effects of height on actual interpersonal behavior; and part three consists of
chapter six, which describes the development and validation of a scale measuring
individual differences in height appraisals. This introduction provides a short overview of the history of human height measurement. Next, we will review the literature regarding the psychology of human height from an evolutionary theoretical
framework, followed by an overview of the empirical chapters. As this dissertation
is a result of collaborative efforts, the word ‘we’ is used throughout all chapters.
A short history of human height measurement
Throughout history, the main focus of human height measurement has been
to study and monitor children’s growth. Auxology refers to the study of growth
patterns in children and adolescents, both in normal and in pathological conditions, and taking environmental conditions into account (Centro Studi Auxologici,
n.d.). The term was coined by the French scientist Godin at the beginning of the
twentieth century. However, the formal study of human growth and development
started much earlier, and has over 300 years of history. For example, the earliest
retrieved and analyzed military data on height go back to 1741 (in Norway;
Ulijaszek, Johnston, & Preece, 1998). Army records indeed proved to be a valuable
source of height information for researchers studying anthropometrics, and in the
late 18th century, physical stature started being systematically measured amongst
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other demographic groups as well (e.g., children, but also convicts, slaves, and
servants; Komlos, 1998). The first longitudinal growth study was conducted by a
French nobleman named Philibert de Montbeillard: upon the birth of his son in
1759, Montbeillard started to measure his height roughly every six months until
the boy reached adulthood in 1777. Montbeillard’s study has historic significance
for modern growth experts due to the well-documented and careful and precise
nature of the study (Hall, 2006; Tanner, 1981). Also in the 1750’s, doctors started
keeping track of the height and weight of children: Christian Jampert in Berlin, for
example, started to record measurements of children in his hospital, while J.G.
Roederer in Gottingen initiated the measurement of newborns (Tanner, 1981).
However, Montbeillard’s study did not receive much attention until it was rediscovered in 1927 (150 years later!) and plotted to become the first growth velocity
chart (Hall, 2006). The first cross-sectional growth chart was developed by Adolphe
Quetelet, who studied the normal distribution of height in children in 1831 (Hall,
2006; Tanner, 1981). After this, the measurement of height in children started to
blossom, and in the 1870’s, Francis Galton helped establish a society for the formal
measurement of human beings, the ‘Anthropometric Committee of the British Association for the Advancement of Science’ (Tanner, 1981). More importantly, Galton
also invented the stadiometer, a medical device used to measure height that is
still used today. Galton helped instigating national child measurement campaigns
throughout Europe and North America (Hall, 2006; Tanner, 1981). The first major
longitudinal study of childhood growth in local schools started in 1891, and was led
by the anthropologist Franz Boas, who also collected height data on ethnic groups
(Hall, 2006; Tanner, 1981). Boas’ most important contribution was the concept of
‘tempo of growth’ (while young children grow relevantly uniformly, increase in
variability of growth rate is much greater during adolescence) and producing the
first national standards for height and weight of North American children (Hall,
2006; Tanner, 1981). Boas was also the first to recognize the importance of environmental influences on height. Inspired by Boas’ work, James Tanner set out to
create a childhood growth chart in the United Kingdom, using ‘growth standards’
in order to guide the optimal growth of children (the first British national chart
came out in the 1960’s, the first North American in 1977). Such growth charts are
still used in Europe and North America today, as the measurement and data gathering
of height in children has become commonplace (Hall, 2006; Tanner, 1981).
14

An evolutionary psychological view on human height
Natural selection and height							
Darwin’s (1859) theory of natural selection refers to the process of individuals becoming adapted to their environment. Natural selection is based on four principles (Barrett, Dunbar, & Lycett, 2002; Dunbar, 1982): (1) the principle of variation:
individuals show variation in traits (phenotypes); (2) the principle of inheritance:
(a part of) this variation is passed on to offspring (heritability); (3) the principle of
adaptation: some of these variations help individuals in competing over scarce
resources and mates; and (4) the principle of evolution: due to these effective
heritable variations, individuals who have inherited certain traits will have more
offspring than others, because they had a competitive advantage (e.g., they were
more successful at finding resources and/or mates). Height is a trait that shows
much variation, both across and within cultures. At the moment, the tallest people
are Dutch men, with an average of 182.5 cm, while the shortest people are women from Guatemala, with an average of 149.4 cm (NCD Risk Factor Collaboration,
2016). Human height is also a highly heritable trait: most of the variance in height
can be explained by genes that are passed on to offspring (Lettre, 2011; Pawlowski,
2012). However, human height is determined by both genes and the environment:
prenatal influences, childhood disease and stress, and socioeconomic aspects like
parental education and quality of nutrition are also important factors in developing
final body height (Pawlowski, 2012). Height also has competitive advantages. In
general, taller individuals, especially men, are healthier (Carrieri & De Paola, 2012;
Silventoinen, Lahelma, & Rahkonen, 1999) and have lower mortality (Magnusson,
Gunnell, Tynelius, Smith, & Rasmussen, 2005; Sear, 2010) than shorter individuals.
Height also contributes to success in intra-sexual and inter-sexual competition.
However, regarding this dissertation, that other important force of evolution may
be most relevant for our research: sexual selection.
Sexual selection and height							
Darwin (1871) argued that not only the environment has its influence on selection, but also the preferences of potential mates. As a feature like the peacock’s
tail was believed to be a disadvantage in terms of survival, Darwin suggested that
it evolved in spite of this disadvantage because its advantage in terms of mating
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compensated for it: because female peacocks preferred males with larger tail
feathers, these males had more mating opportunities, and thus higher fitness than males with smaller tail feathers. Sexual selection occurs within one
sex (intra-sexual selection) or between the two sexes (inter-sexual selection).
Intra-sexual selection refers to members of the same sex (usually males) competing with each other over access to mates of the other sex (usually females),
and females having a preference for some males over other males (Darwin,
1871; Barrett, Dunbar, & Lycett, 2002). Inter-sexual selection is often referred
to as female choice, and refers to females having a preference for certain male
characteristics. These characteristics help the female to produce or nurture offspring (e.g., the ability to defend them or to provide food), or they signal high
quality genes (like the peacock’s tail feathers) (Darwin, 1871; Trivers, 1972).
Sexual selection theory suggests that an individual’s physiology and psychology
have been shaped by the joint forces of inter-sexual and intra-sexual competition
(e.g., Andersson, 1994; Trivers, 1972; Buss & Schmitt, 1993; Puts, 2010). Male
height has been argued to be in part a product of both selection forces (Pawlowski,
2012) as being tall increases the ability to attract a potential mate (e.g. Nettle,
2002; Stulp, Buunk, & Pollet, 2013), and larger body size benefits men in intra-sexual
competition (e.g., Carrier, 2011; Lassek & Gaulin, 2009; Puts, 2010). Intra-sexual
selection occurs (amongst others) on male characteristics that typically enable success in combat with other males, such as strength and size (Puts, 2010; Sell, Hone,
& Pound, 2012). As height is related to physical dominance, it provides a greater
likelihood for men to win contests over resources or mates, as physical dominance
is a means of obtaining resources (Archer & Thanzami, 2007; Ellis, 1995).
Inter-sexual competition and height						
Taller (but not too tall) men have higher mate value, and as a result have better
chances of passing on their genes to subsequent generations (e.g. Nettle, 2002;
Stulp, Buunk, & Pollet, 2013). This higher mate value stems from women experiencing both direct and indirect benefits from having a tall male as their mate
(Andersson, 1994). Direct benefits refer to circumstances benefitting the woman,
her status, and her chances of surviving, while indirect benefits refer to circumstances
benefitting the woman’s offspring (Andersson, 1994). As male tallness is associated
with higher social status, taller males are able to provide more resources for their
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mates and their offspring (e.g., Ellis, 1994a; Judge & Cable, 2004). Height is an
important factor for women in terms of mate choice (Courtiol, Raymond, Godelle,
& Ferdy, 2010), and women tend to be more attracted to above average height
men (but not too tall men; Hensley, 1994; Jackson & Ervin, 1992; Nettle, 2002a;
Pawlowski, Dunbar, & Lipowicz, 2000; Stulp, Buunk, & Pollet, 2013). When looking
at actual romantic partners, research on assortative mating for height has shown
that shorter men tend to end up with shorter women, while taller men tend to
end up with taller women (Courtiol, Raymond, Godelle, & Ferdy, 2010; Sear, 2010;
Stulp, Buunk, Pollet, Nettle, & Verhulst, 2013). However, both sexes seem to prefer a taller male and shorter female in heterosexual romantic relationships, also
referred to as the male-taller norm (Ellis, 1995; Gillis & Avis, 1980; Pawlowski et
al., 2000; Pierce, 1996). With respect to the male-taller norm, it seems like females
prefer larger height differences than males do (Stulp, Buunk, & Pollet, 2013). A
preference for tall males and the male-taller norm seems to be prevalent in most
cultures, however there are exceptions (e.g., Gillis & Avis, 1980; Pierce, 1996; Sear
& Marlowe, 2009).
Intra-sexual competition and height						
Taller men have an advantage in intra-sexual competition, because of their ability
to win physical fights and because they are more often allocated a high-status position, and thus able to control resources. Height and strength are parts of one’s
physical formidability, or how large and strong an individual is conceptualized to
be (Fessler, Holbrook, & Snyder, 2012). Evolutionary psychological theory suggests
that individuals use perceived physical formidability (of men) for assessing status through both fighting ability and leadership skills. By being able to infer the
magnitude of costs that an opponent is able to inflict, individuals gain important
information that can be used to decide whether to persevere or defer in (dyadic)
conflicts (Parker, 1974; Sell et al., 2009). Social perception research has shown
that there is a positive association between status and body size, especially in
men (Blaker et al., 2013; Judge & Cable, 2004). Children already use body size to
infer social dominance (Blaker & van Vugt, 2014; Montepare, 1995; Thomsen et
al., 2011), and adults generally tend to see taller individuals as more dominant,
intelligent, competent, persuasive, charismatic, and as better leadership material
overall than they do shorter individuals (Batres, Re, & Perrett, 2015; Blaker et al.,
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2013; Hamstra, 2014; Hensley & Cooper, 1987; Jackson & Ervin, 1992; Re et al.,
2012; Young & French, 1996). People also tend to estimate a man’s height as greater
when they are told he has a higher status as opposed to a lower status (Dannenmaier & Thumin, 1964; Wilson, 1968) or when he acts more dominantly instead of
submissively (Marsh, Yu, Schechter, & Blair, 2009). In politics, taller US presidents
are rated as having more ‘presidential greatness’ than their shorter counterparts
(Stulp, Buunk, Verhulst, & Pollet, 2013). Furthermore, politicians who lost an election were judged as shorter, while the politician who won was judged as being taller
compared to before the elections, and this was at least partly due to a change in
social status (Higham & Carment, 1992; Sorokowski, 2010). In sum, people tend
to positively associate height with social status, and social status with height.
The higher a man is in social status, the greater control he has over resources (e.g.,
Ellis, 1995). More formidable men actually occupy a high social status position
more often than less formidable men, and this has been documented in a variety
of cultures (Bernard, 1928; Brown & Chia-yun, n.d.; Egolf & Corder, 1991; Ellis,
1994a; Gawley et al., 2009; Handwerker & Crosbie, 1982; Judge & Cable, 2004;
Mazur, Mazur, & Keating, 1984; Werner, 1982). Ellis (1994a) concluded on the basis of 160 studies from preindustrial and industrial societies, that there is indeed a
universal height-status relationship in humans. Research has shown that this association remains after controlling for potentially confounding factors like genetics,
nutrition, and intelligence (Case & Paxson, 2008; Ellis, 1994b; Persico, Postlewaite,
& Silverman, 2004; Silventoinen et al., 1999). Furthermore, male tallness has been
linked to actual dominant behavior (Stulp et al., 2015) and dominant personality
characteristics (Melamed, 1992).
Gender differences
Notably, the above described research on social perception of height and social
status mostly dealt with men. Indeed, the positive outcomes associated with social
perception of height in others are generally (more) relevant for men. Career- wise,
both taller men and taller women are perceived as more intelligent and better leaders (Blaker et al., 2013), and as better professionals (Jackson & Ervin, 1992; Judge
& Cable, 2004). However, leadership and status perceptions associated with height
tend to be stronger for men than for women (Blaker et al., 2013; Melamed, 1994;
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Re et al., 2013) or even non-existing for women (Gawley et al., 2009; Hamstra, 2014).
While taller men are perceived as more dominant and masculine than shorter
men (Batres et al., 2015; Blaker et al., 2013), taller women are perceived as more
affluent, assertive, ambitious (Chu & Geary, 2005) and better managers (Lindeman & Sundvik, 1994) than shorter women. In sum, tallness benefits both men
and women in the workplace and overall, the association seems stronger for men.
However, when it comes to perceptions of attractiveness, the picture is less clear.
Sear (2010) made the tentative conclusion that short height is rarely advantageous, particularly for men, while tall height is not universally advantageous, particularly for women. However, being too tall is also not advantageous for men: the
extremes in the height spectrum are perceived as less attractive. Women prefer
average or somewhat above average height in men, while shortness or extreme
tallness are not preferred (Courtiol, Raymond, Godelle, & Ferdy, 2010; Frederick
& Jenkins, 2015; Hensley, 1994; Stulp, Buunk, Pollet, Nettle, & Verhulst, 2013).
Previous research on attractiveness perceptions of tall vs. short women resulted in
mixed findings. Indeed, some studies showed that tall height is not an attractive asset
for a woman, as shorter women were perceived as being more attractive
(Cameron, Oskamp, & Sparks, 1977; Pawłowski, 2003; Pawlowski & Jasienska,
2005; Shepperd & Strathman, 1989), however other studies showed that tall
women were perceived as being more attractive (Hensley, 1994; Jackson & Ervin,
1992; Lynn & Shurgot, 1984).
The current research
The above reviewed literature suggests that both natural and sexual selection operate on height, and that being of tall height has its advantages, especially for men.
This dissertation aims to further our knowledge about the psychology of height, or
how height may influence behavior. We hypothesize that individuals pay attention
to height cues in social interactions. These height cues can be external, when perceiving other individuals’ height, or internal, when perceiving one’s own height.
Furthermore, these height cues may be used as input in psychological mechanisms
influencing behavior in different domains, for example when competing over mates
or resources, when forming and maintaining coalitions, or when allocating social
status. Thus, both internal and external height cues could influence perceptions
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of other individuals, (interpersonal) behavior, and self-perceptions. Next, we will
discuss how we examined our research questions and addressed the literature
gaps we identified. Table 1.1 at the end of this chapter provides an overview of our
research questions and the chapters in which they are examined.
Height as a cue for social perception
Social perception								
The study of social perception entails examining the cognitive and behavioral consequences of our impressions of other people, or the ways in which individuals perceive, judge, and interpret other individuals and their behavior, and use this information to guide their own actions (Snyder, Tanke, & Berscheid, 1977; Tajfel, 1959).
Indeed, perceiving is for doing: perception serves a functional role because it tells
us how to behave in a given situation (Zebrowitz-McArthur & Baron, 1983). For
humans, other individuals are one of the most attention-grabbing perceptional
subjects, and the aspects of another individual that we perceive immediately,
even cannot help paying attention to, all have adaptive or evolutionary value (i.e.
gender, age, attractiveness; Moskowitz, 2005; Zebrowitz-McArthur & Baron, 1983).
Humans perceive others on a daily basis, and these perceptions influence our
behavior, but do these perceptions need to be accurate? How important accuracy of our social perceptions is, depends on the situation. Gill and Swann
(2004) make a case for pragmatic accuracy: they argue that accuracy is a pragmatic matter, as you only need the amount of accuracy that enables you to
predict what a person is like and how he or she is likely to behave within the
bounda-ries of the situation, relationship, and goals you have with this individual.
We can roughly distinguish between two goals for person perception: 1) immediate for survival (fight/flight response) and reproductive success, or 2) (more elaborate)
inferences of another individual to help us guide our behavior in (future) social
interactions. For the first goal, we would only need to have a useful degree of
accuracy in making a ‘quick and dirty’ judgment of the other person (Haselton &
Funder, 2006). The use of such a heuristic might lead to erroneous perceptions,
however these errors are arguably less costly than other errors made when responding with inappropriate behavior when not using the heuristic (Haselton &
Buss, 2000; Zebrowitz & Montepare, 2006). For the second goal, perception accu-
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racy should improve when spending more time with a certain individual, and/or
when the relationship with this individual becomes more important. Indeed, people
are more accurate in their perceptions of others when making estimations in a more
relevant context or when estimating individuals with whom we have important relationships (e.g. a romantic partner; Gill & Swann, 2004). However, perceptual errors
have been demonstrated in perception research for zero-acquaintance judgments
as well as judgments of people with whom we (expect to) have longer interactions
or even relationships (e.g., Darley & Berscheid, 1967; Lemay & Clark, 2015; Stillman & Maner, 2009). Individuals tend to see others in a way that confirms their
expectations (Klein & Kunda, 1992; Kunda, 1990; Maner et al., 2005), and prospective interaction partners are perceived in a way that will facilitate the upcoming
interaction (Darley & Berscheid, 1967; Murray, 1999; Tiedens, Unzueta, & Young,
2007). In sum, social perception is functional as it helps us with basic survival and
reproduction, but it also helps us in guiding our social behavior. Furthermore, perception accuracy is pragmatic as the degree of needed accuracy depends on the
situational demands, and certain perceptual errors can even help in promoting
positive interpersonal relationships.
Prestige - social perception of height and skills					
In addition to age, gender, and attractiveness, height is also an aspect of other
individuals’ appearances that we can immediately perceive. Social perception
research on height and status tends to focus on dominance-based status, while
prestige-based status is understudied. While the described positive association
between body size and social status is based on asserting dominance (the ability to
aggressively intimidate rivals and subordinates), this association can also be based
on prestige (gaining respect through expertise or know-how; Cheng, Tracy, Foulsham,
Kingstone, & Henrich, 2013; Lukaszewski et al., 2016). Perceived physical formidability is used as a cue for interpreting leadership skills (Blaker et al., 2013; Lukaszewski, Simmons, Anderson, & Roney, 2016), as men with greater physical formidability
are better able to effectively regulate within-group processes (Lukaszewski et al.,
2016; Von Rueden, 2014) and to represent the group during collaborations or conflicts with other groups (Blaker & van Vugt, 2014; Brown & Chia-yun, n.d.; Murray,
2014; Sahlins, 1963; Vugt & Ahuja, 2010). In this case, formidable men gain social
status because they can provide benefits for the group (prestige), and not because
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they are able to physically enforce their will on others (dominance). Research by
Blaker and van Vugt (2014) showed that high status individuals were generally rated
as both taller and stronger (more muscular) than low status individuals. However,
dominance-based high status individuals were estimated stronger than prestige-based high status individuals. There were no differences in height perceptions
between dominance- or prestige-based individuals. As anthropological studies
among egalitarian societies did not find an association between physical formidability and prestige (Undurraga, Zebrowitz, Eisenberg, Reyes-García, & Godoy, 2012;
Von Rueden, Gurven, & Kaplan, 2008), Blaker and van Vugt (2014) argued that a perceptual association between height and prestige might come from experience with
social inequality, and that the association between height and prestige is, in contrast to the association between height and dominance, culturally learnt over time.
However, some questions about this association still remain, for example, concerning the strength of the heuristic, and whether it is also used when it does
not have direct utility. Research has shown that height cues influence perceived
social status, but do social status cues also influence perceived height? Furthermore, does the heuristic differ for individuals in our out-group, compared to our
in-group? And what is the effect of perceiver characteristics like gender or one’s
own height on the estimations made of others? In chapters two and three, we
aimed to address the following research questions:
1. Is the positive association between height and prestige a strong and
bidirectional one?
2. Are high-status in-group individuals perceived as taller than high-status
out-group individuals?
3. What is the effect of perceiver characteristics (gender, own height)
on social perceptions of height?
4. Are winners perceived as taller than losers are?
Chapter 2: Perceived performance of professional football players is positively
associated with perceptions of their physical formidability			
Chapter two focused on the positive association between body size and prestige.
22

Prestige is high status allocated to those individuals who can contribute benefits to the group because they possess certain skills, knowledge, or abilities (e.g.,
Cheng et al., 2013; Henrich & Gil-White, 2001; Von Rueden et al., 2008; Vugt &
Tybur, 2014). Research suggests that individuals make use of a ‘bigger-is-better’
heuristic when perceiving other individuals (Blaker et al., 2013; Jackson & Ervin,
1992; Young & French, 1996). We aimed to test the strength and bi-directionality
of this heuristic by examining whether ‘better’ (prestige) also leads to appraisals
as ‘bigger’ (taller and heavier; a “Better is Bigger Bias”, or “BBB”) in a novel domain: sports. In particular, we investigated social perception in football (soccer),
where performance and physical size tend to be uncorrelated. Using an improved
methodological approach by relying on multiple measurements of physical formidability, we examined real coalitional sports groups on a national- (Study 1) and
team level (Study 2), as well as in a fictional team where performance was manipulated (Study 3). Results of two correlational studies (N = 516) and one experimental study (N = 90) suggest that perceived performance (measure for prestige)
significantly predicted both the perceived height (all three studies) and perceived
weight (studies 1 and 2) of professional football players, thus confirming the BBB.
Individuals who reported to be bigger fans of the team, also estimated the players
to be taller and heavier, suggesting that coalitional affiliation influences perceived
physical formidability of in-group members. Against our expectations, we did not
find support for effects of perceiver characteristics on estimated formidability.
There were also no significant effects of winning or losing the match on perceptions of physical formidability, suggesting perhaps that the BBB may be limited to
individual performances rather than team performances.
Chapter 3: Motivated Distortions in Perceived Formidability of Political Leaders
Chapter three was designed to replicate and extend earlier research on height
perceptions of political leaders, indicating that supporters perceive their leaders
as taller than non-supporters do, and winners are perceived as taller after the
elections, while losers are perceived as shorter after the elections (winner/loser
effects) (Higham & Carment, 1992; Sorokowski, 2010). We hypothesized that due
to coalitional affiliations, in-group leaders’ formidability would be overestimated
more than out-group leaders’ formidability and that this status-size association is
driven by prestige. We also tested whether previously found gender effects in esti-
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mates were due to using one’s own height as an anchor, and we used an improved
methodological approach by relying on multiple measurements of physical formidability and a within-subject design for testing winner/loser effects. The results of
an online two-part longitudinal study (Wave1: N = 2,011; Wave2: N = 322) suggested
that estimated physical formidability of political leaders is affected by motivated perception, as prestige was positively associated with estimated formidability, and
in-group leaders were estimated more formidable than out-group leaders. We
conclude that distortions in judged formidability related to social status are the
result of motivated social perception in order to promote group functioning and
leadership. Although we did not replicate a winner-effect (greater estimations of
formidability after winning the elections), we did find some evidence for a loser-effect. Earlier suggestions that men make larger estimations than women because of
their own larger body size were not supported.
Height as a cue for behavior
Psychological height research tends to focus on the benefits of tallness (height
premium), while the (potential) liabilities and advantages of shortness are understudied. Additionally, psychological height research examining actual behavior is
severely understudied. Compared to the body of research on social perception of
height, the number of studies that investigate actual behavioral effects of height
is slim. Most non-perception studies have dealt with correlates of height in workplace success (e.g., Judge & Cable, 2004), reproductive success (i.e., an individual’s
number of (fertile) offspring) (e.g., Nettle, 2002; Stulp, Pollet, Verhulst, & Buunk,
2012), or personality characteristics (e.g., Melamed, 1992, 1994). However, the
dependent variables in these studies are all either non-behavioral outcomes like
salary or job promotion, or self-reported questionnaires. Stulp et al. (2015) were
the first to examine the direct influence of height on the likelihood of attaining
higher social status through dominant behavior. They conducted three observational studies and found that height is indeed positively associated with dominant behavior: 1) taller individuals in same-sex pairs more often took precedence
over short individuals on a narrow sidewalk; 2) pedestrians in a busy shopping
street were more likely to give way to taller confederates (both male and female)
compared to shorter confederates, and this effect was slightly stronger for men;
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3) pedestrians in a busy shopping street were more likely to collide with shorter confederates compared to taller confederates (both male and female), however men were less likely to collide with the female confederate; 4) however, in
the third study, taller pedestrians were more likely to yield for the confederate
compared to shorter pedestrians when the confederate was of the opposite sex,
while no effect of height was found when the confederate was of the same sex.
Stulp et al.’s (2015) findings suggest that competitive behavior relating to height is
more relevant for same sex dyads, and that these effects are stronger for men than
for women. While this study has some notable strengths, for example, observing
naturally occurring behavior and a large number of observations, more research
is needed in order to replicate and extend these first findings on height and
behavior. Furthermore, the study examined overt dominance interactions, which
overall lead to taller individuals exhibiting the dominant behavior. However, in the
context of competition, for example over resources, individuals might use different
behavioral strategies when interactions are not overt. While tall individuals are the
‘winners’ in these overt interactions, short individuals might have a better shot at
winning in competitions where behavior is not directly perceived by the rival, or
when they can compensate their behavioral strategy in a non-dominant way (e.g.,
taking risk). In chapters four and five, we aimed to address the following research
questions:
5. How does height influence men’s behavior in a dyadic intrasexual
competitive context?
6. How does height influence men’s behavior in a dyadic intersexual
competitive context?
Chapter 4: The Napoleon complex: When shorter men take more		
The aim of chapter four was to use a quasi-experimental approach (randomly allocating men to dyads) to examine actual behavioral effects of (relative) height in
a competitive context. Inspired by an evolutionary psychological perspective on
the Napoleon complex – the theory that men respond to feelings of inferiority due
to shortness by overcompensating on other traits -, we hypothesized that, given
the costs associated with direct physical aggression, relatively shorter males are
likely to show more indirect aggression when competing over resources with taller
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males. Three studies provide support in line with the Napoleon complex. Our pilot
study (Study 4.1, N = 60) shows that men, unlike women, keep more resources
when they feel small. Further, when paired with a taller opponent, short men keep
more resources in a Dictator game but not in an Ultimatum game (Study 4.2, N =
42), nor did they behave more aggressively in a task involving non-instrumental
aggression (Study 4.3, N = 164). We conclude that in dyadic intra-sexual competitions, relatively shorter men respond to physical cues that they are less competitive, and as a result, show more behavioral flexibility to acquire resources.
Chapter 5: Virtual competition over attractive females				
Chapter five aimed to examine actual competitive behavior between males over
a female by manipulating the height of a virtual male rival. Research shows that
men are more prone to risk-taking behavior when an attractive female is present,
suggesting that men use risk taking as a self-presentational strategy to impress
potential mates (e.g., Frankenhuis, Dotsch, Karremans, & Wigboldus, 2010). We
hypothesized that when men compete over women, not only the presence of an
available female, but also the physical formidability of any male rivals affects their
behavior. Using a Virtual Reality design, 94 male participants were randomly assigned to an interaction with either a short male rival (166 cm) or a tall male rival
(196 cm). Participants and their virtual rivals had to cross a wobbly-looking bridge
over an abyss. The speed of their crossing was the dependent measure of risk taking. An
attractive virtual female was present, viewing the participants’ behavior. We expected men in the tall rival condition to take more risks than men in the short rival
condition, and that single men would take more risk than committed men would.
However, none of our main hypotheses were confirmed. This could be due to our
experimental set-up, as our manipulation of height did not work. Our results do
suggest that when men compete over women, information about the height of
male rivals influences perception of the outcome of the competition, making it
more desirable when rivals are taller. The manipulation of height and (internalized)
perspective with the use of virtual reality technology is a challenge that does not
guarantee success. Hopefully, future research will focus on developing a good and
ecologically valid height manipulation for use in virtual reality.
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Height as a cue for self-perceptions
To our knowledge, there is currently no measure for self- and social appraisals of
height as a possible underlying mechanism for explaining the relationship between height and behavior. With regards to general psychosocial functioning,
there do not seem to be any associations with actual height. Several studies have
demonstrated that short individuals do not differ in their psychosocial functioning
compared to average-sized individuals (Gilmour & Skuse, 1996; Kranzler, Rosenbloom, Proctor, Diamond, & Watson, 2000; Voss, 2006; Voss & Sandberg, 2004).
However, while Prieto and Robbins (1975) did not find an association between actual height and self-esteem of young men, they did find positive and significant
associations between self-, peers’, and teacher’s perceptions of their height and
self-esteem. Other studies have found similar results (Hensley, 1983; Melamed,
1992; however, see also Melamed, 1994). Booth (1990) found a curvilinear effect of height on self-esteem: both adolescent males and females who deviated
from average height (i.e. both very short and very tall individuals) reported
lower self-esteem compared to individuals of average height. Moreover, this effect was mediated by self-consciousness, indicating that very short and very tall
individuals are more aware of their deviant height and this affects their self-esteem negatively. These results suggest that it is not actual height, but rather
self-perceived (importance of) height that influences psychosocial functioning.
Indeed, research by Hunt, Hazen, and Sandberg (2000) showed that perceived
height of children was more strongly associated with psychosocial adaptation than
was measured height. This study also showed that both children and parents
overestimated the child’s height, and these overestimations were associated with
greater child- and parent satisfaction with stature. There is ample research indicating
that individuals tend to overestimate their own height, and this self-reported height
bias remains stable over time regardless of gender, age or clinical BMI category
(Engstrom, Paterson, Doherty, Trabulsi, & Speer, 2003; Ikeda, 2016; Shiely, Hayes,
Perry, & Kelleher, 2013; Spencer, Appleby, Davey, & Key, 2002). Some of these studies showed that men, and especially short men, tend to overestimate their height
more than women (Spencer et al., 2002; Wagner et al., 2013). In line with these
results, Bogaert and McCreary (2011) also found that men overestimated their
height, and that shorter men exaggerated their height more than taller men did.
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Furthermore, overestimation of height was associated with masculine characteristics,
suggesting that “men higher in some stereotypically masculine gender role characteristics have an elevated need to achieve socially desirable masculine physical
characteristics, and do so to such a degree that they are prone to distorting this
important aspect of their body size” (p. 548). 					
In sum, previous research, as well as our own pilot study in Chapter four, suggests
that it might not be actual height, but the psychological experience of height, or
one’s self-perception and social construction of height, that can influence social
behavior. When you are a short man, but satisfied with your height, you may not
have noticed that tall men have some benefits regarding workplace success and
romantic interests. However, a short man who is unhappy with his own height,
might focus on the disadvantages of short height (see also Liu, Chen, Gao, Meng,
& Jackson, 2014) and thus be more sensitive to his own and other’s height in social
situations, and behave accordingly.
Individual differences in height appraisals
In chapter four, our pilot study (4.1) showed that men kept more resources for
themselves in a Dictator game, when they reported to often “feel small” in daily
life. Even though the effect of feeling small was not significant when we created a
competitive environment with a real-life opponent in the follow-up study, feelings of
shortness could have an effect on behaviour. Given the research described above,
it seems plausible that it is not actual height, but rather an individual’s experience
with and self-perception of height that may work as a psychological mechanism
behind height-related behaviour. Therefore, in chapter six, we aimed to address
the following research question:
7. How can we measure individual differences in self-perceptions and
social constructions of height?
Chapter 6: Development and validation of the Height Appraisals Questionnaire (HAQ)
The aim of chapter six was to develop and validate a scale for measuring self-perception and social construal of height. Research has shown that height is positively
associated with higher regards in social perceptions (e.g., Blaker et al., 2013), as
well as better outcomes in life (e.g., Cinnirella & Winter, 2009; Hood, 1963). These
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results tend to be especially relevant for men. Instead of actual height, it appears
that self-perceived (importance of) height is relevant for psychosocial functioning
(Prieto & Robbins, 1975), and satisfaction with one’s own (self-perceived) height is
curvilinearly related to actual height for both men and women (Stulp et al., 2013).
Height also seems to be positively related to body image satisfaction, especially for
(short) men. We expected that how satisfied someone is with their self-perceived
height, and how important they think that height is in the social environment, is
an important factor of how individuals will feel and behave in height-related social
contexts (e.g., when dealing with individuals who are explicitly taller than they
are). Across three studies with Dutch and US samples (N = 962), we developed and
validated the Height Appraisals Questionnaire (HAQ). The HAQ consists of two
factors: The first factor, Self-Perceived Height (SPH), comprises of seven items that
represent individuals’ own perspective with regards to their height. It assesses
how individuals feel about their height, how they regard their height compared to
the average peer, and whether they worry about their height. Lower scores indicate self-perceived shortness and more negative feelings about their height, while
higher scores indicate the opposite. The second factor, Height ideals (HI), comprises
of six items that represent individuals’ positive expectations about personal and
social circumstances regarding same sex others’ height. It assesses the ideal height
that they would like to be, and the expectations they have of others’ view of their
ideal height, as well as expected positive individual and social outcomes of (ideal)
height (happiness, respect, and attractiveness). Lower scores indicate a shorter
ideal height, while higher scores indicate a taller ideal height. The HAQ showed
acceptable to excellent reliability, and good test-retest reliability. Furthermore, the
HAQ showed discriminant validity with self-esteem, social comparison, and body
image self-evaluation, and convergent validity with self-reported height. We hope
the HAQ will become a helpful measure for researchers interested in the psychological effects of body height.
Final note									
Each empirical chapter represents a research article that has been, or will be, submitted for publication at a scientific peer-reviewed journal. As such, each chapter
has been written independently, and they can be read separately. Chapter seven
provides a summary of the results and a general discussion.
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Table 1.1
Overview of research questions and corresponding chapters
Research question

1
2
3
4

Is the positive association between height and prestige a strong and
bidirectional one?
Are high-status in-group individuals perceived as taller than highstatus out-group individuals?
What is the effect of perceiver characteristics (gender, own height) on
social perceptions of height?
Are winners perceived as taller than losers are?

5

How does height influence men’s behavior in a dyadic intrasexual
competitive context?

6

How does height influence men’s behavior in a dyadic intersexual
competitive context?

7

How can we measure individual differences in self-perceptions and
social constructions of height?

Note: aOnly in-group measured via coalitional affiliation

30

Chapter
2

3

X

X

Xa

X

X

X

X

X

4

5

6

X
X
X

Part I: Social perception of height - Social status

Chapter 2
When better seems bigger: Perceived performance
of professional football players is positively associated
with perceptions of their physical formidability

This chapter is based on: Knapen, J.E.P., Pollet, T.V., & van Vugt, M. (2017). When
better seems bigger: Perceived performance of professional football players is positively associated with perceptions of their physical formidability. Submitted for
publication.
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In 2015, the professional football player Lionel Messi was the first player in history
to win the FIFA Ballon d’Or for the fifth time. The 169 centimeters tall Argentine
goes by the nickname of La Pulga (‘the flea’), due to both his short stature and his
speed. Even though Messi’s physique does not match that of a typical leader, who
is expected to be tall (e.g., Murray & Schmitz, 2011; Re et al., 2012, 2013), he has
achieved a very high status owing to his extraordinary skills. In this chapter, we
hypothesize that Messi might even be perceived as larger than he really is, due to
the higher prestige that is attributed to him because of his football skills.
Physical formidability and social status			
Indeed, physical size and social status are positively associated, both in human
status hierarchies (e.g., Ellis, 1994a) and in social perception (e.g., Blaker et al.,
2013; Jackson & Ervin, 1992; Re et al., 2012; Young & French, 1996). Taller
individuals are perceived as more dominant (Batres et al., 2015), competent
(Hensley & Cooper, 1987; Young & French, 1996), charismatic (Hamstra, 2014),
and as better leadership material overall (Blaker et al., 2013; Re et al., 2013)
than shorter individuals are. This is not surprising, as more formidable men
actually occupy a high social status position more often than less formidable
men, and this has been documented in a variety of cultures (Bernard, 1928;
Brown & Chia-yun, n.d.; Egolf & Corder, 1991; Ellis, 1994a; Gawley et al., 2009;
Handwerker & Crosbie, 1982; Judge & Cable, 2004; Mazur et al., 1984; Werner,
1982). Furthermore, male tallness has been linked to actual dominant behavior
(Stulp et al., 2015) and dominant personality characteristics (Melamed, 1992).
Evolutionary psychological theory suggests that individuals use aspects of men’s
physical formidability (e.g. body size, perceived strength) as a cue for interpreting
leadership skills (Blaker et al., 2013; Lukaszewski et al., 2016; Sell et al., 2009):
men with greater physical formidability are better able to effectively regulate within-group processes, such as settling disputes, maintaining social order, and offering
solutions to group challenges (Lukaszewski et al., 2016; von Rueden, Gurven, Kaplan,
& Stieglitz, 2014), as well as representing the group during collaborations or conflicts with other groups (Blaker & van Vugt, 2014; Brown & Chia-yun, n.d.; Murray,
2014; Sahlins, 1963; Vugt & Ahuja, 2010). This positive association between body
size and social status is based on asserting dominance: Individuals who have
physical supremacy, also attain more social status within the hierarchical group.
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However, recent research suggests that this (perceptual) association is not only
grounded in dominance, but also in prestige (Lukaszewski et al., 2016). Lukaszewski et
al. (2016) argue that the higher social status attained by physically formidable men
is more likely due to “their perceived benefit generation capacity (prestige) than to
their aggressive intimidation of rivals and subordinates (dominance)” (p. 388). In
other words, formidable men gain social status because they can provide benefits
for the group, and not because they are able to physically enforce their will on
others. Indeed, their study shows that the association between physical formidability and perceived social status was mediated by perceived leadership abilities,
and the association did not hold for physically formidable men who were perceived
as being aggressively self-interested (in line with, e.g., Price & Van Vugt, 2014).
Thus, high status is allocated to those individuals who can contribute benefits to
the group because they possess certain skills, knowledge, or abilities (i.e. prestige;
e.g., Cheng et al., 2013; Henrich & Gil-White, 2001; Von Rueden et al., 2008; Vugt
& Tybur, 2014), and physically formidable men are perceived as being higher in
prestige (Blaker et al., 2013; Lukaszewski et al., 2016).
Better is bigger bias (BBB)
			
Social perception research suggests that physically formidable men are perceived
as being higher in dominance, prestige, and social status overall. This implies
that when perceiving physically formidable men, individuals make use of a heuristic of ‘bigger is better’. As the association between size and status is at least
partly grounded in reality, it is arguably a good representativeness heuristic for
making ‘quick and dirty’ judgments about others: physically formidable men do
tend to occupy high status positions, so the odds are in your favor when you
evaluate a tall and strong male as being high in status (see Gilovich, Griffin, &
Kahneman, 2002). Haselton and Funder (2006) defined these odds as a ‘useful
degree of accuracy’: The association is strong enough that the estimation is probably right. More importantly, the costs of overestimating someone’s status would
probably be less than the costs of underestimating it, making the used heuristic sufficient for short-term survival and mating purposes, even when it is not
entirely accurate (Haselton & Buss, 2000; Zebrowitz & Montepare, 2006).
This bigger is better heuristic goes beyond physical formidability of perceived individuals: Social embodiment research suggests that how we construe our percep-
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tions of others can be influenced by the way in which people are presented to us
(Landau, Meier, & Keefer, 2010). Using a vertically high position leads to greater
perceptions of power of presented stimulus individuals (e.g., by using different
picture angles: Giessner, Ryan, Schubert, & van Quaquebeke, 2011; vertical organization charts: Giessner & Schubert, 2007; font size: Schubert, Waldzus, & Giessner,
2009; or placing pictures in more or less vertical positions: Meier & Dionne, 2009).
There are also indications of a generic bigger is better bias beyond perception
of individuals: It may even apply to physical objects like food and coins (Beams,
1954; Bruner & Goodman, 1947; Carter & Schooler, 1948). For example, bigger
objects are seen as more beautiful (Silvera et al., 2002), and consumers view
larger-sized products within a set as having a greater status (Dubois et al., 2012).
Does this ‘bigger is better’ bias also work the other way around? If the status-size
heuristic is indeed a strongly embedded bias, then this might work bidirectional,
resulting in a ‘better is bigger’ bias (BBB), indicating that individuals perceive more
skilled (prestigious) men to also be more physically formidable. There is some
evidence that competent, high status individuals are judged to be taller (Cann,
1991; Dannenmaier & Thumin, 1964; Lechelt, 1975; Wilson, 1968). Furthermore,
Higham and Carment (1992) and Sorokowski (2010) found that, compared to
height judgments before the elections, politicians who won were judged as being
taller, while politicians who lost were judged as being shorter. Research by Holbrook and Fessler (2013) has shown that terrorist leaders are estimated as more or
less formidable depending on recent successes and failures of their organizations,
indicating that formidability estimations can indeed be influenced by performance
outcomes of the target. Whether the association between size and status is a useful tool or a ‘default heuristic’ has not yet been established. To test whether the
association is really a strong, default heuristic that is automatic and implicit and
not a more informed perceptual process, we need to examine it in a situation
where it is not useful. Most of the status-size perceptual research that has been
conducted is grounded in reality, i.e. overestimating someone’s formidability has
a clear function for social interaction. For example, overestimating someone’s formidability when holding a gun is useful, as the person will most likely win when it
comes to a dyadic fight (Fessler et al., 2012).					
One domain where the status-size association does not hold true, is football (soccer): Physical formidability is not related to skills and performance in professional
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adult football players (Karageanes, 2005; Reilly, Bangsbo, & Franks, 2000). Thus,
overestimating the height and weight of a skilled football player is not useful, as it
will not help you in making social decisions. If individuals also overestimate footballers’ formidability based on their skills, this would be an indication of a ‘better
is bigger’ bias (BBB), where skills (prestige) lead to overestimation of body size,
regardless of the actual function of this overestimation.
Size and status, in football and other sports					
Research has shown that the association between status and size is at least partly
grounded in reality (Bernard, 1928; Ellis, 1994a; Handwerker & Crosbie, 1982; Werner,
1982). Body size is also related to professional performance (needed to gain status)
in sports. Indeed, in many sport professions, the athlete’s height and weight are
important factors in predicting individual performance (Frazier & Sachare, 1998;
Samaras, 2007). Team selections in basketball, American football, and (ice) hockey
are based on physical formidability cues such as height and strength and these selections are becoming increasingly restrictive. For example, in the National Basketball
Association, the average height is 200.48 cm (NBA 2006-2007 player survey; Witzig,
2006). However, in football, formidability does not necessarily predict performance
and the distribution of height and weight of professional players approximates
“the average man” (Karageanes, 2005; Reilly et al., 2000). 			
The average professional European league football players’ height is roughly the
average European male height (181.98 cm; cohort of European men 1976-1982
= 174 - 183 cm: Hatton & Bray, 2010). Goalkeepers (M = 189.02 cm) and defenders
(M = 183.47 cm) tend to be taller than other positions, while midfielders (M =
179.09 cm) and forwards (M = 181.34 cm) tend to be of average height (Reilly
et al., 2000; CIES Football Observatory 2012-2013). Research in both adolescent
and adult male football players suggests that excellence in football is not associated
with tallness. Mirkov, Kukolj, Ugarkovic, Koprivica, and Jaric (2010), studied 11
year old elite male soccer players and a control group over the course of four
years, and found no differences in height between the groups (the study suggests
that movement agility and coordination are the best predictors of future performance in soccer). Franks, Williams, Reilly, and Nevill (1999) studied elite England
International adolescent players divided into those that succeeded in signing a
contract as a full-time professional, and those who did not, and also found no
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height differences between the two groups. Indeed, several studies among adolescent males of different nationalities suggest that body size contributes relatively
little to variation in performance in adolescent football players, and that the variation is probably mostly due to biological maturity – although results differ between studies (Beunen, Ostyn, Simons, Renson, & Van Gerven, 1981; Malina et al.,
2005; Malina, Eisenmann, Cumming, Ribeiro, & Aroso, 2004; Reilly et al., 2000).
Reilly et al. (2000) reviewed the literature on anthropometric and physiological
characteristics of soccer players, and concluded that it is not possible to isolate
individual prerequisites for success (including height) with great confidence.
Another review of elite soccer players found that, compared to their European
counterparts, adult Brazilian players are shorter in stature, yet similar in body
mass (Diniz, Silva, Bloomfield, Carlos, & Marins, 2008). This makes sense as Brazilian males in general tend to be shorter than European males (especially Northern/
Western European males from countries like the UK, the Netherlands, and Germany; Hatton & Bray (2010); see also https://en.wikipedia.org/wiki/List_of_
average_human_height_worldwide); suggesting that elite soccer players’ height
follows the patterns of the average male height according to country of origin.
Furthermore, when comparing physical characteristics of players in both elite and
amateur soccer leagues, two studies have found that player heights were similar,
however while one study found that the weight of elite players was significantly
higher (Hazir, 2010), the other study also found no differences regarding weight
between the two player levels (Ostojic, 2004). Thus, height does not seem to affect professional performance in soccer, and elite (high-performing) soccer players are not taller than amateur soccer players or the general public. 		
Given that there is no objective relationship between physical formidability cues
(especially height; results on weight are mixed) and performance in football,
this makes it an interesting domain to test overestimation effects of perceived
formidability, as the heuristic that formidability is associated with status does
not apply in this particular situation. This study aims to examine perception of
formidability in the domain of sports, and specifically football (soccer). Several
studies have shown that (perception of) height matters in sports, and football
in particular. For example, taller referees have more control over games than
shorter referees and they call fewer personal fouls (Gift & Rodenberg, 2014; Stulp,
Buunk, Verhulst, & Pollet, 2012). Moreover, taller football players are more like37
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ly to be perceived as the offender in an ambiguous tackle situation than shorter
football players are (van Quaquebeke & Giessner, 2010). Lastly, Masters, Poolton,
and van der Kamp (2010) have shown that action capabilities and performance
success are positively associated with size estimations of goalkeepers and a
famous football player (David Beckham). 					
Being a supporter of a football team means being a part of a sports coalition, and
sport fandom has been argued to be a by-product of an evolved coalitional psychology (Winegard & Deaner, 2010). Individuals form and maintain coalitions with
others (sports teams), in the context of intergroup conflicts (matches between
teams). In this context, players of the teams would be the most prestigious and
thus high-status members of the coalition. Especially men tend to be invested in
sports teams, and have been argued to behave in ways similarly to how males
behaved in their coalitional context during human evolutionary history (Winegard
& Deaner, 2010). This makes football fans a very relevant group of participants for
examining the social perception of high-status individuals in real empirical coalitional sports groups.
Overview of the current research						
This chapter aims to examine the ‘better is bigger’ bias (BBB) by assessing the relationship between performance (a measure of skills and thus prestige) and perceptions of physical formidability in a novel domain, namely sports, and specifically
football (soccer). Given that there is no objective relationship between physical
formidability cues and performance in football, it is suitable to test the strength of
the BBB. Any relationship we find between performance and perceptions of physical
formidability is likely to reflect a cognitive distortion. Thus, we hypothesize that
both player height and weight will be overestimated when performance is estimated
to be high. Furthermore, the context of sports teams gives us the opportunity
to test our predictions in a real-world coalition, which can be identified with both
on a national level (Study 2.1: the national Dutch team) and team level (Study 2.2:
two Dutch premier league teams). In Study 2.3, we will test the causality of the BBB
by manipulating performance before height and weight will be rated. Following work by Higham and Carment (1992) and Sorokowski (2010), we expect that
formidability will be overestimated (more) when a team wins compared to when
a team loses. To examine this, we ask participants to rate performance, height,
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and weight of twelve prominent Dutch football players in two studies, and of one
hypothetical football player who performs either well or poorly in a third study.
We choose to have participants rate weight instead of strength of the players
because we can compare the estimations to actual weight of the players and examine
whether they are indeed overestimated. As weight is related to muscle mass, and
professional football players are physically in very good shape (weight is not related
to fat percentage/being overweight), we believe this is a good proxy measure for
perceived strength. We also test whether previously found gender effects in formidability estimates (men estimated politicians as taller than women did; Higham
& Carment, 1992) are due to using one’s own height as an anchor, and we use an
improved methodological approach by relying on multiple measurements of physical formidability: height and weight, and estimations in centimeters/kilograms as
well as sliders from 0-100. We report how we determined our sample size, all data
exclusions (if any), all manipulations, and all measures in the studies.
Method Study 2.1
Participants									
A total of 294 participants were recruited on campus by four female experimenters
and from a participant pool. Five responses were excluded from analyses ((three
participants indicated they did not know all four of the players, and two participants made extremely unrealistic weight judgments (e.g., estimates of 34 or 800
kilograms)). All analyses were conducted with data from the remaining 289 participants (250 males, 39 females; Mage = 22.29, SD = 3.44; 98.6% Dutch nationality).
As compensation for taking part in the study the participants were entered into a
raffle to win one of two vouchers with a monetary value of €100 each.
Materials and Procedure							
During the European Football Championship 2012 (EFC 2012, “European cup”),
participants were approached on campus by the experimenters and asked to participate in a study about the EFC. The collection strategy for Study 2.1 was to get as
many participants as possible at the recruitment days during the EFC. Recruitment
took place on four different occasions during the EFC: two days before the first quarterfinal match and two days after each quarterfinal match (against Denmark 9th of
June; against Germany 13th of June, and against Portugal 17th of June). Date of com-
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pletion had no effect on height and weight judgments of the players, and therefore
we excluded it from further analyses. If they agreed, 258 participants then completed
the survey on an iPad tablet, under supervision of an experimenter. The remaining
31 participants completed the survey online. Excluding participants who completed
the survey online rather than on an iPad tablet, lead to similar results as those reported below. 									
After some sociodemographic questions, participants were asked to estimate the
formidability of four prominent football players in the Dutch team: Mark van
Bommel, Robin van Persie, Arjen Robben, and Wesley Sneijder (for heights and
weights of the individual players, see Table 2.1). Height and weight were estimated by
participants in centimeters and kilograms. Height and weight were also estimated
with sliders that indicated height and weight compared to the average Dutch
male from 0 (very short/very light) to 100 (very tall/ very heavy). No pictures of
the players were shown. The players and the accompanied questions were presented in random order. Participants were instructed to keep the player’s most
recent match performance in mind while answering. 				
Next, participants answered some final questions on their familiarity (yes/no)
with and performance of the four players (“How well do you think this player performed, compared to the other players in the team?”) on a 100-point scale ranging
from 0 (very bad) to 100 (very good). After completion of the survey, participants
were debriefed, thanked, and entered into the raffle, if they wished so.

Table 2.1
Actual and estimated height and weight of football players in Study 2.1 (N = 289;“Tablesleague,” n.d.)
Player

Position

M. v. Bommel

midfielder

R. v. Persie

forward

183

A. Robben

forward

181

W. Sneijder

midfielder

170

40

Actual Height
(cm)
187

Perceived
Height (cm)
183.58
(SD = 3.67)
183.22
(SD = 5.26)
178.22
(SD = 4.86)
169.36
(SD = 4.32)

Actual
Weight (kg)
85
73
80
67

Perceived
Weight (kg)
81.29
(SD = 4.90)
77.75
(SD = 5.07)
75.10
(SD = 5.72)
70.94
(SD = 5.39)

Analyses
Given that the data are nested: multiple ratings made by individuals, we opted for
linear mixed models in IBM SPSS version 21’s Mixed procedure. The Mixed procedure allows handling correlated and hierarchical data and unequal variances,
which suits our data because we have repeated measurements of respondents
over multiple players. We use a restricted maximum likelihood (REML) approach
to estimate parameter estimates (SE), which has the advantage that it can produce less biased estimates of the random components of random regression coefficients for small samples, as it takes the number of parameters used in model
estimation into consideration (Bickel, 2007). The Mixed procedure uses the
Satterthwaitte approximation for calculating degrees of freedom to produce a
more accurate F-test approximation (IBM SPSS version 21; Littell, 2006; Verbeke
& Molenberghs, 2009; West, Welch, & Galecki, 2006). Next to the F-test statistic,
goodness of fit statistics Akaike information criterion (AIC; Akaike, 1974) and
Bayesian information criterion (BIC; Schwarz, 1978) are reported. Both BIC and
AIC prevent overfitting the model by introducing a penalty term for the number of
parameters in the model. The penalty term is larger in BIC than in AIC. SPSS presents
these fit criteria in smaller-is-better forms. 					
For all mixed model analyses, we used the following set of models: (1)
fixed main effects only; (2) fixed main effects and random intercepts; (3)
random slopes of main effects and random intercepts (participant height,
weight, and gender were always included as fixed variables only).
All reported p values are two tailed, unless noted otherwise. We applied a bootstrapping procedure (1,000 resamples, 95% CI bias corrected and accelerated) for
all best models. All estimation variables were centered by subtracting the mean
of all scores for a specific variable from the individual score of that variable (grand
mean centering). Self-reported height and weight of the participants was transformed into z-scores separately for men and women.
Results Study 2.1
We expected that high-status in-group members’ (football players of the national
team) formidability would be overestimated, and that men would on average make
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larger overestimations than women would make. We also expected that when
leaders are seen as performing well, they would also be seen as more physically
formidable (‘better is bigger bias’). As the Dutch team lost all three matches, we
were not able to examine winner/loser effects in this study.
Preliminary analyses								
Initial analyses showed that the two different height measurements were only
weakly correlated (r(287) = .154, p = .009), and the two different weight measurements were not significantly correlated (r(287) = .067 p = .255). The kilogram and
centimeter measurements were moderately correlated (r(287) = .311, p < .001),
and the height and weight slider measurements were moderately to strongly correlated (r(287) = .687, p < .001). We ran separate analyses for each measurement
type, given the weak correlations between height slider measurements and height
in cm and between weight slider measurements and weight in kg. The units of
analysis were the height, weight, and performance estimations made by the participants, and the four individual players were added as groupings.
Height estimations in centimeters						
On average, participants were able to correctly estimate the footballers’ height in
centimeters, however some players were better estimated than others (see Table
2.1; although four one-sample t-tests showed that only the average height estimation of van Persie did not significantly differ from his actual height (p = .468),
average height estimations of Robben (p < .001) and Sneijder (p = .012) were also
within 3 cm of their actual height, although both were underestimated. Only van
Bommel was largely underestimated with >3 cm (p < .001). We conducted three
linear mixed models with estimated height in centimeters of the four players as
dependent variable, and participant gender, participant height, and estimated performance of the four players as independent variables (Table 2.2; Figure 2.1). The
second model (fixed main effects with random intercept) was comparatively the
best fitting model (AIC = 6684.704, Δ AIC second best model = 2.00; BIC = 6694.803,
Δ BIC second best model = 7.05): participant height (p = .832; bootstrap: p = .679),
participant gender (p = .938; bootstrap: p = .872), and estimated performance (p =
.462; bootstrap: p = .463) all did not have a significant effect on height estimation in
centimeters. When we ran the same models with a maximum likelihood approach
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estimation (ML; which is argued to be better for model comparison), the fixed main
effects with random intercept model was also comparatively the best model (Zuur,
Ieno, Walker, Saveliev, & Smith, 2009).						
To examine possible player effects, we ran the second model again for each player
individually. The results of the individual models were similar to the general model:
participant height, participant gender, and estimated performance all did not have
a significant effect on height estimation in centimeters (all p’s > .05). There was
one exception: for Sneijder, there was a significant effect of participant gender
on estimated height in centimeters (t(285) = -2.018, p = .045, 95% CI [-2.97, .04];
bootstrap: p = .019, 95% CI [.00, .04]). Women (M = 1.31, SD = 3.62) estimated
Sneijder as taller than men (M = -.20, SD = 4.39) did. We conclude that the general
model can be maintained, as the majority of the individual player effects corresponds with the overall effects.
Continuous height estimations							
We conducted three linear mixed models with estimated height via sliders of the
four players as dependent variable, and participant gender, participant height, and
estimated performance of the four players as independent variables (Table 2.3).
Again, the second model (fixed main effects with random intercept) was comparatively the best fitting model (AIC = 9097.188, Δ AIC second best model = 1.64; BIC
= 9107.287, Δ BIC second best model = 6.69). Participant gender ( p = .927; bootstrap: p = .874) did not have a significant effect on continuous height estimation.
Participant height (t(273.348) = -2.463, p = .014, 95% CI [-2.34, -.26]; bootstrap: p =
.002, 95% CI [-2.01, -.61]) and estimated performance (t(1138.551)=1.996, p=.046,
95% CI [.00, .09]; bootstrap: p = .178, 95% CI [.02, .03]) did have a significant effect
on continuous height estimation. However, the effect of estimated performance
was no longer significant after bootstrapping. Shorter individuals estimated the
players to be taller, and when players were estimated to perform better, they were
also estimated to be taller. When we ran the same models with a maximum likelihood approach estimation (ML), the fixed main effects with random intercept
model was also comparatively the best model (Zuur et al., 2009).		
To examine possible player effects, we ran the second model again for each player
individually. Again, the results of the individual models were largely similar to the
general model, however with some more individual deviations. For Robben, both
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-.04

-.05
.06

Intercept

Pp height

Pp gender
.40

.14

.37

Model 1
SE

-.74, .85

-.32, .22

-.78, .69

95% CI

.05

-.01

-.04

b

.58

.20

.54

Model 2
SE

-1.10, 1.19

-.43, .35

-1.10, 1.03

95% CI

.05

-.04

-.04

b

.58

.20

.54

Model 3
SE

-1.10, 1.19

-.43, .35

-1.10, 1.03

95% CI

Estimated
-.00
.01
-.02, .01
-.01
.01
-.02, .01
-.01
.01
-.02, .01
performance
Note: Models: (1) fixed main effects only; (2) fixed main effects and random intercept; (3) random slopes and random intercept
*p<.05, **p<.01

b

Parameter

Linear mixed models with estimated height in centimeters Study 2.1

Table 2.2

Player
AR
RvP
WS
MvB

80

Judged height

60

2

40

20

0

0

20

40

60

80

100

Judged performance

Figure 2.1. Estimated height (sliders) by estimated performance for the individual
players in Study 2.1
participant height (p = .026) and estimated performance (p = .003) had a significant effect on continuous height estimation. However, for Sneijder, there was only
a significant effect of participant height (p = .009), but not of estimated performance (p = .666) on continuous height estimation. Finally, for van Persie and van
Bommel, there was only a significant effect of estimated performance (p < .001; p
= .002), but not of participant height (p = .239; p = .397) on continuous height estimation. We conclude that the general model can be maintained, as the majority of
the individual effects correspond with the overall effects. Furthermore, as is partly
depicted in Figure 2.1, all individual effects were generally in the same direction.
Weight estimations in kilograms						
Contrary to the height estimations, participants were on average not able to
correctly estimate the footballers’ weight in kilograms (Sneijder and van Persie
were overestimated, van Bommel and Robben were underestimated: Table 2.1;
4 one-sample t-tests indicated that the average weights estimated by the partici-
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pants significantly differed from the actual weights > 3 kg; all p’s < .001).
We conducted three linear mixed models with estimated weight in kilograms
of the four players as dependent variable, and participant gender, participant
weight, and estimated performance of the four players as independent variables (Table 2.4). In line with the height models, the second model (fixed main
effects with random intercept) was comparatively the best fitting model (AIC =
6873.156, Δ AIC second best model = 2.00; BIC = 6883.248, Δ BIC second best
model = 7.05). Participant gender (p = .511; bootstrap: p = .184) and estimated performance (p = .447; bootstrap: p = .454) did not have a significant effect
on weight estimation in kilograms. Participant weight (t(284.677) = -1.891 , p =
.060, 95% CI [-.90, .02]; bootstrap: p = .001, 95% CI [-.69, -.17]) had a marginally significant effect on weight estimation in kilograms, which was significant
after bootstrapping. Less heavy individuals estimated the players to be heavier.
When we ran the same models with a maximum likelihood approach estimation
(ML), the fixed main effects with random intercept model was also comparatively
the best model (Zuur et al., 2009).						
To examine possible player effects, we ran the second model again for each player
individually. For all of the individual models, participant gender and estimated performance did not have a significant effect on weight estimation in kilograms (all p’s
> .05). However, only for Robben did participant weight have a significant effect on
estimated weight in kilograms (t(284) = -2.761, p = .006, 95% CI [-1.57, -.26]; van
Persie: p = .813; Sneijder: p = .151; van Bommel p = .381). We therefore conclude
that the marginal effect of participant weight found in the general model was due
to Robben, and that this effect cannot be generalized to the other players.
Continuous weight estimations							
We conducted three linear mixed models with estimated weight via sliders of the
four players as dependent variable, and participant gender, participant weight,
and estimated performance of the four players as independent variables (Table
2.5). Again, the second model (fixed main effects with random intercept) was comparatively the best fitting model (AIC = 8865.365, Δ AIC second best model = .81;
BIC = 8875.457, Δ BIC second best model = 5.86). Participant weight (p = .526;
bootstrap: p = .158) and gender (p = .207) did not have a significant effect on
continuous weight estimation. However, after bootstrapping, gender did have a
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significant effect on continuous weight estimation: p = .004, 95% CI [.48, 3.44].
Rated performance (t(1097.894) = 2.229, p = .026, 95% CI [.01, .08]; bootstrap: :
p = .054, 95% CI [.01, .07]) was associated (marginally) significantly with continuous weight estimation. In line with the findings for the continuous height estimations, when players were estimated to perform better, they were also estimated to
be heavier. When we ran the same models with a maximum likelihood approach
estimation (ML), the fixed main effects with random intercept model was also
comparatively the best model (Zuur et al., 2009).				
To examine possible player effects, we ran the second model again for each player
individually. The results of the individual models were similar to the model: estimated
performance had a significant effect on weight estimation via sliders (general
Robben: p = .007; van Persie: p < .001; Sneijder: p = .035). There was one exception: for van Bommel, there was no significant effect of estimated performance on
estimated weight via sliders (p = .523). Furthermore, only for van Persie, there was
a significant effect of participant gender on estimated weight via sliders (t(284) =
2.412, p = .016, 95% CI [.94, 9.30]). Men (M = .59, SD = 12.12) estimated van Persie
as heavier than women (M = -3.81, SD = 13.91) did. We conclude that the general
model can be maintained, as the majority of the individual effects correspond with
the overall effects.
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-.30

-1.37**
.34

Intercept

Pp height

Pp gender
1.12

.38

1.04

Model 1
SE

-1.85, 2.54

-2.12, -.62

-2.34, 1.74

95% CI

.14

-1.30*

-.12

b

1.55

.53

1.44

Model 2
SE

-2.90, 3.19

-2.34, -.26

-2.95, 2.71

95% CI

.10

-1.29*

-.10

b

1.55

.53

1.44

Model 3
SE

-2.95, 3.14

-2.33, -.24

-2.93, 2.73

95% CI

Estimated
.11**
.02
.07, .16
.04*
.02
.00, .09
.04
.02
-.00, .09
performance
Note: Models: (1) fixed main effects only; (2) fixed main effects and random intercept; (3) random slopes and random intercept
*p<.05, **p<.01

b

Parameter

Linear mixed models with estimated height in sliders Study 2.1

Table 2.3
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-.44**

-.47

Intercept

Pp height

Pp gender
.46

.16

.43

Model 1
SE

-1.37, .43

-.74, -.13

-.45, 1.22

95% CI

-.45

-.44

.37

b

.69

.23

.64

Model 2
SE

-1.80, .90

-.90, -.02

-.88, 1.63

95% CI

-.45

-.44

.37

b

.69

.23

.64

Model 3
SE

-1.80, .90

-.90, -.02

-.88, 1.63

95% CI

Estimated
-.00
.01
-.02, .02
.01
.01
-.01, .02
.01
.01
-.01, .02
performance
Note: Models: (1) fixed main effects only; (2) fixed main effects and random intercept; (3) random slopes and random intercept
*p<.05, **p<.01

b

Parameter

Linear mixed models with estimated weight in kilograms Study 2.1
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-1.91

-.36

2.20*

Intercept

Pp height

Pp gender
1.08

.37

1.01

Model 1
SE

.08, 4.33

-1.08, .36

-3.89, .07

95% CI

2.05

-.35

-1.77

b

1.62

.55

1.51

Model 2
SE

-1.14, 5.24

-1.43, .73

-4.74, 1.19

95% CI

2.05

-.32

-1.79

b

1.61

.55

1.50

Model 3
SE

-1.12, 5.22

-1.39, .76

-4.75, 1.17

95% CI

Estimated
.10**
.02
.06, .14
.04*
.02
.01, .08
.04*
.02
.00, .09
performance
Note: Models: (1) fixed main effects only; (2) fixed main effects and random intercept; (3) random slopes and random intercept
*p<.05, **p<.01

b

Parameter

Linear mixed models with estimated weight in sliders Study 2.1

Table 2.5

Summary Study 2.1
Our predictions were partly supported. Estimated performance had a positive
effect on estimated height and weight, however, only when continuous measurements were used. Estimations of height in centimeters of the four players
were overall pretty accurate (although mostly underestimated, within a range
of three cm), while estimations of weight in kilograms seemed more difficult
for the participants (deviations more than three kg); van Persie’s and Sneijder’s
weights were overestimated, and Robben’s and van Bommel’s weight were underestimated. Previous findings that men significantly overestimate height more
than women do were not confirmed. However, as the male to female ratio in this
sample was very skewed, we might not have had enough power to properly investigate gender differences. The argument that men use their own (taller) height
as anchor is not supported by these results, as participant height was negatively
associated with estimated continuous height. There were some mixed results regarding this for the weight estimations: after bootstrapping, participant weight
was significantly negatively associated with estimations of weight in kilograms,
however this seemed to be mostly due to one player. For the continuous weight
measurements, participant gender was significantly associated with weight estimations after bootstrapping, however this could also be due to one player (men
made larger estimations than women did).					
Study 2.2 was set up to replicate the effect of estimated performance on the continuous height and weight estimations, and to further explore possible gender differences in these estimations. We decided to focus on the continuous estimations
and instead we extended Study 2.1 by adding degree of fandom of the team as a
measure of investment in the coalition, and we again aimed to examine possible
winner/loser effects.
Method Study 2.2
Participants									
A total of 257 participants agreed to participate in a study about an upcoming football match between the two Dutch premier league teams Ajax and PSV on September
22, 2013. Thirty participants indicated they did not know all four of the players in
the study, and they were excluded from analyses a priori. Of the remaining 227
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participants (191 males, 36 females; Mage = 32.77, SD = 11.56; 93% Caucasian), 81
participants agreed to also participate in the second part of the study. Of these
participants, 64 had watched the game or its summary in full, seven participants
had watched part of it, and 10 participants did not watch the game or its summary
at all. These 10 participants were excluded from analyses a priori, as participants
needed to be aware of the outcome of the match for the purpose of our study. Of
the remaining 71 participants, 100% remembered correctly who won the match
(PSV). We were able to successfully match data of parts one and two for 67 of these
participants (55 males, 12 females; Mage = 33.47, SD = 11.59; 92.5% Caucasian).
As compensation for taking part in the study the participants were entered into a
raffle to win one of ten vouchers with a monetary value of €25 each.
Materials and Procedure							
The data collection strategy for Study 2.2 was to get as many participants as possible, starting 5 days before the match, up until the start of the match. Participants
were recruited via social media to participate in a study about the match between
Ajax and PSV on September 22, 2013 by completing an online survey. After completion of some sociodemographic questions, participants indicated whether and
which team they supported, and answered questions on their favorite team. If
they were neutral, participants were randomly assigned a team. Next, participants
were asked to estimate formidability of four prominent football players of one
of the teams: Bojan Krkić, Viktor Fischer, Lasse Schöne, and Ricardo van Rhijn for
Ajax, and Georginio Wijnaldum, Stijn Schaars, Tim Matavž, and Jeffrey Bruma for
PSV (for heights and weights of the individual players, see Table 2.6). Formidability
was estimated with sliders that indicated height and weight from 0 (very short/
very light) to 100 (very tall/ very heavy). Participants were also asked to rate each
player’s performance compared to the rest of the competition players with sliders
that indicated performance from 0 (very bad) to 100 (very good), and to give
each player an overall grade from 1-10. They were also asked how interested they
were in the team’s performance, how much they supported the team, who they
thought would win the match and what the final score of the match would be.
No pictures of the players were shown. The players and the accompanied questions
were presented in random order. Participants were instructed to keep the player’s most
recent premier league match performance in mind while they made their estimations.
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After the match, participants who had indicated that they would like to participate in a
second part of the study were emailed a link to an online survey. For the second part,
20 PSV fans (35.71%), 36 Ajax fans (28.12%), and 11 neutral participants (25.58%; 8
were randomly assigned to PSV and 3 to Ajax) responded. They were asked whether
they had seen the match and if so, which team was the winning team. Next, they completed the same measures as in the first part. After this, they were asked how satisfied
they were with their team’s performance in the last match and which of the four
players they thought had performed the best. After completion of the survey, participants were debriefed, thanked, and entered into the raffle, if they wished so.
Table 2.6
Actual height and weight of football players in Study 2 (www.tablesleague.com)
Player
B.Krkić
V. Fischer
L. Schöne
R. v. Rhijn
G.Wijnaldum
S. Schaars
T.Matavž
J. Bruma

Team
Ajax
Ajax
Ajax
Ajax
PSV
PSV
PSV
PSV

Position

Actual
Height (cm)

Actual
Weight (kg)

forward
forward
midfielder
defender
midfielder
midfielder
forward
defender

172
179
178
180
172
178
188
186

68
71
75
70
69
75
74
76

Analyses
In Study 2.2, we again opted for linear mixed models in SPSS version 21’s Mixed procedure, using the following set of models: (1) fixed main effects only; (2) fixed main
effects and random intercepts; (3) random slopes of main effects and random intercepts (participant height, weight, and gender were always included as fixed variables
only). All reported p values are two tailed, unless noted otherwise. We applied a
bootstrapping procedure (1,000 resamples, 95% CI bias corrected and accelerated)
for all best models (not the repeated measures models). All estimation variables were
centered by subtracting the mean of all scores for a specific variable from the individual score of that variable (grand mean centering). Self-reported height and weight
of the participants was transformed into z-scores separately for men and women.
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Results Study 2.2
We expected that high-status in-group members’ (football players of the preferred
team) formidability would be overestimated, and that men would make larger
overestimations than women would make. We also expected that when leaders
are seen as performing well, they would also be seen as more physically formidable. Furthermore, we expected that winning the match would have a positive
effect on estimations of physical formidability, while losing would have a negative
effect on estimations of physical formidability.
Preliminary analyses								
Initial analyses showed that the height and weight slider measurements were
moderately to strongly correlated (r(225) = .612, p < .001). As in Study 2.1, we
ran separate analyses for the height and the weight measurements. The units of
analysis were self-reported fandom and height, weight, and performance estimations made by the participants, and the four individual players for each team were
added as groupings.
Continuous height estimations							
We conducted three linear mixed models (Table 2.7) with estimated height via
sliders of four players of one of the teams as dependent variable, and participant
gender, football team, estimated performance of the four players, and self-reported
fandom of the team as independent variables. The third model (random slopes
for estimated performance and self-reported fandom and random intercept) was
comparatively the best fitting model (AIC = 6419.673, Δ AIC second best model =
-2.916; BIC = 6438.505, Δ BIC second best model = 6.5). Participant gender (p =
.296; bootstrap: p = .098), team (p = .460; bootstrap: p = .145), and fandom (p =
.150) did not have a significant effect on continuous height estimation. However,
after bootstrapping, fandom did have a significant effect on height estimation: p
= .006, 95% CI [.01, .05]. Individuals who were more invested in the team, also
estimated the players to be taller. In line with our expectations, estimated performance (t(135.296) = 3.860, p < .001, 95% CI [.07, .20]; bootstrap: p = .001, 95%
CI [.07, .19]) also had a significant effect on continuous height estimation. When
players were estimated to perform better, they were also estimated to be taller.
When we ran the same models with a maximum likelihood approach estimation
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(ML), the random slopes for estimated performance and self-reported fandom and
random intercept model was also comparatively the best model (Zuur et al., 2009).
Continuous weight estimations							
We conducted three linear mixed models (Table 2.8) with estimated weight via
sliders of four players of one of the teams as dependent variable, and participant
gender, football team, estimated performance of the four players, and self-reported
fandom of the team as independent variables. Again, the third model (random
slopes for estimated performance and self-reported fandom and random intercept) was comparatively the best fitting model (AIC = 6380.039, Δ AIC second best
model = 10.88; BIC = 6398.871, Δ BIC second best model = 1.46). Team (p = .779;
bootstrap: p = .517), fandom (p = .423), and participant gender (p = .214) did not
have a significant effect on continuous weight estimation. However, bootstrapping
revealed that both fandom (p = .050, 95% CI [-.00, .04]) and participant gender
(p = .032, 95% CI [1.05, 2.83]) did have a significant effect on estimated weight.
Individuals who were more invested in the team, also estimated the players to be
heavier. Furthermore, men (M = .51, SD = 14.07) estimated the players as heavier
than women (M = -2.99, SD = 14.28) did. In line with our expectations, estimated
performance (t(778146) = -3.021, p = .003, 95% CI [.04, .17]; bootstrap: p = .001,
95% CI [.03, .18]) did have a significant effect on continuous weight estimation.
When players were estimated to perform better, they were also estimated to be
heavier. When we ran the same models with a maximum likelihood approach estimation (ML), the random slopes for estimated performance and self-reported
fandom and random intercept model was also comparatively the best model (Zuur
et al., 2009).
Performance effects on formidability over time					
Due to the correlational nature of Study 2.2, we were not able to study causal
effects. In order to examine whether the effect of estimated performance on estimated formidability of the players was potentially causal, we analysed the effect
over time. We conducted two ANCOVA’s with estimated performance at Time 1
(before the game) as the independent variable and estimated height at Time
2 (after the game) and estimated weight at Time 2 as the dependent variables.
When player performance was more positively evaluated before the game, players
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were judged as being significantly taller (F(1, 110) = 12.754, p = .001, ηp2 = .104,
95% CI [.16, .55]; bootstrap: p = .002, 95% CI [.19, .53]), and significantly heavier
(F(1, 110) = 4.136, p = .044, ηp2 = .036, 95% CI [.01, .44]; bootstrap: p = .015, 95%
CI [.05, .41]) after the game. This suggests that estimated performance also has
a causal effect on estimated formidability, as performance was estimated before
height and weight were.
Winner/loser effects								
For the winner/loser effects analyses, we centered the height and weight variables with the mean over both parts of the study. We conducted two repeated
measures mixed model analyses for estimated height and estimated weight
each: an unstructured model allowing for different variances between measurements in time (UNR; model 1), and an autoregressive model where the variance
is the same for each measurement in time (AR1; model 2). The units of analysis were time (before match/after match), self-reported fandom and height,
weight, and performance estimations for the four players of each team combined made by the participants. 						
We expected that perception of physical formidability in winners would be
overestimated, while physical formidability in losers would be underestimated.
PSV won the match decisively (4 - 0). This result is represented in the performance judgments of both teams, as the main effects of team (Ajax, PSV; F(1,
66.862) = 20.735, p < .001) and time (before match, after match; F(1, 66.315) =
10.703, p = .002) on judged performance were significant. The interaction between team and time (F(1, 66.315) = 19.409, p < .001) was also significant:
judged performance of PSV increased over time (Δ = 4.803), and judged performance of Ajax decreased over time (Δ = -32.513).				
Continuous height estimations. We conducted two repeated measures mixed
models with estimated height via sliders of four players of one of the teams as dependent variable, and participant gender, football team, estimated performance
of the four players, self-reported fandom of the team, time (before match/after
match), and the interaction between time and team as independent variables.
The second model (autoregressive) was comparatively the best fitting model (AIC
= 1191.834, Δ AIC second model = -0.5; BIC = 1197.341, Δ BIC second model = 2.3).
Participant gender (p = .750), team (p = .597), estimated performance (p = .401),
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Linear mixed models with estimated weight in sliders Study 2.2

Table 2.8

fandom (p = .250), time (p = .358), and the interaction between time and team
(p = .545) all did not have a significant effect on continuous height estimation.
Continuous weight estimations. We conducted two repeated measures mixed
models with estimated weight via sliders of four players of one of the teams as dependent variable, and participant gender, football team, estimated performance
of the four players, self-reported fandom of the team, and time (before match/
after match) as independent variables. The second model (autoregressive) was
comparatively the best fitting model (AIC = 1190.323, Δ AIC second model = 1.684;
BIC = 1195.830, Δ BIC second model = 4.4). Participant gender (p = .127), team (p
= .548), estimated performance (p = .535), fandom (p = .384), time (p = .778), and
the interaction between time and team (p = .528) all did not have a significant
effect on continuous weight estimation.
Summary Study 2.2
Again, our predictions were partly supported. In line with Study 2.1, estimated
performance had a positive effect on estimated height and weight when continuous measurements were used. Furthermore, as we expected, self-reported fandom
also had a significant effect on the height and weight estimations. Previous
findings that men overestimate more than women do were only confirmed for
the weight estimations. However, the male-female ratio in this sample was
again very skewed, which could indicate a lack of power in finding possible
gender differences in the height estimations. Lastly, we did not find any substantial evidence for winner/loser effects, which could be due to low power,
as we only had 67 participants for the second part of the study.		
Study 2.3 was set up to test causality of the performance effect on height and
weight. Furthermore, we aimed for a sample with a more even gender distribution
to test whether men make larger formidability estimations than women do. In
order to clarify the relationship between the slider and the cm/kg measures, we
again used all the height and weight measures from Study 2.1.
Method Study 2.3
Participants									
Participants were recruited via the crowdsourcing platform Crowdflower. As the
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survey was in English, we aimed to recruit native speakers by making the study
available for the UK and the US only. We indicated a stopping rule at 200 participants based on power (minimum of 175 participants needed for a small effect size). Unfortunately, probably due to participants entering the payment code
multiple times through different accounts, after shutting down the experiment at
200 participants we only had a total of 142 participants who actually completed
the experiment. We excluded 52 participants from analysis a priori because they
did not complete the whole survey (n = 5) or gave frivolous answers for height or
weight (i.e. below 140 cm or above 215 cm, n = 47). This left us with a total of 90
participants (42 males, one person chose not to disclose their sex) with a mean
age of 37.8 years (SD = 10.41, range 18 - 69 years). The majority of the participants
resided in the UK (95.6%) and indicated that they were Caucasian (91.1%). Females reported an average height of 162.84 cm (SD = 8.11, range 144.78 – 187.96
cm) and an average weight of 66.41 kg (SD = 15.28). Males reported an average
height of 178.16 cm (SD = 8.97, range 152.68 – 193.04) and an average weight of
73.84 kg (SD = 19.70). Only six participants indicated that they were not familiar
with football (soccer); excluding them did not change the results. Participants received a small payment (US$ 0.30) via their Crowdflower account after completing
the study.
Materials and Procedure							
Participants first read information about the study, and after giving their informed consent, the online survey started. After completing some sociodemographic questions, participants were randomly assigned to either a High Performance (HP) or a Low Performance (LP) condition. Research using the ‘minimal
group paradigm’ (Tajfel, Billig, Bundy, & Flament, 1971) has shown that even
minimal or arbitrary distinctions between groups can trigger in-group behavior.
In order to create at least some degree of coalitional affiliation, we informed the
participants that they would be assigned to one of two teams: Home Team or
Visiting Team. However, all participants were assigned to Home Team, as we expected this would create the most affiliative feelings.				
All participants were shown a black and white picture of a morphed male
rated as averagely attractive (used with permission from Braun, Gruendl,
Marberger, & Scherber, 2001). Underneath it was the text: “You have been
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assigned to: HOMETOWN TEAM. The picture above is one of the players of
Hometown Team.” This was followed by: “Imagine that you are a big fan of
football (soccer) and your favorite team is Hometown Team. You watch all
their matches and regularly go see them play. They will soon have to compete
against their greatest rival, Visiting Team.” 					
“The player you just saw is an attacking midfielder, which is an important role within
the football team as he is responsible for creating goals. A good attacking midfielder
needs good passing abilities, vision, the ability to make long shots, and solid dribbling
skills. Midfielders are the players who typically travel the greatest distance during a
match.” Next, participants in the HP condition read the following text: “This player
has been performing very well this season. Both his number of achieved goals and
his assistance in goal making were above average. Expert raters gave him 8 out of
10 points.”, while participants in the LP condition read this text: “This player has
not been performing well this season. Both his number of achieved goals and his
assistance in goal making were below average. Expert raters gave him 5 out of
10 points.”									
After reading the text, participants rated the player on performance (0 very bad
– 100 very good), height (0 – 100 slider and in feet/inches), and weight (0 – 100
slider and in pounds). All five ratings were presented in random order. To check
whether participants felt coalitional affiliation with the hypothetical hometown
team (HT), we asked them how positive their feelings were towards HT (M = 71.72;
SD = 23.08); how involved they felt in HT (M = 65.49; SD = 25.81); whether they felt
like a part of HT (M = 60.65; SD = 26.16); and whether they hoped HT would win
the match (M = 79.35; SD = 22.91), all on a 0 – 100 slider scale. Next, participants
answered some manipulation checks, read a debriefing, and were given a code in
order to receive payment.
Analyses
As there was only one target in Study 2.3, and participants were randomly allocated to a
condition, we opted for analysis of covariance (ANCOVA). All reported p values are two
tailed, unless noted otherwise. We applied a bootstrapping procedure (1,000 resamples,
95% CI bias corrected and accelerated) for all analyses. Self-reported height and weight
of the participants was transformed into z-scores separately for men and women.
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Results Study 2.3
We expected that the high-status in-group member’s (football player of the hometown team) formidability would be estimated larger in the High Performance
condition compared to the Low Performance condition. We also expected that
men would on average make larger overestimations than women would make.
We asked for self-reported height and weight to examine whether individuals use
their own height or weight as an anchor in estimating physical formidability.
Preliminary analyses								
As a manipulation check, we also measured perceived performance of the player. Indeed, performance was rated significantly higher in the HP condition (M
= 80.98, SD = 8.51) compared to the LP condition (M = 47.24, SD = 12.38; F(1,
88) = 231.578, p < .001, ηp2= .725). We converted the feet/inch and pounds
measures into centimeters and kilograms for consistency throughout the three
studies. In Study 2.1, the two different height measurements were weakly correlated, and the two different weight measurements were not significantly correlated. In Study 3, there was no significant correlation for either the height
(r(88) = .177, p = .096) or the weight (r(88) = .149, p = .162) measurements,
but the correlations were in the expected direction. The kilogram and centimeter measurements were moderately correlated in Study 2.1, however not
significantly correlated in Study 3 (r(88) = -.004, p = .973), and the height and
weight slider measurements, which were moderately to strongly correlated in
Study 1, were moderately correlated in Study 3 (r(88) = .381, p < .001).		
As in studies 2.1 and 2.2, we ran separate analyses for each of the height and
weight measurements.
Height estimations in centimeters						
An Analysis of Covariance (ANCOVA) with height estimations in centimeters as the
dependent variable and condition, gender, and participant height as independent
variables: F(3,85) = 5.559, p = .002, ηp2 = .164, showed a significant main effect for

condition (p = .003, ηp2 = .098; bootstrap p = .004) but not for gender (p = .120;
bootstrap p = .113). In line with our expectations, individuals in the LP condition
estimated the football player as shorter (M = 176.49; SD = 1.22; 95% CI [174.07,
178.91]) than individuals in the HP condition did (M = 181.56; SD = 1.13; 95%
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CI [179.31, 183.81]). The effect of participant height on estimated height of the
player was significant (p = .021, ηp2 = .061), however it was not significant after
bootstrapping (bootstrap p = .067, 95% CI [-.21, 3.79]).
Continuous height estimations							
An Analysis of Covariance (ANCOVA) with height estimations via the slider as the
dependent variable and condition, gender, and participant height as independent
variables: F(3,85) = 5.508, p = .002, ηp2 = .163, showed a significant main effect for

condition (p < .001, ηp2 = .144; bootstrap p = .001) but not for gender (p = .376;
bootstrap p = .365) or participant height (p = .132; bootstrap p = .132). In line with
our expectations, individuals in the LP condition estimated the football player as
shorter (M = 62.34; SD = 1.70; 95% CI [58.96, 65.72]) than individuals in the HP
condition did (M = 71.15; SD = 1.58; 95% CI [68.01, 74.30]; Figure 2.2).
Weight estimations in kilograms						
An Analysis of Covariance (ANCOVA) with weight estimations in kilograms as the
dependent variable and condition, gender, and participant weight as independent
variables: F(3,85) = 2.008, p = .119, ηp2 = .066, showed no significant effects for
condition (p = .722; bootstrap p = .753) or gender (p = .696; bootstrap p = .682).
The effect of participant weight on estimated weight of the player was significant
(p = .017, ηp2 = .065). However, it was not significant after bootstrapping (bootstrap
p = .100, 95% CI [-.26, 5.85]).

Continuous weight estimations							
An Analysis of Covariance (ANCOVA) with weight estimations via the slider as the
dependent variable and condition, gender, and participant weight as independent
variables: F(3,85) = .788, p = .504, ηp2 = .027, showed no significant effects for
condition (p = .258; bootstrap p = .259), gender (p = .288; bootstrap p = .306) or
participant weight (p = .517; bootstrap p = .547).
Summary Study 2.3
In line with studies 2.1 and 2.2, estimated performance had a positive effect on estimated height when continuous measurements were used. Furthermore, we also
found a significant effect of estimated performance on height measurements in centimeters this time. In line with Study 2.1, we did not find an effect of performance on
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LP= Low Performance condition, HP= High Performance condition
Figure 2.2. Estimated height in sliders by condition in Study 2.3 (with 95% confidence intervals)
the estimations of weight in kilograms. However, contrary to studies 2.1 and 2.2, we
also did not find an effect of performance on the continuous estimations of weight.
Previous findings that men overestimate height more than women do were again
not confirmed, and contrary to the first two studies, we now did have a more balanced gender distribution in our sample. The argument that men use their own
(taller) height or (heavier) weight as an anchor was also not supported.
General discussion chapter 2
Our most robust finding deals with the expected positive effect of prestige on
height estimations: across three studies, we found evidence for estimated performance being associated with height estimations. To our knowledge, this is the first
study demonstrating that the status-size association is so strong, that the heuristic
is also used when it is not useful (i.e., when status and size are not correlated in that
domain). The findings on the effect of prestige on weight estimations were mixed.
We did not find any effects of prestige on the weight estimations in kilograms,
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but we did find a significant effect of prestige on estimated continuous weight
in the first two studies (however, not in Study 2.3).				
The different height and weight measurements were not significantly, or only
weakly, correlated with each other in both Study 2.1 and Study 2.3. Furthermore, the estimations made in centimeters and kilograms in Study 2.1 mostly
yielded null results, while the estimations made with sliders in studies 2.1 and
2.2 did show the expected effects. As participants were well aware of the actual
heights in centimeters of the players, this could explain why there were no performance effects on these estimations in the first study. In Study 2.3, we used a
hypothetical football player that the participants did not know, and here we did
find the expected effect in the centimeter height measurements. However, this
does not explain the null results for the kilogram estimations, as participants were
not very aware of the actual weights of the players. We expect that the slider
measurements simply give more ‘opportunity’ for perceptual distortions than
more concrete measurements like centimeters or kilograms do. Possibly, as we
did not find any effects of performance on weight estimations in Study 2.3, the
BBB association is simply stronger for height than for weight.			
Even though we found some indication that men tended to estimate players as
heavier than women did, overall we did not find support for participant gender effects on estimated formidability. Moreover, the hypothesis that men
make larger estimations because of their own larger body size (Higham
& Carment, 1992) was not supported by our data.		
In line with our expectations, individuals who reported to be bigger fans of the
team, also estimated the players to be taller and heavier. This suggests that individuals who are more invested in the coalition, make larger estimations of high
status individuals’ formidability within that coalition. Whether the psychological
mechanism behind this effect is above and beyond a mere heuristic, but instead is
an effect of motivated cognition for coalitional functioning, is an interesting topic
for future research. In the current study, we only examined perceptions within
one’s own coalition, and we expect that in-group estimations would be larger than
out-group estimations (of rival teams’ members). 				
Although we found overall effects of performance estimations on formidability
estimations, occasionally individual players stood out. These findings can possibly
be explained by the deviations in height and weight that these individuals have
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(see also Sorokowski, 2010). Wesley Sneijder, for example, is very short for Dutch
standards, and his height is often remarked or even made fun of in the (Dutch)
media (e.g., www.vi.nl). When individuals are fully aware of a player’s height,
like in the case of Wesley Sneijder, it is unlikely that their perceptions of these
more extreme builds will differ according to performance. Other limitations concern our samples, two of which had a very skewed gender distribution, and our
relatively small sample sizes (especially for the second, longitudinal, part of Study
2.2). This could be the reason why we failed to document some (gender) effects.
Further research should look more closely into these gender effects and examine
whether differences are due to anchoring one’s own height and weight. We did
not find any winner/loser effects in Study 2.2. However, this could again be due
to lack of power because of the rather small sample of participants who participated in both parts of the study. Another explanation is that although football
is a team sport, people pay more attention to individual performances and thus
that the BBB does not generalize to teams.				
In sum, our results are the first to suggest that individuals associate prestige with
physical formidability, even when there is no actual association between the two,
demonstrating the strength of a ‘better is bigger’ heuristic. Lionel Messi’s height
and weight would thus probably be overestimated due to this football skills, were
it not that he is so famous that his fans probably know exactly how tall he really
is. More research is needed to further explore the role of perceiver gender in this
association, and to examine possible effects of coalitional affiliation.

66

Chapter 3
Size, skills, and suffrage: Motivated distortions
in perceived formidability of political leaders

This chapter is based on: Knapen, J.E.P., Blaker, N.M., & Pollet, T.V. (2017). Size,
Skills, and Suffrage: Motivated Distortions in Perceived Formidability of Political
Leaders. Revised and resubmitted for publication.
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In traditional societies in Melanesia and Polynesia, high status individuals are referred to as ‘Big Men’ (Ellis, 1995; Sahlins, 1963). These Big Men are literally of tall
stature, and their status is partially derived from them being good and brave warriors in intergroup conflicts and providing their followers with protection (Brown
& Chia-yun, n.d.; Sahlins, 1963; Vugt & Ahuja, 2010). Big Men embody the positive association between physical formidability and social dominance as well as
social status. Previous research suggests that this association between physical
formidability and social status holds a kernel of truth, especially for human males.
Ethnographic studies show that in many cultures, a relatively tall stature is associated
with positions of power (Bernard, 1928; Ellis, 1994; Handwerker & Crosbie,
1982; Werner, 1982). In addition, research has shown positive effects of stature
on fighting ability (Archer & Thanzami, 2007; Carrier, 2011). This association between height and social status is still relevant in modern Western society, as height
is positively associated with career success, political success, and authority (Judge
& Cable, 2004; Stulp, Buunk, et al., 2012; Stulp, Buunk, Verhulst, et al., 2013).
Perhaps unsurprisingly, these size-status associations are also present in our social
perception: men of tall stature are perceived as being more competent (Judge &
Cable, 2004; Murray & Schmitz, 2011), more leader-like (Blaker et al., 2013), and
are more attractive (Jackson & Ervin, 1992; Koulack & Tuthill, 1972; Sorokowski,
Sabiniewicz, & Sorokowska, 2015; but see Sear & Marlowe, 2009) than men of
short stature. Height and strength are parts of one’s formidability, or how large
and strong an individual is conceptualized to be (Fessler, Holbrook, & Snyder,
2012; however, Sell et al., 2009 found that fighting ability was better predicted
by upper-body strength than it was by body height). In this study, we argue that
distortions in judged formidability related to social status are the result of motivated social perception, which could function to promote group functioning and
leadership.
Motivated social perception							
People tend to assume that their perception of the world is accurate. However,
psychological research has shown that our interpersonal perception is subject to
all kinds of biases and errors (Gilovich, Griffin, & Kahneman, 2002). Haselton and
Funder (2006) argue that these perceptual errors may have been shaped via both
natural and sexual selection to serve purposes which would have been relevant to
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us throughout human evolution, producing “a mind that produces judgments that
are sufficiently accurate given cognitive and informational constraints, not perfect”
(p. 31). For the goals of survival and reproductive success, we would only need to be
able to make interpersonal judgments that have a useful degree of accuracy. Using
a heuristic for a ‘quick and dirty’ judgment of others would then suffice for the purpose of the anticipated interaction with another individual. Even though the use of a
heuristic might lead to erroneous perceptions, error management theory posits that
such heuristics might still occur because certain errors are less costly than other errors
made when responding with inappropriate behavior when not using the heuristic
(Haselton & Buss, 2000; Zebrowitz & Montepare, 2006). For example, the halo-effect
of attractiveness (Landy & Sigall, 1974), the phenomenon that leads people to judge
attractive others as also having other positive traits, would still lead to selecting an
attractive mate, even if his or her competence, for instance, would be overrated.
Another potential cause for perceptual errors is motivated perception: individuals
tend to see others in a way that confirms their expectations (Klein & Kunda, 1992;
Kunda, 1990; Maner et al., 2005). Perceptual errors have been shown in perception research for zero-acquaintance judgments as well as judgments of people with
whom we (expect to) have longer interactions or even relationships (e.g., Darley &
Berscheid, 1967; Lemay & Clark, 2015; Stillman & Maner, 2009). Indeed, social goals
can distort our perceptions of both ourselves and others, which might facilitate our
navigation through the social world. For example, biased perceptions of romantic
partners and the relationship, like motivated distortions of a partner’s traits and behaviors (Lemay & Clark, 2015; Murray, Holmes, & Griffin, 1996), superiority of the relationship (Murray, 1999; Rusbult, Van Lange, Wildschut, Yovetich, & Verette, 2000),
and attractiveness of attractive alternative partners (Johnson & Rusbult, 1989; Lydon
& Karremans, 2015), are beneficial for both the relationship and personal well-being. Furthermore, when expecting a social interaction, the prospective interaction
partners are perceived in a more positive way that suggests a good relationship is
forthcoming, facilitating the interaction (Darley & Berscheid, 1967; Murray, 1999;
Tiedens, Unzueta, & Young, 2007). Another example is that although people tend to
see others as similar to themselves, future interaction partners are perceived as less
similar to the self if that will promote better cooperation on a task (Tiedens et al.,
2007). Finally, being motivated to avoid health risks leads to perceiving unattractive
people (who are possibly highly susceptible to pathogens) as more unattractive than
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those who are less motivated do (Park, van Leeuwen, & Stephen, 2012; Welling,
Conway, Debruine, & Jones, 2007).
Distortions in judged formidability						
Do people also make perceptual errors when it comes to judging physical formidability? When processing social information, the metaphors we use to construe our
perceptions of others can be influenced by the way in which people are presented
to us (Landau et al., 2010). For example, embodiment research suggests that power
is mentally represented in terms of size (Schubert et al., 2009): using a larger font or
a vertically high position leads to greater perceptions of power of presented stimuli
(Giessner & Schubert, 2007; Schubert, 2005; Schubert et al., 2009; Zanolie et al.,
2012). Indeed, social perception research shows that people associate status with
physical size, especially in men (Blaker et al., 2013; Judge & Cable, 2004). Children
(Blaker & van Vugt, 2014; Montepare, 1995), even infants as young as 10 months
old (Thomsen et al., 2011), already use size to mentally represent social dominance.
Likewise, adults generally tend to see taller individuals as more dominant, intelligent, competent, persuasive, and as better leadership material overall than they do
shorter individuals (Blaker et al., 2013; Jackson & Ervin, 1992; Re et al., 2012; Young
& French, 1996). Additionally, tall leaders are perceived as more charismatic than
shorter leaders are (Hamstra, 2014), and taller US presidents are rated as having
more ‘presidential greatness’ than their shorter counterparts (Stulp, Buunk, Verhulst, et al., 2013). Lastly, people tend to estimate a man’s height as greater when
they are told he has a higher status as opposed to a lower status (Dannenmaier &
Thumin, 1964; Wilson, 1968) or when he acts more dominantly instead of submissively (Marsh et al., 2009).
Coalitional psychology								
These status-related distortions in judgments of formidability can be explained
from both a heuristics- and a motivated perception point of view. As the association between size and status is at least partly grounded in reality, it is presumably
a good heuristic for making ‘quick and dirty’ judgments about others: research has
shown that height is positively associated with actual income (Melamed, 1994),
career success (Judge & Cable, 2004; Melamed & Bozionelos, 1992), and occupation of high status positions (Egolf & Corder, 1991; Gawley et al., 2009). Therefore,
judging high-status people as more formidable (or the other way around) would
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probably result in what Haselton and Funder (2006) defined as ‘useful degree of
accuracy’. The association is strong enough that the estimation is probably right, and
moreover, the costs of overestimating formidability would probably be less than the
costs of underestimating it. This could make the perception sufficient for short-term
survival and mating purposes, even when it is not entirely accurate.		
However, distortions in judgments of formidability could also have a motivational
component with regards to defensive threat regulation and effective leadership.
Lopez, McDermott, and Petersen (2011) argue that humans have an ‘evolved
coalitional psychology’ that enables and generates behavior in social and political matters like coalition formation and maintenance, trade, and war. One of the
functions of this coalitional psychology is to deal with internal coalition dynamics
like leadership and cooperation, as individuals within a coalition need to interact
constructively to achieve common goals and share resources. This coalitional psychology is argued to have strong implications for leadership, and leaders’ (perceived)
representation of themselves and their group towards both enemies and allies.
Holbrook and Fessler (2013) propose that “humans may have evolved efficient ways
of representing group formidability in order to facilitate assessments of whether
to fight, flee, or appease enemies” (p. 46). As leaders are (one of the) most visible
members of the group, they arguably also play an important role in representing
the formidability of the group. Having a formidable leader would be beneficial when
dealing with other tribes, to emphasize the strength of the group as a desired ally
and/or enemy to be avoided (Murray, 2014). Moreover, Lopez et al. (2011) suggest
that as the leaders of our evolutionary past were most likely the initiators and
representatives in dealing with other tribes, numerous changes in leadership position could send the message of an unstable group, which would be perceived as
less desirable allies, both in politics and in trade. In terms of consistent leadership,
it would benefit the group when this leader would not be challenged (often), and
the other members of the group would endorse his position. Overestimation of the
in-group leader’s formidability by the other group members could thus potentially
allow for effective and stable leadership within a coalition.
Overview of the current research

				

Overestimation of in-group leaders. If perceptual distortions of physical formidability are the result of a motivated social perception that goes above and beyond a
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mere heuristic, the association between status and size should be stronger when
there are potential benefits to the perceiver. Therefore, we expect that in-group
leaders will be perceived as taller and stronger compared to out-group leaders, as
a result of motivated perception underpinning effective coalitional psychology. In
line with this argument, Sorokowski (2010) showed that in most cases, presidential
candidates in Poland were estimated to be taller by their supporters than by their
opponents. Research has shown that the presence of in-group members can have
a similar effect on the motivated perception of out-group threats: when individuals are surrounded by their in-group members (compared to alone), they perceive
a threatening person from an out-group as relatively more distant (Cesario & Navarrete, 2014) and relatively less formidable (Fessler & Holbrook, 2013).		
Prestige effects. Research by Henrich and colleagues has argued that by and
large two behavioral pathways via which formidability can translate into social status; either through dominance or prestige (Cheng et al., 2013; Henrich &
Gil-White, 2001). Men can attain dominance by (aggressive) competition with
other men, and men with greater physical strength have a greater likelihood to
defeat their opponent (Carrier, 2011; Sell et al., 2012). A second pathway via
which men can achieve status is through accumulating prestige benefits. Other individuals may benefit from being in the vicinity of competent leaders who, for
instance, protect the group, settle disputes, and offer solutions to group challenges. If the status-size association is not only driven by dominance, but also
by prestige, then performing well should have an effect on perceived formidability (i.e. a motivated perception to see competent leaders as more formidable). Therefore, we expect that when leaders are seen as performing
well, they will also be seen as more physically formidable.			
Winner/loser effects. We also expect that perception of physical formidability
in winners will be overestimated, while physical formidability in losers will
be underestimated. For example, Holbrook and Fessler (2013) showed that after Osama Bin Laden was killed, Americans estimated an Islamic terrorist to be
smaller and weaker, while primes of victorious terrorist leaders caused the
Islamic terrorists to be estimated larger and stronger. Likewise, Higham and Carment
(1992) found that, compared to height judgments before the elections, politicians who lost an election were judged as shorter, while the politician who
won was judged as being taller. Higham and Carment attributed this change to
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the winner’s change in social status. However, research by Sorokowski (2010)
on the 2005 presidential elections in Poland suggests that these changes in
height perceptions are due to the individual perceiver’s support as well as social status through reported electoral support rankings in the media.		
Gender effects. Higham and Carment (1992) showed that men tended to judge
politicians as taller than women did. This finding was explained by men generally being taller than women are, and perceivers using their own height as an
anchor for making estimations about the height of others. However, Higham
and Carment (1992) did not include actual height measurements of their participants to investigate this explanation. Another reason for this effect could be
that men are more sensitive to formidability cues of other men, as competitive
and aggressive activities are generally mostly carried out by males (e.g., Archer, 2004; Watkins, Debruine, Feinberg, & Jones, 2013; Wilson & Daly, 1985;
Wrangham, 1999). We expect that men will indeed make larger overestimations than women will make, and we will control for anchoring effects based
on their own height by asking participants to state their own height (self-report), and by having multiple height-perception measurements (including relative as opposed to only absolute measurements, as especially these absolute
measures should be sensitive to anchoring effects). 				
Hypotheses. We examined our hypotheses in the political domain by asking participants to make estimations of political leaders during times of election. The
coalitional group is represented by the political party with which one identifies.
Political leaders are among the best examples of our current group leaders and as
such, are often subject of leadership research concerning height. For example,
Stulp et al. (2013) found that although taller presidential candidates for the US
elections are not more likely to actually win an election, taller candidates are
more likely to get a larger share of the popular vote and are also more likely to be re-elected than their shorter opponents. As Sorokowski (2010) noted,
except for his own research on height perception of politicians in a European
country (Poland) with a multi-party system (as opposed to the North-American
two-party system), most of the height perception research on politicians has
been done in North America. Studying the Dutch multi-party system thus adds
extra knowledge to the current body of research, as we know comparatively little
about perceptions of height in multiparty systems.				
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Via a longitudinal two-part study, we tested the following predictions:
P1:

leaders will be overestimated in height and strength, and this effect will 		
be stronger for in-group leaders compared to out-group leaders;

P2:

perceived prestige of leaders will have a positive association with per-		
ceived height and strength of leaders;

P3:

perceived height and strength of winners will be overestimated com-		
pared to perceived height and strength of losers; and

P4:

men will generally make higher estimations of height and strength than 		
women will make.

In conclusion, we examine whether distortions in judged formidability related to
social status are the result of motivated social perception in order to promote
group functioning and leadership. We will focus in particular on falsifying that
these distortions are simply due to a ‘factual’ status-size heuristic by comparing
judgments of in-group versus out-group leaders. Furthermore, we will extend the
literature by examining the prestige effects of performance on these distortions,
and by not only using height measurements, but also strength measurements
(perceived strength and muscularity). We will also include weight measurements
to test that these effects are indeed related to fighting ability and not to body size
in general. Next, we will investigate whether there are gender effects in formidability perceptions, and whether these effects are due to using one’s own height as
an anchor. Lastly, we introduce a novel design in which we also look at time differences within participants in formidability perceptions of leaders (within-subject
design). We report how we determined our sample size, all data exclusions (if any),
all manipulations, and all measures in the studies.
Method Study 3
Participants									
Participants were recruited via a website where Dutch people can test their political preference by answering to a series of statements (www.stemwijzer.nl). The
website had a short invitation to participate in a study about the Dutch general
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elections of 2012, with a link to the study website. For the first part of the study,
2,013 participants agreed to participate. Data of two participants were removed
because they made extremely unrealistic judgments (e.g., weight estimates of 900
kilograms). Of the remaining 2,011 participants (1,026 males, 985 females; Mage
= 46.28 years; SD = 16.30 years), 99.7% had suffrage for the general Dutch elections, and 94.8% were planning on voting for the 2012 elections. We also asked
participants: “Which party would you vote for, if elections were held today?” Of
the 1,954 participants who answered this question, most were planning to vote
for VVD, PvdA, or SP (Table 3.1). 						
For the second part of the study, 599 participants agreed to participate. Participants were asked to create a unique code, which would allow us to anonymously
match data from parts one and two. Unfortunately, a lot of the participants created
different codes for the separate parts of the study, or did not enter any code at
all. We were able to successfully match data of parts one and two for 322 of these
participants (161 males, 161 females; Mage = 46.54 years, SD = 15.85 years). Again,
99.7% had suffrage for the general Dutch elections (two participants chose to not
answer this question), and 99.1% (N = 319) had actually voted in the elections.
Of the 269 participants who disclosed which party they voted for, most voted for
PvdA, VVD, or D66 (Table 3.1).							
As compensation for taking part in the study the participants were entered into a
raffle to win one of ten vouchers with a monetary value of €20 each.
Materials and Procedure							
After some sociodemographic questions, participants were randomly assigned to
one of the party leaders (all male) of the six largest participating political parties. These were Sybrand van Haersma Buma (CDA), Alexander Pechtold (D66),
Emile Roemer (SP), Mark Rutte (VVD), Diederik Samsom (PvdA), and Geert Wilders
(PVV; for (perceived) heights, weights, and strengths of the individual party leaders,
see Table 3.2). Participants were presented with a small, standardized black and
white headshot (134 px by 163 px) of the party leader and the following text:
“– Name leader-, - Name party-. We would like to know about
your first impressions of – name leader-. Please answer the following questions about him; please remember these are estimates.”
Next, each participant gave 11 estimations in total of their liking of, and perceptions
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Table 3.1
Percentages of (intended) votes for each political party in the 2012 Dutch general elections
Political party

% intended
votes Part 1
(N=1.955)

% actual votes
Part 2 (N=323)

% votes in
elections
2012

% votes in
elections
2010

PvdAa

16.7

29.5

24.84

19.63

VVDa

16.1

17.4

26.58

20.49

SPa

15.7

11.8

9.65

9.82

D66a

11.7

14.0

8.03

6.95

PVV a

9.5

4.3

10.08

15.45

GroenLinks

5.8

6.8

2.33

6.67

CDA a

3.7

4.3

8.51

13.61

Christen Unie

2.8

2.8

3.13

3.24

Partij voor de Dieren

1.8

1.9

1.93

1.30

SGP

1.5

1.9

2.09

1.74

Different

6.0

2.8

2.83

1.10

Chose not to answer

5.8

2.5

-

-

3

Note: aParties whose leaders were estimated in the current study

of formidability, age, and political skills of the assigned party leader. Liking was measured with one item: “How do you perceive –name party leader-?” with sliders that
indicated liking from 0 (very negatively) to 100 (very positively). Formidability was
estimated through height, weight and strength perceptions of the party leaders.
Height was estimated (1) in centimeters, (2) with sliders that indicated height from
0 (very short) to 100 (very tall), and (3) with seven male silhouettes that ranged
from short to tall (Figure 3.1). Weight was estimated (1) in kilograms, and (2) with
sliders that indicated weight from 0 (very light) to 100 (very heavy). Strength was
estimated (1) with sliders that indicated physical strength from 0 (very weak) to
100 (very strong), and (2) with seven male body images that ranged from not so
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Figure 3.1. Height silhouettes used for measuring estimated height

Figure 3.2. Muscularity silhouettes used for measuring estimated strength (Holbrook & Fessler, 2013)
muscular to very muscular (from Holbrook & Fessler, 2013; Figure 3.2). Age was
estimated (1) in years and (2) with sliders that indicated age from 0 (very young) to
100 (very old). Finally, political skills were estimated with one item: sliders that indicated
political skills from 0 (very bad) to 100 (very good). Each participant answered
questions on only one randomly selected party leader (between-subject design).
Finally, we asked for self-reported height and weight of the participants, their involvement and interest in the current elections, their voting intentions, their past voting behavior, their expectations about election outcomes, and whether they were a member
of a political party. Next, they were debriefed and thanked for their participation.
After the elections, participants who had indicated that they would like to participate in a second part of the study were emailed a link to an online survey. Upon
visiting the study website, participants were first presented with an informed consent
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form and after giving their consent, were taken to the actual study. Next, they
completed the same 11 questions on the same party leader as they did in the first
part of the study. We also asked them whether they voted, and if so, for which
party, how satisfied they were with their choice, and who they thought the biggest
winning and losing parties were. After this, they were debriefed and thanked for
their participation, and could take part in the raffle if they wished so.
Analyses
We expected that group leaders’ (political party leaders) formidability would be
overestimated, and that this overestimation would be larger for in-group leaders
(leaders from a political party that someone would vote for) than for out-group
leaders (leaders from a political party that someone would not vote for). We
also expected that when leaders are seen as performing well, they would also
be seen as more physically formidable, and that men would make larger overestimations than women would make. We controlled for liking and estimated
age, because this could have effects on leadership perception (e.g., Spisak, 2012).
Lastly, we expected that after the elections, winners would be estimated as
more formidable, while losers would be estimated as less formidable. 		
Given that in this study participants only made judgments for a single party leader,
we conducted analyses of covariance (ANCOVA’s) and linear regression analyses
for analyzing the first part of the study. For the second part of the analyses (the
winner-loser effects) the data are nested: multiple ratings in time made by individuals, and therefore we opted for repeated measures mixed models in SPSS version
21’s Mixed procedure with restricted maximum likelihood estimators (REML). As a
robustness check, we applied a bootstrapping procedure (1,000 resamples, 95% CI
Bias Corrected and Accelerated) for each of our main analyses. All estimation variables were centered by subtracting the mean of all scores for a specific variable
from the individual score of that variable (grand mean centering). Self-reported
height and weight of the participants was transformed into z-scores separately for
men and women. To be able to take into account as many data points as possible,
we chose to also analyze data of participants who had some missing values, rather
than opt for ‘listwise deletion’. Due to this, the degrees of freedom will differ between analyses.
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Results Study 3
Preliminary analyses								
Table 3.2 shows the correlation table for all the party leader measurements. As
the two age measurements were moderately to highly correlated with each other
(r(2,009) = .586, p < .001), we decided to transform these values into one variable
(reliability of the two measurements α = .690). As Table 3.2 shows, overall the
different height, weight, and strength measurements did not correlate very highly
with each other (r’s ranging from .035 to .507). Therefore, and to compare outcomes of different means of measurement, we decided to run separate analyses
for all the height, weight, and strength measurements.
Accuracy of height estimations							
On average, participants were not able to correctly estimate the party leaders’
heights in centimeters, however some leaders were better estimated than others
((Table 3.3; six one-sample t-tests showed that all average height estimations significantly differed from the actual heights (all p’s < .001)). All party leaders’ heights
were underestimated, except for Samsom and van Haersma Buma, who were
overestimated. Samsom and van Haersma Buma were also the only two leaders
who were reasonably accurately estimated, as their estimated heights differed < 3
cm from their actual heights.
In-group leaders vs. out-group leaders						
To test whether in-group leaders were perceived as more formidable than outgroup leaders, we conducted linear regression analyses for each of the formidability
measures. When political skills significantly predicted the independent and dependent variable, we conducted a Sobel test in order to test whether political skills
acted as a mediator. Table 3.4 shows the number of participants in the in-group and
out-group conditions for each estimated political leader.				
A linear regression analysis showed that in-group party leaders were estimated as
taller than out-group party leaders for all three height measurements (Table 3.5).
However, this effect was fully mediated by estimated political skills (slider height measurements: Sobel test: z = 7.16, SE = .39; p < .001 (Sobel, 1982). Figure 3.3 illustrates
the results on the slider height measurements; similar effects were found with the
height measurements in centimeters and via silhouettes. 				
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Age
Slider
Age
Years
*p<.05, **p<.01

Liking

Height
slider
Height
CM
Height
Silh.
Strength
Slider
Strength
Silh.
Weight
Slider
Weight
KG
Pol. Skills

Height
slider

Table 3.2
Correlation table

.022
-.077**

.125**
.337**
1

.176**
.157**
1

1

.035

1

.115**

.514**

.172**

.123**

.285**

.081**

.344**

1

.076**

.123**

.044*

.052*

.211**

.209**

Pol.
Skills

1

.136**

Weight
KG

.146**

.338**

Weight
Slider

.507**

.116**

Strength
Silh.

1

.334**

Strength
Slider

.455**

Height
Silh.

.495**

Height
CM

3
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.065**
.039
-.021
-.004
.028
.156**
.220**
-.016
-.026

.188**
.101**
.162**
.517**
.180**
.059**
-.011
.665**
1

1

Age
Slider

Liking

1

.586**

-.032

-.084**

.218**

.171**

.097**

-.048*

-.061**

-.032

.016

Age Years

Table 3.3
Actual height and perceived height, weight and strength of the party leaders before and a er the elec on s
Party leader

Actual
heighta

Haersma B.

180

Pechtold

186

Roemer

190

Ru e

191

Samsom

175

Wilders

195

Perceived
Perceived
height
height
before
a r
elec ons
elec ons
181.52
180.59
(SD=5.00)
(SD=6.79)

Perceived
weight
before
elec ons
82.83
(SD=6.34)

Perceived
weight
a r
elec ons
82.79
(SD=6.11)

Perceived
strength
before
elec ons
54.11
(SD=8.14)

Perceived
strength
a r
elec ons
53.67
(SD=15.58)

178.23
(SD=5.10)
180.74
(SD=5.85)
181.91
(SD=5.63)
178.81
(SD=5.87)
181.10
(SD=5.73)

79.18
(SD=5.78)
91.26
(SD=9.26)
79.12
(SD=6.10)
78.35
(SD=6.54)
82.21
(SD=6.58)

79.63
(SD=5.08)
91.86
(SD=9.23)
79.04
(SD=6.60)
77.04
(SD=5.03)
84.22
(SD=7.29)

54.77
(SD=18.57)
59.74
(SD=18.51)
56.37
(SD=18.19)
61.91
(SD=16.29)
58.00
(SD=19.28)

59.07
(SD=16.32)
65.02
(SD=13.73)
60.71
(SD=15.04)
67.11
(SD=13.83)
58.06
(SD=15.60)

178.85
(SD=5.78)
181.88
(SD=7.08)
180.92
(SD=7.02)
177.66
(SD=5.40)
182.00
(SD=5.89)

Notes: Heights in cen meters, weights in kilograms, strength in slider measurement 0-100.
a
We contacted the oﬃces of all of the party leaders with requests for their actual heights. Only Ru e and Pechtold
responded to our request (Samsom indicated he did not wish to cooperate, the others did not reply). We therefore
made educated guesses for the heights of the other four leaders with the help of internet sources and footage.

Table 3.4
Number of participants per estimated politician, per condition
In-group n

Out-group n

Chose not to
answer n

Total n

Rutte

62

310

36

408

Roemer

54

259

32

345

Samsom

45

237

26

308

Wilders

33

258

29

320

Pechtold

42

239

24

305

Buma

11

288

26

325

Total

247

1591

173

2011

Politician

82

Table 3.5
Results linear regression analyses on in-group leaders vs. out-group leaders

Height cm
Height slider
Height silhouettes
Strength slider
Strength silhouettes
Weight kg
Weight slider

Ingroup
leaders
M (SD)
181.26
(5.73)
68.58
(14.56)
4.41
(1.33)
67.75
(15.58)
2.20
(1.39)
82.91
(7.77)
68.92
(16.35)

Outgroup
leaders
M (SD)
180.42
(5.76)
66.02
(14.42)
4.17
(1.44)
55.61
(17.87)
1.95
(1.21)
82.13
(8.27)
67.08
(16.20)

df 1

df 2

F

p

R2

Bootstrap
p

Bootstrap 95%
CI

1 1469

6.636

.010

.004

.008

.216, 1.789

1 1474

7.464

.006

.005

.011

.656, 4.747

1 1474

7.010

.008

.005

.003

.080, .437

1 1474

90.887

<.001

.058

.001

9.445, 13.611

1 1474

7.586

.006

.005

.013

.063, .422

1 1472

2.467

.116

.002

.103

-.037, 1.680

1 1474

2.640

.104

.002

.110

-.497, 3.960

A linear regression analysis also showed that in-group party were estimated as
stronger than out-group party leaders (Table 3.5), and this effect was partially mediated by estimated political skills (slider strength measurements: Sobel test: z =
10.91, SE = .68; p < .001). Figure 3.4 illustrates the results on the slider strength
measurements; similar effects were found with the strength measurements via
silhouettes, only there the effect was fully mediated by estimated political skills
(Sobel test: z = 3.81, SE = .04; p < .001). No significant effects of in-group vs. outgroup were found for the weight measurements (Table 3.5).
Height estimations in centimeters						
We conducted an analysis of covariance (ANCOVA) with estimated height in centimeters of the six party leaders as dependent variable, and participant gender,
participant height, and estimated political skills, estimated ages, and liking of the
six leaders as independent variables (overall model: F(5, 1953) = 11.317, p < .001,
R2 = .028). In line with our expectations, estimated political skills had a significant
effect on estimated height: when party leaders were estimated to have better
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Figure 3.3. Effect of voting intention on estimated height is mediated by estimated political skills

Figure 3.4. Effect of voting intention on estimated strength is partly mediated by
estimated political skills
political skills, they were estimated to be taller (t(1,959) = 2.901, p = .004, ηp2 =
.004 , 95% CI [.01, .04]; bootstrap: p = .015, 95% CI [.00, -.04]). Liking also had a
significant effect on estimated height: when party leaders were better liked, they
were also estimated to be taller (t(1,959) = 2.836, p = .005, ηp2 = .004, 95% CI [.01,
.04]; bootstrap: p = .019, 95% CI [.00, .04]). However, estimated age (p = .978) and
participant gender (p = .099; bootstrap: p = .095) did not have a significant effect
on estimated height. Participants’ own height (p = .306) also did not have a significant effect on height estimation in centimeters.
Slider height estimations							
For the slider height estimations, we also conducted an analysis of covariance
(ANCOVA) with estimated height via sliders of the six party leaders as dependent
variable, and participant gender, participant height, and estimated political skills,
estimated ages, and liking of the six leaders as independent variables (overall
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model: F(5, 1963) = 27.288, p < .001, R2 = .065). In line with our expectations,
estimated political skills had a significant effect on estimated height: when party leaders were estimated to have better political skills, they were estimated to
be taller (t(1,969) = 4.056, p < .001, ηp2 = .008, 95% CI [.04, .12]); bootstrap: p =
.002, 95% CI [.04, .13]). Liking and estimated age also had a significant effect on
estimated height. When party leaders were better liked, they were also estimated
to be taller (t(1,969) = 4.807, p < .001, ηp2 = .012, 95% CI [.05, .13]; bootstrap: p =
.001, 95% CI [.05, .13]). When party leaders were estimated to be older, they were
also estimated to be taller (t(1,969) = 2.054, p = .04, ηp2 = .002, 95% CI [.00, .12]);
however this was not a robust effect: p = .051, 95% CI [-.00, .12]). Furthermore,
participant height had a significant effect on estimated height: shorter participants
estimated the party leaders to be taller (t(1,969) = -2.183, p = .029, ηp2 = .002, 95%
CI [-1.31, -.07]; bootstrap: p = .030, 95% CI [-1.30, -.04]). Participant gender did not
have a significant effect on estimated height (p = .621). Figure 3.5 illustrates the
estimated height via sliders by estimated political skills for all six party leaders.
Silhouette height estimations							
Next, we conducted an analysis of covariance (ANCOVA) with estimated height via
silhouettes of the six party leaders as dependent variable, and participant gender,
participant height, and estimated political skills, estimated ages, and liking of the
six leaders as independent variables (overall model: F(5, 1963) = 20.014, p < .001,
R2 = .049). Again, in line with our expectations, estimated political skills had a significant effect on estimated height. When party leaders were estimated to have
better political skills, they were estimated to be taller (t(1,969) = 3.249, p = .001,
ηp2 = .005, 95% CI [.00, .01]; bootstrap: p = .006, 95% CI [.00, .01]). Liking also had
a significant effect on estimated height: when party leaders were better liked, they
were also estimated to be taller (t(1,969) = 4.355, p < .001, ηp2 = .010, 95% CI [.00,
.01]; bootstrap: p = .001, 95% CI [.00, .01]). In line with the centimeter measurements, but not the slider measurements, participant gender also had a significant
effect on estimated height (t(1,969) = -2.381, p = .017, ηp2 = .003, 95% CI [-.27,
-.03]; bootstrap: p = .010, 95% CI [-.27, -.02]). Men (M = -.06, SD = 1.40) estimated
the party leaders to be shorter than women (M = .06, SD = 1.36) did. Contrary to
the results from the slider measurements, estimated age (p = .397) and participant
height (p = .300) did not have a significant effect on estimated height via silhouettes.
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Slider strength estimations							
For the slider strength estimations, we conducted an analysis of covariance (ANCOVA)
with estimated strength via sliders of the six party leaders as dependent variable,
and participant gender, estimated political skills, estimated ages, and liking of the
six leaders as independent variables (overall model: F(4, 2006) = 260.062, p < .001,
R2 = .341). In line with our expectations, estimated political skills had a significant
effect on estimated strength: when party leaders were estimated to have better
political skills, they were estimated to be stronger (t(2,011) = 11.117, p < .001, ηp2 =
.058, 95% CI [.20, .28]; bootstrap: p = .001, 95% CI [.19, .29]). Liking also had a significant effect on estimated strength: when party leaders were better liked, they
were also estimated to be stronger (t(2,011) = 14.070, p < .001, ηp2 = .090, 95% CI
[.24, .31]; bootstrap: p = .001, 95% CI [.24, .32]). Participant gender (p = .128) and
estimated age (p = .195) did not have a significant effect on estimated strength.
Figure 3.6 illustrates the estimated strength via sliders by estimated political skills
for all six party leaders.
Silhouette strength estimations							
We conducted an analysis of covariance (ANCOVA) with estimated strength via
silhouettes of the six party leaders as dependent variable, and participant gender,
estimated political skills, estimated ages, and liking of the six leaders as independent variables (overall model: F(4, 2006) = 16.862, p < .001, R2 = .033). Only liking
(t(2,011) = 5.053, p < .001, ηp2 = .013, 95% CI [.01, .01]; bootstrap: p = .001, 95% CI
[.00, .01]) had a significant effect on estimated strength. When party leaders were
better liked, they were also estimated to be stronger. Against our expectations,
estimated political skills (p = .296) did not have a significant effect on estimated
strength. Participant gender (p =.161) and estimated age (p = .463) also did not
have a significant effect on estimated strength.
Weight estimations in kilograms						
We conducted an analysis of covariance (ANCOVA) with estimated weight in
kilograms of the six party leaders as dependent variable, and participant gender,
participant height, and estimated political skills, estimated ages, and liking of the
six leaders as independent variables (overall model: F(5, 1947) = 5.559, p < .001, R2
= .014). Participant weight had a significantly positive effect on estimated weight:
heavier individuals estimated the party leaders to be heavier (t(1,953) = 3.543,
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Figure 3.5. Estimated height by estimated political skills for the individual
party leaders
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p < .001, ηp2 = .006, 95% CI [.25, .86]; bootstrap: p = .002, 95% CI [.19, .90]). Furthermore, estimated age also had a significant effect on estimated weight: when
party leaders were estimated to be older, they were also estimated to be heavier
(t(1953) = 3.416, p = .001, ηp2 = .006, 95% CI [.02, .08]; bootstrap: p = .001, 95% CI
[.02, .08]). Estimated political skills (p = .719), participant gender (p = .218), and
liking did not have a significant effect on estimated weight (p = .474).
Slider weight estimations							
Next, we conducted an analysis of covariance (ANCOVA) with estimated weight
via sliders of the six party leaders as dependent variable, and participant gender,
participant height, and estimated political skills, estimated ages, and liking of the
six leaders as independent variables (overall model: F(5, 1952) = 3.845, p = .002,
R2 = .010). Only estimated age had a significant effect on estimated weight: when
party leaders were estimated to be older, they were also estimated to be heavier
(t(1,958) = 3.251, p = .001, ηp2 = .005, 95% CI [.04, .17]; bootstrap: p = .003, 95% CI
[.04, .16]). Liking (p = .055; bootstrap: p = .073), estimated political skills (p = .890),
participant gender (p = .384), and participant weight (p = .630) all did not have a
significant effect on estimated weight.
Winner/loser effects								
We expected that the party leader(s) who won the elections would be estimated
as more formidable after the elections compared to before the elections, and
that the party leaders who lost the elections would be estimated as less formidable after the elections compared to before the elections. Table 3.1 shows
the percentages of intended and actual votes given to each party in this study,
and the percentages of actual votes in the last and current elections. The 2012
Dutch general elections campaign started out as a competition between Rutte
and Roemer over the largest number of votes (and thus the prime-ministership), but quickly turned into a battle between Rutte and Samsom (Ellian, 2014;
Korsten, 2012; Meerhof, 2012). Rutte’s party eventually gained 10 seats in parliament, becoming the largest party, and even though Samsom gained 8 seats,
he lost the prime-ministership. Objectively, the ‘biggest losers’ were Wilders (-9
seats) and van Haersma-Buma (-8 seats). In spite of the strong positive expectations early in the elections, Roemer’s number of seats remained equal com-
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pared to before the elections. Finally, Pechtold gained two seats (all these data
are from Rijksoverheid, 2012). The participants in our study actually viewed Samsom as the greatest winner (49.1%), with Rutte following closely as the second
greatest winner (48.2%). They viewed Wilders as the greatest loser (36.8%), followed closely by Jolande Sap (GroenLinks, not estimated in this study; 36.2%).
For the winner/loser effects analyses, we centered all the leader estimation
variables with their mean over both parts of the study (grand mean centering).
We then conducted two repeated measures mixed model analyses for each of
the party leaders separately: an unstructured covariance model (UNR) allowing for different variances between measurements in time (model 1), and an
autoregressive model (AR1) where the variance is the same for each measurement in time (model 2; Littell, Pendergast, & Natarajan, 2000). We did this for
each of the seven height, weight, and strength estimations. The units of analysis were time (before elections/after elections), group (in-group: participant
voted for the party of the judged leader/ out-group: participant did not vote
for the party of the judged leader) and height, weight, liking, age and performance estimations of the party leaders made by the participants.		
Height estimations in centimeters. For each party leader, we conducted two repeated measures mixed models with estimated height in centimeters of the party
leaders as dependent variable and time, group, liking, estimated age, estimated political skills, and the interaction between time and group as independent variables.
Overall, the first model (unstructured) was comparatively the best fitting model and
is therefore reported in Table 3.6. We only found a significant effect of time on estimated height in centimeters for Samsom: t(42.320) = 2.129, p = .039, 95% CI [.13,
4.80]. Samsom was estimated taller before the elections (M = 1.46, SD = 1.01) compared to after the elections (M = -.97, SD = .81). 					
Slider height estimations. For each party leader, we conducted two repeated measures mixed models with estimated height via sliders of the party leaders as dependent variable and time, group, liking, estimated age, estimated political skills, and the
interaction between time and group as independent variables. Overall, the second
model (autoregressive) was comparatively the best fitting model and is therefore reported in Table 3.7. This time, the effect of time on estimated height via sliders for
Samsom was not significant: t(42.895) = 1.747, p = .088, 95% CI [-.77, 10.71].
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Table 3.7
Repeated measures mixed models with estimated height in sliders
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Height estimations via silhouettes. For each party leader, we conducted two
repeated measures mixed models with estimated height via silhouettes of the
party leaders as dependent variable and time, group, liking, estimated age, estimated political skills, and the interaction between time and group as independent variables. Overall, the second model (autoregressive) was comparatively
the best fitting model and is therefore reported in Table 3.8. Again, the effect of
time on estimated height via silhouettes for Samsom was significant: t(43.925)
= 2.196, p = .033, 95% CI [.05, 1.24]. Samsom was estimated taller before the
elections (M = .44, SD = .20) compared to after the elections (M = -.33, SD = .20).
Interestingly, we also found a significant effect of time on estimated height via
silhouettes for Wilders: t(50.080) = -2.643, p = .011, 95% CI [-.76, -.10] and van
Haersma Buma: t(53.056) = 2.375, p = .021, 95% CI [.07, .80]. Van Haersma Buma
was estimated taller before the elections (M = .25, SD = .18) compared to after
the elections (M = -.19, SD = .18). Wilders was estimated shorter before the elections (M = -.24, SD = .19) compared to after the elections (M = .17, SD = .19).
Continuous strength estimations. For each party leader, we conducted two repeated
measures mixed models with estimated strength via sliders of the party leaders
as dependent variable and time, group, liking, estimated age, estimated political
skills, and the interaction between time and group as independent variables. Overall, the second model (autoregressive) was comparatively the best fitting model
and is therefore reported in Table 3.9. We only found a significant effect of time on
estimated strength via sliders for van Haersma Buma: t(53.484) = 2.097, p = .041,
95% CI [.17, 7.68]. Van Haersma Buma was estimated stronger before the elections (M = 2.64, SD = 1.68) compared to after the elections (M = -1.08, SD = 1.68).
Silhouette strength estimations. For each party leader, we conducted two repeated measures mixed models with estimated strength via silhouettes of the
party leaders as dependent variable and time, group, liking, estimated age, estimated political skills, and the interaction between time and group as independent variables. Overall, the second model (autoregressive) was comparatively the best fitting model and is therefore reported in Table 3.10. We found
a significant effect of time on estimated strength via silhouettes for Roemer
(t(55.512) = -2.207, p = .032, 95% CI [-.85, -.04]), Samsom (t(44.193) = -2.387,
p = .021, 95% CI [-.55, -.05]), and van Haersma Buma (t(53.064) = -2.684, p =
.010, 95% CI [-.52, -.08]). Against our expectations, Roemer, Samsom, and van
92

1.70

1.71

1.96

1.95

2.00

1.74

Rutte

Roemer

Samsom

Wilders

Pechtold

Haersma Buma
4.43

4.69

4.52

4.35

4.37

4.18

∆ BIC

.43*

.03

-.43*

.65*

-.14

.17

b

Time

.18

.17

.16

.29

.19

.17

SE

-.44

.00

.10

-.14

-.32

.06

b

.45

.63

.44

SE

.70

.37

1.43

Group

.01

.00

-.00

.01

.01

.01

b

Liking

.01

.01

.01

.01

.01

.01

SE

Note: ∆ AIC / ∆ BIC: diﬀerence with the unstructured model (positive number is better ﬁt)
*p<.05, **p<.01

∆ AIC

Model ﬁt

Party leader

Parameter

Table 3.8
Repeated measures mixed models with estimated height in silhouettes
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Table 3.9
Repeated measures mixed models with estimated weight in kilograms
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Table 3.10
Repeated measures mixed models with estimated weight in sliders
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Haersma Buma were estimated less strong before the elections (Roemer: M
= -.14, SD = .20; Samsom: M = -.15, SD = .12; van Haersma Buma: M = -.19, SD
= .14) compared to after the elections (Roemer: M = .22, SD = .20; Samsom:
M = .15, SD = .12; van Haersma Buma: M = .07, SD = .14). 			
Weight estimations in kilograms. For each party leader, we conducted two repeated measures mixed models with estimated weight in kilograms of the party
leaders as dependent variable and time, group, liking, estimated age, estimated
political skills, and the interaction between time and group as independent variables. Overall, the second model (autoregressive) was comparatively the best
fitting model and is therefore reported in Table 3.11. We found a significant effect of time on estimated weight in kilograms for Samsom: t(42.791) = 2.898,
p = .006, 95% CI [.98, 5.49]. Samsom was estimated heavier before the elections (M = 1.45, SD = .83) compared to after the elections (M = -1.46, SD = .83).
Continuous weight estimations. For each party leader, we conducted two repeated
measures mixed models with estimated weight in sliders of the party leaders as
dependent variable and time, group, liking, estimated age, estimated political
skills, and the interaction between time and group as independent variables. Overall, the second model (autoregressive) was comparatively the best fitting model
and is therefore reported in Table 3.12. We found no significant effects of time on
estimated weight in sliders of the party leaders.
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Table 3.11
Repeated measures mixed models with estimated strength in sliders
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Table 3.12
Repeated measures mixed models with estimated strength in silhouettes
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Discussion Study 3
We hypothesized that distortions in judged formidability related to social status
are the result of motivated social perception in order to promote group functioning
and leadership. We expected that in-group leaders would be estimated as more
formidable than out-group leaders, that prestige (measured through estimated
performance) would have a positive effect on these formidability measurements,
that winners would be overestimated and losers underestimated, and that men
would make larger formidability estimations than women would. Our results partly
supported and partly contradicted our expectations. 			
In line with previous research (Higham & Carment, 1992), the party leaders’
heights were mostly underestimated. Samsom and van Haersma Buma were the
only leaders that were overestimated, but also the only leaders whose heights
were estimated reasonably accurately (i.e. within 3 cm of accuracy). We expected
in-group leaders to be overestimated more than out-group leaders would be. Our
results showed significant positive effects of voting intentions on estimated height
and strength, however these effects were fully or partially mediated by estimated
political skills. This suggests that in-group leaders were not so much estimated as
more formidable, but estimated as having better political skills, which in turn led
to higher estimations of physical formidability. Furthermore, estimated performance had a positive effect on all three estimated height measurements. As expected, estimated performance did not have a positive effect on the estimated
weight measurements (as these do not contribute to a party leader’s physical formidability), however they did have a positive effect on the estimated strength
measurement in sliders, but not for the silhouettes. We controlled for the possible
effects of liking and age on the physical formidability measurements, and indeed
found some effects: liking was positively associated with the height measurements
in centimeters and via sliders and both strength measurements, and age was positively associated with both weight measurements. We expected men to make
larger estimations of physical formidability than women would. However, if anything, results indicated the opposite effect. Participant gender only had a significant effect on height estimations via silhouettes, indicating that men typically
made smaller estimations than women did. There was no significant effect of participant gender on any of the other estimations of physical formidability. The
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argument that men use their own (greater) height as anchor is not supported by
these results, as participant height was negatively associated with estimated continuous height via sliders, and did not have a significant effect on the other height
measurements. We did find a significant positive effect of participant weight on
estimated weight in kilograms, however we found no such effect not for the estimated weight via sliders measurement. 			
Finally, we tested winner/loser effects using a within-subject design. We expected
that winners would be estimated as more formidable after the elections compared
to before the elections, and losers would be estimated as less formidable after the
elections compared to before the elections. Samsom was estimated less tall (in
two out of three height measurements) and less heavy (in the kg measurement)
after the elections compared to before. However, he was also estimated as stronger
after elections compared to before the elections (in the strength via silhouettes
measurement). The significant time effects we found for van Haersma Buma were
generally in the expected direction: van Haersma Buma, who lost eight seats, was
estimated shorter (via silhouettes) and less strong (via sliders) after the elections
compared to before the elections. However, there were also some effects that
were not in line with our expectations. Yet, Wilders, who lost nine seats, was estimated as taller (via silhouettes) after the elections compared to before the elections. Surprisingly, Roemer, Samsom, and van Haersma Buma were all estimated
stronger after the elections compared to before the elections in the strength via
silhouettes measurements. This could be due to the used stimulus images, as none
of the depicted bodies accurately matched the average politician’s body type
(Figure 3.2). This notion is strengthened by the fact that for Samsom and van
Haersma Buma, this was the only measurement that generated opposite results
compared to the other formidability measurements. Moreover, effect sizes of the
strength slider measurement were particularly large compared to the other measurements. Overall, we can conclude that Samsom was estimated as less formidable after losing the prime-ministership, indicating a loser effect. However, we did
not have any substantial evidence for a winner effect.				
Our most robust finding deals with the expected positive effect of prestige on formidability estimations: we found evidence for estimated performance being associated with both height and strength estimations. To our knowledge, this is the
first study demonstrating that the status-size association is also driven by prestige,
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as having good political skills was positively associated with perceived formidability.
This suggests that individuals have a motivated perception to see competent leaders
as more formidable.		
Our results also suggest that in-group leaders are perceived as more formidable
than out-group leaders. This also suggests that perceptual distortions of physical
formidability are not just a heuristic, but rather the result of a motivated social
perception: the association between status and size was stronger when it was
beneficial for the individual or the group (namely when estimating in-group
leaders). Interestingly, these effects were fully or partly mediated by estimated
prestige (here: perceived political skills). These findings are in line with earlier research showing that presidential candidates were estimated to be taller by their
supporters, as opposed to their opponents (Sorokowski, 2010). As this earlier
study did not measure estimated prestige of the candidates, it is unclear whether
this also had any mediating effects. 						
In contrast to earlier work (Higham & Carment, 1992; Sorokowski, 2010) we did
not find substantial evidence for a ‘winner effect’ in our study. However, our results did suggest a ‘loser effect’, at least for one particular politician, Samsom, who
was estimated shorter and less heavy after the elections compared to before the
elections. This is in line with earlier research showing that presidential candidates
who lost an election were estimated shorter compared to before the elections
(Higham & Carment, 1992; Sorokowski, 2010). We should note that, possibly due
to the used stimulus images, results of one of the strength measurements suggested
an opposite effect. A methodological strength of our study is that we used a within-subject design, comparing estimations of participants individually, as opposed
to a between-subject design, which only compares group means. Another strength
is that we studied a multi-party European country, adding knowledge to the research pool that until now mostly consisted of North-American studies. However,
the Dutch political system does complicate the definition of winners versus losers
compared to a simpler two-party presidential election. For example, even though
a politician might have gained a substantial number of seats, he/she might have
lost the highest office (prime-ministership). In our study, the majority of the participants indicated that Samsom was the greatest winner after the elections (however very closely followed by Rutte). Interestingly, the majority of the participants
also voted for Samsom: while explicitly still supporting their leader, implicitly they
101

3

did estimate Samsom as less formidable after the elections. Further research could
focus more on the possible difference between explicit and implicit perception
measures after winning or losing a competition.					
Finally, we expected that men would make larger estimations of physical formidability than women would do, and we tested whether these differences could be
due to individual heights and weights of the participants. Against our expectations, we found only one gender effect out of the seven formidability measurements. Moreover, this effect was in the opposite direction: men made smaller estimations than women did. This is in contrast to earlier findings suggesting that
men made larger estimations of height (in feet and inches) of presidential candidates than women did (Higham & Carment, 1992). Higham and Carment (1992)
explained this finding by suggesting that perceivers use their own height as an
anchor for making estimations about the height of others (their research did not
include actual height measurements or self-reported height of their participants).
If this was indeed the case, then using continuous measurements (like our sliders
and silhouettes) should reduce this effect. In the current study, we even found the
opposite effect in the silhouette height measurements: men estimated the party
leaders as significantly shorter than women did. Moreover, we should also have
found a positive effect of participant height (and weight) on the height (and
weight) measurements, specifically the estimations in centimeters (and kilograms). Again, however, our findings contradict this argument, as participant
height was actually, generally, negatively associated with estimated height (although we found one positive association between participant weight and estimated weight).								
There are some limitations to our study. Although we found overall effects of prestige estimations on formidability estimations, occasionally individual politicians
stood out. These findings can possibly be explained by the deviations in height and
weight that these individuals have (see also Sorokowski, 2010). These more extreme builds likely leave less room for perceptual distortion.
Interestingly, different types of measurement (for example asking estimations of
height in centimeters, sliders, and via silhouettes) sometimes lead to different results. Overall, it seems like continuous measurements in sliders give more ‘opportunity’ for perceptual distortions than more concrete measurements like centimeters or kilograms do. Moreover, although the height silhouettes seemed to be
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a representational stimulus, the strength silhouettes were possibly not a good
choice in the context of our third study. For future research, it should be noted
that the stimulus used to measure formidability estimations could have an impact
on the outcomes, as at least in one case we found opposing effects depending on
the choice of silhouette vs. slider measure.		
Our results suggest that individuals associate prestige with formidability, and even
though these motivated perceptions can be beneficial for leadership or group
functioning, they also have a downside. One implication of the findings is that
these kinds of cognitive biases could have negative effects for short men, as they
could be inaccurately seen as less competent, even when there is no evidence that
size matters for performance, while tall men could be undeservedly seen as more
competent. Along these lines, Judge and Cable (2004) even suggested that the
social esteem that comes with being tall might lead to a ‘halo-effect’ of height with
constant positive feedback of others leading to actual higher self-esteem and selfworth in taller individuals (Roberts & Herman, 1986). This leads to a self-fulfilling
prophecy. Shortness, on the other hand, could actually become a liability, as it is
not associated with high status positions (Jackson & Ervin, 1992).			
We conclude that the positive association between status and size is more than
just a mere heuristic, but the result of a motivated perception of leaders that could
be beneficial for group functioning. Moreover, size is linked not only to status in
terms of dominance, but also in terms of prestige. Our data do not support any
gender or winner effects of perceived formidability; however, they do suggest a
negative loser effect. More research on this topic is needed to further explore
these associations and researchers should keep in mind that different means of
perceived formidability measurements could lead to different outcomes.
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Part II: Interpersonal behavior and height

Chapter 4
The Napoleon complex: When short
men keep more
This Chapter is a collaborative effort with fellow PhD student Nancy Blaker

This chapter is based on: Knapen, J.E.P.*, Blaker, N. M.*, & van Vugt, M. (2016).
The Napoleon complex: Shorter men keep more resources as a result of behavioral
flexibility. Revised and resubmitted for publication.
* J. E.P. Knapen & N. M. Blaker share first authorship, and contributed equally
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When a military commander told Napoleon Bonaparte that he felt uncomfortable being so much taller than his Emperor, Napoleon allegedly replied:
‘You may be taller, but I am greater’ (Donker & Burmanje, 2012). This story exemplifies the popular belief, known as the Napoleon complex, that men of
short stature compensate behaviorally for a relative height disadvantage. The
origins of the Napoleon complex (or ‘short man syndrome’) are unclear, but
have frequently been attributed to Alfred Adler’s (1956) inferiority complex
theory, which assumes that individuals respond to feelings of inferiority on certain traits by overcompensating on others. 					
Is there a scientific basis for the Napoleon complex? Evolutionary psychology may
offer a framework for explicating this theory. Sexual selection theory suggests that
an individual’s physiology and psychology have been shaped by the joint forces of
inter-sexual and intra-sexual competition (e.g., Buss & Schmitt, 1993; Puts, 2010).
Male height has been argued to be in part a product of both selection forces
as being tall increases the ability to attract a potential mate (e.g., Nettle, 2002;
Stulp, Buunk, & Pollet, 2013) and larger body size benefits men in intra-sexual
competitions (e.g. Lassek & Gaulin, 2009; Puts, 2010). Intra-sexual selection occurs (amongst others) on male characteristics that enable success in combat with
other males, such as strength and size (Sell et al., 2012). We therefore expect the
Napoleon complex to predominantly be a phenomenon of physical intra-sexual
competition between males (Puts, Apicella, & Cárdenas, 2012; Sell et al., 2012).
Benefits of male tallness							
Taller men enjoy several advantages over shorter men, as they have a higher social
standing (Gawley et al., 2009; Judge & Cable, 2004), and are typically healthier
and better educated (e.g., Kanazawa & Reyniers, 2009; Silventoinen, Lahelma, &
Rahkonen, 1999). Several studies, across different cultures, have found an association between having a relatively tall stature and holding a position of power
(Bernard, 1928; Handwerker & Crosbie, 1982; Werner, 1982). Ellis (1994) concluded on the basis of 160 studies from preindustrial and industrial societies, that
there is indeed a universal height-status relationship in humans, and that this is
especially relevant for adult men. Even though potentially confounding factors
like genetics, nutrition, and intelligence explain (sometimes large) portions of the
height premium, the association remains after controlling for these factors (Case
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& Paxson, 2008; Ellis, 1994b; Persico et al., 2004; Silventoinen et al., 1999). People
also feel taller when assigned to a high-status position (Duguid & Goncalo, 2012),
and tall people are seen as having higher status (Blaker et al., 2013; Jackson &
Ervin, 1992). However, for women, the height-status association is in most cases
found to be either weaker or non-existing (e.g., Blaker et al., 2013; Gawley et al.,
2009; Hamstra, 2014; Melamed, 1994; however see Handwerker & Crosbie, 1982).
Why does height benefit men? Height, as does strength, represents an individual’s formidability – the ability to inflict cost on others –, increasing their
(perceived) competitive fighting ability (e.g., Fessler, Holbrook, & Snyder, 2012). This makes height a highly relevant trait in human competitions between males. For instance, height is positively related to actual
male dominant behavior in a sample of western males (Stulp et al., 2015).
However, it is unclear whether height or physical strength better predicts competitive ability. In the literature described above, strength was often not measured
(Handwerker & Crosbie, 1982; Werner, 1982), or not mentioned (Ellis, 1994a). The
studies that have measured both height and strength, resulted in mixed findings.
Archer and Thanzami (2007) showed that in a sample of young Indian men, height
was a stronger predictor than strength for physical aggression and direct aggression, and was the only significant predictor for hostility (however, see also Archer &
Thanzami, 2009). Sell et al. (2009) suggest that in a sample of US students, height
also independently predicted perceived male fighting ability, but strength was an
even stronger predictor (however, in their non-US samples, height was not an independent predictor). Bernard (1928) secured life histories of Indian chiefs, and found
that in 17 of the cases, tallness of the chief was mentioned, while in 13 of the cases,
strength or muscularity of the chief was (also) mentioned. Lastly, von Rueden,
Gurven, Kaplan, and Stieglitz (2014) found a positive association between Tsimane’
male leaders and height, however it did not persist after controlling for strength.
The current research focuses on testing the ‘Napoleon complex’ theory, which specifically concerns the impact of height, not strength, on male-to-male interactions.
The Napoleon complex psychology						
The Napoleon complex is typically understood as men exhibiting some form of
aggressive or self-promoting behavior as compensation for their lack of height
(i.e. shortness). The definition that we will use in the current paper is that shorter
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men will compensate behaviorally for their shortness when in competition
with a taller man. We hypothesize that – recognizing a situation in which they
are physically outcompeted – shorter males will have to rely more on behavioral
flexibility (being able to respond in different ways according to different
situational requirements; Zaccaro, Gilbert, Thor, & Mumford, 1991) than taller males. Taller males’ behavior will be less affected by the context because of
their consistent physical advantage. Indeed, it has been argued that men have
a flexible status psychology that allows them to calibrate their behavior to opportunities in the environment for status enhancement (van Vugt & Tybur, 2014).
Thus, being shorter than a competitor should alter the pay-offs associated with
various status-seeking strategies. 						
For shorter males, behavioral flexibility entails avoiding physical aggression (and its
expected negative outcomes) and instead using other strategies to acquire resources.
Examples of these alternative strategies are forming coalitions, enhancing one’s
social reputation (e.g. through generosity or helping), using mental capabilities (e.g.,
to deceive or manipulate opponents), or using indirect aggression (e.g., gossiping,
securing resources in an unobtrusive manner) (e.g., Archer & Coyne, 2005; Boehm,
1999; Cheng, Tracy, Foulsham, Kingstone, & Henrich, 2013; Cummins, 2006). In the
current paper, our hypotheses focus on dyadic male-male competition over resources. In this context, as the taller male will generally have the best odds of winning a physical contest, the shorter male would benefit from employing alternative strategies that maximize resource acquisition in those specific circumstances.
We predict that, faced with a taller opponent in a dyadic competition, shorter men
will use indirect aggression (a form of aggression where there is no direct physical
risk to the aggressor, thus, the ‘safer option’, minimizing personal danger; Björkqvist,
1994; Campbell, 1999) as an alternative to direct physical aggression in order to
covertly obtain more resources than taller men will. As the goal is to acquire resources and not to harm the competitor, we expect this behavior to be instrumentally motivated (Anderson & Bushman, 2002). We would like to stress that we do
not expect short men to generally show more indirect aggression than tall men do,
but that this behavior is a response to the situational cues. Therefore, we expect
the Napoleon complex to be activated under the following conditions: (1) men
are competing for resources intra-sexually; (2) shorter men are paired with taller
rivals; (3) the height difference is salient and internalized; and (4) the costs of indi109
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rect aggression are reasonably low – e.g., there is no chance of physical retaliation.
We will test our predictions in the context of economic games, specifically a Dictator game (DG), which gives absolute power to one player; and an Ultimatum game
(UG), which gives relative power to both players, as one player has the power to
determine the allocation of resources, while the other player has the power to accept or reject this allocation. Here, we can also study the possibility of retaliation
by using an economic game where there is no possibility or retaliation (DG) versus when there is (UG). Research has shown that these games represent real-life
interactions (e.g., van Lange, Balliet, Parks, & van Vugt, 2014), and that people
behave in these games as if they are in an actual social interaction ((e.g., there
is evidence from negotiation games that facial cues matter, for example, in facial similarity in trust games (DeBruine, 2002) and health cues in economic games
(Krupp, DeBruine, & Jones, 2011)– thus physical size cues should also matter in
these game interactions)). Games can be used to mimic actual resource contests,
and are experienced as “A competitive contest between rivals that will determine
where we stand in the hierarchy and hence what our chances of long-term survival
are likely to be” (pp. 679: Cummins, 2006). To increase sense of competition, the
games were framed in a “taking” rather than a “giving” way; participants were
told the money was theirs to take, and the leftovers would automatically go to the
opponent (see also Bardsley, 2008). We also compare a resource contest with a
measure of actual direct physical aggression, to examine whether it is really only
the indirect aggressive behavior that short men will display more than tall men.
Overview of Studies								
In three experimental studies, we examine how relative height influences behavior
in economic games, which mimic actual resource contests. A pilot study tests the
effect of “feeling small” on allocation decisions in a one-shot anonymous Dictator
game (DG) comparing men and women. We predict that men who feel small act
more selfishly, and that feeling small matters more for male selfishness than for
female selfishness. In Study 4.2, we focus on men only and examine the effect of
overt versus covert competitions. We compare decisions in a DG (no retaliation
possible) versus an Ultimatum game (UG; retaliation possible). We expect relatively short men to take more resources in the DG, but not necessarily in the UG.
Finally, in Study 4.3 we examine behavior in a DG (instrumental to resource

110

acquisition) and in a so-called “hot sauce allocation” task – a measure of direct
and overt aggression (not instrumental to resource acquisition; Lieberman, Solomon, Greenberg, & McGregor, 1999). We expect relatively short men to take more
resources in the DG, but to not behave more directly aggressive. We report how
we determined our sample size, all data exclusions (if any), all manipulations, and
all measures in the studies.
Method Study 4.1
Sixty participants, 43 women, took part in a study at the University of
Groningen (Mage = 20.90 years, SDage = 2.18 years). They were paid 2 Euros, plus
what they decided to take home from the Dictator game. The independent
measures were ‘Did you ever feel small?’, measured on a seven point Likert
scale (1 = never, 7 = often; M = 2.55, SD = 1.79), self-reported height in centimeters (males: M = 187.65 cm, SD = 6.68 cm; and females: M = 173.05 cm, SD
= 6.19 cm), and gender. The main dependent measure was the amount of
1 Euro coins left behind for others in the Dictator Game (M = 2.68, SD = 1.88).
Participants were led into a cubicle, and read all instructions on paper. They completed a paper and pencil questionnaire with personality measures and socio-demographic questions including the measures on their height and read the instructions for the Dictator game. The money for the Dictator game was placed in coins
in an envelope. Participants read in the instructions that the envelope contained
eight one Euro coins and that they could choose to leave behind as many coins as
they would like and that we would give away what they left behind to someone
else (a participant like them in the experiment or a person on campus – they did
not know the identity of the recipient). They were instructed to seal the envelope
and leave this behind in the experimental room. There was no deception and the
money was either allocated to other participants or people on campus. After participation, all participants were thanked and debriefed via e-mail.
Results Study 4.1
We tested the effect of participant height (in centimeters) and feeling small on
number of coins given away in the Dictator game, with a generalized linear model
with a Poisson distribution (GzLM, corrected for overdispersion in IBM SPSS
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21.0). Due to the modest correlation between absolute height and feeling small (r =
.365, p = .004), separate analyses were run for these two predictors. Also, participant
sex was added to each model, along with the interaction between sex and height/
feeling small, as we expected to mainly find an effect among male participants.
There was a significant effect of feeling small on number of coins given away in the
Dictator game (Waldχ² = 3.99, p = .046), while participant sex did not predict coin allocation, Waldχ² = .36, p = .548. Furthermore, there was a significant interaction between
participant sex and feeling small on coin allocation, Waldχ² = 3.98, p = .046. Parameter
estimates showed that feeling small led to a decrease in coins allocated to others for
male participants, Waldχ² = 4.46, b = -.281, p = .035, but not for female participants,
Waldχ² <.001, b < .001, p = .998. Applying a bootstrapping procedure (1,000
resamples, 95% CI Bias Corrected and Accelerated) corroborated the finding that
male participants who felt smaller gave away fewer coins, b = -.281, p = .046., 95%
CI [-1.07, -.02].

Figure 4.1. Raw data and Locally Weighted (LOESS) Regression line (95% CI, span = 1) of
number of coins kept for self in the Dictator game regressed on “feeling small” by males.
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Absolute height in centimeters did not predict coin allocation, Waldχ² < 0.01, p
= .964 (controlling for participant sex, Waldχ² = 0.29, p = .590). There was also
no interaction between participant sex and absolute height on coin allocation in
the Dictator game, Waldχ² = 0.25, p = .620. 					
This first pilot study thus established that, in line with the Napoleon complex, feeling small significantly affected men’s allocations in a Dictator game (but not women’s). There was no competitive context, and the Dictator game was played with
an anonymous other. Therefore, in Study 4.2, we examine the effects of stature
in a dyadic male-male competitive context, and manipulated the possibility of retaliation by the opponent. We are mostly concerned with height differences as
predictors of behavior, as a male can feel short or tall depending on whom he is
competing over a given resource with. However, as it is also likely that absolute
height matters (shorter and taller men will have had different life history experiences), we will also test whether absolute height or opponent height predict
behavior independently.
Method Study 4.2
The collection strategy for Study 4.2 was to get as many participants as possible,
given available lab time. Forty-two male participants (Mage = 23.02 years, SDage =

2.98 years; Mheight = 182.98 cm, SDheight = 6.79 cm) completed the study at the Vrije
Universiteit Amsterdam, in return for 5 Euros or course credits (excluding a bonus
for playing economic games). Participants were paired up during the study (21 dyads; all pairs were strangers) with an “opponent”. The main independent variables
were participants’ relative height in centimeters (relative height = height of participant minus height of opponent), participants’ absolute height in centimeters,
and the opponent’s height in centimeters. The main dependent variables were the
amount of coins (out of 18) participants kept for themselves in a Dictator game (M
= 12.62, SD = 4.05), and the amount of coins (also out of 18) participants kept for
themselves in an Ultimatum game (M = 10.24, SD = 1.91). The “coins” participants
played the economic games with in this study were poker chips worth € 0.10 each.
In each session, two male participants stood opposite each other for approximately
10 seconds, were introduced as each other’s opponent, and then led off to separate cubicles for the duration of the study. Participants played a one-shot Dictator
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game (DG) followed by a one-shot Ultimatum game (UG), where in each game
they divided 18 coins. Although participants were told they were chosen to divide the money between themselves and their opponent during the games, both
participants actually made these divisions. Participants were told their opponent
would leave the lab separately, and they did not have to worry about a confrontation after the study ended. The games were framed in a “taking” rather than a
“giving” way; participants were told the money was theirs to take, and the leftovers would automatically go to the opponent (see also Bardsley, 2008). In the DG,
participants could anonymously take as many coins as they wanted without consequences, while in the UG the opponent had the opportunity to see how much
was taken by the other and accept or reject the division (in the case of rejection,
both participants are left with nothing). Participants also filled out demographic
information, including their height in centimeters, as well as age and self-reported
socioeconomic status (SES, α = .62, as used in Griskevicius, Tybur, Delton, &
Robertson, 2011). Finally, participants were debriefed and paid.
Results Study 4.2
We used Generalized Estimating Equations (in IBM SPSS statistics 23) to analyze
all data in Study 4.2 and 4.3, which enabled us to take the dyadic structure of the
data into account, and specify a Poisson loglinear (for the economic games, always corrected for overdispersion) or a normal distribution. The independent variables are added to the model as fixed effects one at a time, and both parameter
estimates and an indicator of model fit (corrected Quasi Information Criterion, or
QICc) are reported. Lower QICc values indicate superior model fit (see Pan, 2001).
Because the relative height variable and the absolute/opponent height variables are not
independent, they are never included in the same model (always one model for relative height, and a separate model for absolute and opponent height). Absolute height
significantly correlated with SES, r = .33, p = .031, indicating that taller participants had
higher SES. If a height variable had a significant effect on behavior in either economic
game, we tested its robustness by repeating the analysis with SES as a covariate.
Dictator game									
The QICc values represent the model fit after adding the mentioned independent variable as a fixed effect, and should be compared to the intercept only
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model (QICc = 57.60) or each other. As expected, relative height had a significant negative effect on coins kept for self in the DG, Waldχ² = 4.94, b = -.011,
se = .005, p = .026 (QICc = 53.60). The effect of relative height remains significant with SES as a covariate, and SES was not significantly related to behavior
in the DG. Thus, the shorter the participant was compared to his opponent, the
more coins he kept for himself. Figure 4.2 shows the data and the LOESS regression line of the effect of relative height on number of coins kept in the DG.
Absolute height had a significant negative effect on coins kept for self in the DG,
Waldχ² = 7.08, b = -.012, se = .005, p = .008 (QICc = 54.76). Opponent height was
then added to the absolute height model as a fixed effect. Opponent height had no
significant effect on coins kept for self in the DG, Waldχ² = 1.44, b = .008, se = .007,
p = .230 (QICc = 55.15). Absolute height remains a significant predictor after controlling for opponent height and SES. Thus, shorter participants (also regardless of
their opponent’s height) kept more coins for themselves in the DG.

Figure 4.2. Raw data and Locally Weighted (LOESS) Regression line (95% CI, span
= 1) of number of coins kept for self in the Dictator game regressed on Relative
Height in centimeters (height participant – height others) in Study 4.2.
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Ultimatum game								
Of the 42 UG offers, seven were rejected and 35 were accepted. The QICc values
of the models reported in this particular section can be compared to the intercept only model (QICc = 15.63), or to each other. Again, relative height was always analyzed in one model, and absolute and opponent height in another.
As expected, there was no effect of relative height on coins kept for self during the
UG, Waldχ² = 0.44, b = -.001, se = .002, p = .507 (QICc = 17.59). However, absolute
participant height (added as a fixed effect to the intercept only model) did have a
significant effect on coins kept for self in the UG, Waldχ² = 3.88, b = -.005, se = .002,
p = .049 (QICc = 17.03), suggesting that shorter participants kept more coins for
themselves (though note that model fit for the absolute height model is somewhat
worse than the intercept only model). Opponent height was subsequently added
as a fixed effect (QICc = 18.75), which was not a significant predictor of coins kept
for self in the UG, Waldχ² = 1.67, b = -.004, se = .003, p = .197. Finally, SES was
added to the model. Absolute height remained a significant predictor when controlling for opponent height and SES, and SES did not predict behavior in the UG.
Dictator vs. Ultimatum game							
To test whether there is a significant effect of height on how the participants acted
differentially in the two economic games, we repeated our analyses with the amount
of extra coins that each participant kept in the DG compared to the UG as the dependent variable (z-score of coins kept in DG minus z-score of coins kept in UG). The
same GEE procedure as before was used taking into account the dyadic structure of
the data, except instead of a Poisson loglinear distribution a normal distribution was
specified, and standardized variables were used. The QICc values in this specific section should be compared to the intercept only model (QICc = 39.63) or to each other.
Results showed that relative height predicted more selfish behavior in the DG
compared to the UG, Wald χ² = 5.40, b = -.281, se = .121, p = .020 (QICc = 38.39).
Absolute height was then added to the intercept only model. Absolute height had
no significant effect on selfish behavior in the DG compared to the UG, Wald χ² =
1.43, b = -.148, se = .123, p = .232 (QICc = 41.32). Subsequently, opponent height
was added to the absolute height model. Opponent height had a significant positive
effect, Wald χ² = 6.06, b = .300, se = .122, p = .014 (QICc = 39.45 – and with opponent height as the only fixed effect, QICc = 37.91). Adding SES as a covariate (to
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the relative height model, or the absolute and opponent height model) did not
change results, nor was SES a significant predictor.
Summary of Results Study 4.2
As predicted by the Napoleon complex, relatively shorter men kept more coins
for themselves in the DG, but not in the UG. Absolute height also predicted selfish
behavior in the two economic games in a similar way to relative height, whereas
opponent height did not. Furthermore, relative height affected how participants
acted in the two games differentially – relatively shorter men were more selfish
in the DG, compared to how they acted in the UG. Also, a taller opponent was
significantly related to more selfish behavior in the DG versus the UG. In Study 4.3,
we look at behavior in the DG with a larger sample, and add a measure involving
direct, overt aggression, the hot sauce task (Lieberman et al., 1999).
Method Study 4.3
For Study 4.3 we set a goal to recruit 80 pairs of men. One hundred and sixty-four
participants (82 pairs of men) took part in the study, and data was collected in three
waves – in April 2012, April 2013, and finally in April 2014. Participants (Mage = 22.02

years, SDage = 2.72 years; Mheight = 182.42 cm, SDheight = 8.03 cm) were recruited at Vrije
Universiteit Amsterdam and via the contacts of students involved in the project for
their thesis. The study was conducted with pairs of male participants, who acted as
each other’s opponent, and who did not know each other. Relative height in centimeters and absolute height in centimeters were the main independent variables.
The main dependent variables were the amount of coins kept for self in the Dictator
game (DG), and (non-instrumental) direct aggression, as measured by amount of
hot sauce allocated to the opponent in a hot sauce task (see Lieberman et al., 1999).
As in Study 4.2, participants were brought into the lab in pairs, stood opposite each
other for several seconds, and were told the other participant was their opponent.
Height in centimeters was then measured with a stadiometer (medical height measurement device), and read aloud to ensure that any height differences were known
and salient to the participants. Next, participants were seated in separate closed
cubicles and were assured they would not meet the opponent face-to-face again.
Other physical measures were taken to “mask” the importance of height and to
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boost a sense of competition. Handgrip strength was measured in the cubicle with
a hand dynamometer (result not read aloud or included in the study due to a defective hand dynamometer), and an experimenter took a photo of participants’ faces.
In the cubicle, participants first completed some sociodemographic questions (also
including the question, “Do you ever feel small”) and then proceeded to participate
in a DG and a hot sauce allocation task (order of the tasks was counterbalanced.
The procedure of the DG was identical to the DG in Study 4.2, except that participants now divided 15 coins (instead of 18). The “coins” in this DG were again poker
chips worth €0.10 each. The hot sauce task was adapted from Lieberman et al.
(1999). Participants were told this was a “taste test”, in which they would prepare
a food sample for their opponent. Participants inserted (with a syringe) an amount
of hot sauce between 0 and 5 milliliters into a small cup of water for the opponent
to drink. A larger amount of hot sauce indicates higher levels of aggression toward
the other. The hot sauce paradigm was designed to be a measure of reactionary
aggression; whilst participants gave the hot sauce in response to no particular
action, the competitive atmosphere created (by being branded opponents) could
create a similar effect (e.g., Adachi & Willoughby, 2011).
Results Study 4.3
An independent samples t-test showed that participants who reported a non-Caucasian ethnicity (M = 178.41 cm, SD = 9.59) were significantly shorter than the
Caucasian participants (M = 183.98 cm, SD = 6.76), t(63.18) = 4.191, p = .001. If
a height variable had a significant effect on behavior in the DG or the hot sauce
task, we tested its robustness by repeating the analysis with participant ethnicity
as a covariate. As with Study 4.2, relative height is always tested in one model, and
absolute and opponent height in another.
Dictator game									
To analyze height effects on behavior in the DG, we used GEE (poisson loglinear,
corrected for overdispersion, dyadic structure specified). The model fit values reported in this section can be compared to the intercept only model (QICc = 232.64),
and to each other. In line with Study 4.2, relative height had a negative effect on
the amount of coins kept for self in the DG, Waldχ² = 5.21, b = -.006, se = .003, p
= .023 (QICc = 228.63). This means that participants who were shorter than their
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opponent kept more coins. This result remained significant when controlling for
participant ethnicity, and ethnicity had no significant effect on coins kept for self
in the DG. Figure 4.3 shows the data and the LOESS regression line of the effect of
relative height on number of coins kept in the DG.

4

Figure 4.3. Raw data and Locally Weighted (LOESS) Regression line (95% CI, span
= 1) of number of coins kept for self in the Dictator game regressed on Relative
Height in centimeters (height participant – height others).
Furthermore, there was a negative effect of absolute height on number of coins
kept for self in the DG, Waldχ² = 4.66, b = -.007, se = .003, p = .031 (QICc = 229.49).
Opponent height was then added to the model. Opponent height did not significantly predict coins kept for self in the Dictator game, Waldχ² = 1.33, b = .004, se =
.004, p = .249 (QICc = 229.78). The effect of absolute height remained significant
after controlling for ethnicity, and ethnicity was not significantly related to behavior
in the DG. Finally, the effect of feeling small was tested by adding the variable to
the intercept only model – unlike in the pilot study, feeling small was not signifi-
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cantly related to behavior in the DG, Waldχ² = 0.80, b = .005, se = .016, p = .780
(QICc = 234.58).
Hot sauce allocation task							
To analyze height effects on behavior in the hot sauce task, we used GEE (normal
distribution, dyadic structure specified, standardized variables). The QICc values
in this section can be compared to the intercept only model (QICc = 165.00) and
to each other. No effect of relative height was found, Waldχ² = 1.45, b = .074, se
= .061, p = .228 (QICc = 166.12). Furthermore, neither absolute height, Waldχ² =
0.02, b = -.010, se = .072, p = .885 (QICc = 166.94), nor opponent height, Waldχ² =
2.43, b = -.119, se = .076, p = .119 (QICc = 166.77), was significantly related to hot
sauce allocation. Finally, feeling small was not significantly related to behavior in
the Hot Sauce task, Waldχ² = 0.25, b =- .037, se = .075, p = .620 (QICc = 166.99).
In accordance with the Napoleon complex hypothesis, a relative height disadvantage fostered selfish behavior in a Dictator game, but not direct aggressive behavior
towards a rival in the hot sauce allocation task. Additionally, absolute height (but
not opponent height) predicted resource taking in the dictator game.
General discussion Chapter 4
Across three studies we found preliminary support for the Napoleon complex – the idea that short men compensate behaviorally in intra-sexual competitions with taller rivals. Building on sexual selection theory, we hypothesized that men would use formidability cues to infer what strategy would be
most profitable to extract resources in intra-sexual contests. Our pilot study
showed that men, but not women, who “felt small” kept more resources for
themselves. However, this result was not replicated in Study 4.3. Possibly,
the situational factors in Studies 4.2 and 4.3 (especially the actual presence
of a taller opponent) overruled the effect of feeling small.			
Study 4.2 showed that shorter men competing with taller rivals took more resources in a Dictator game, but not in an Ultimatum game. This suggests that
shorter men show behavioral flexibility by taking more resources when there
is no chance of (physical) retaliation, thus when the costs of indirect aggression are low. Study 4.3 replicated this result and also showed that short men
did not act more directly aggressive. In line with predictions from sexual selec-

120

tion theory, our research suggests that the “Napoleon complex” psychology is
activated in shorter men when there is intra-sexual competition between men
who differ in height, and the costs of indirect aggression are reasonably low.
While we found the predicted effects of relative height, results of Study 4.2 and
4.3 also showed that absolute height similarly predicted indirect aggression,
yet opponent height did not. We expected relative height to be the main predictor of behavior in the economic games, indicating that the Napoleon Complex is context sensitive. However, our results imply that absolute height is also
important in predicting these behaviors. This is not surprising as shorter and taller men likely have different life experiences that may influence behavior in lab
studies. In our studies, we used relative differences in actual height as predictors,
which can be seen as a strong point of our method. Yet, this design prevents us
from testing the independent influence of relative and absolute height. Future
research could use an experimental set-up such as a virtual reality study to manipulate experienced height differences independent of people’s actual height.
It is also important to note that with our current data, we cannot clearly establish
if shorter men indeed are more indirectly aggressive, or simply less altruistic in
same sex encounters with taller rivals. Possibly, the effect could also be driven
by tall men’s generosity, which would imply an alternative explanation: not
a Napoleon complex psychology, but a ‘gentle giant’ psychology. Future research should examine which of these underlying mechanisms drives the different behaviors we found between short and tall men. Another limitation of our
research is that we did not measure an individual’s physical strength. Aside
from height, other morphological cues could be used to assess an opponent’s
formidability, such as facial dominance, muscularity, and face-to-width ratio
(e.g., Sell et al., 2009; Valentine, Li, Penke, & Perrett, 2014). In Studies 4.2 and
4.3, participants briefly saw their opponent face-to-face, so other morphological
features could have affected behavior towards the opponent. Yet, regardless of
potential differences in other body features, we still found an independent effect
of (relative) height.								
To our knowledge, this is the first study to examine the effect of height on behavior in a (quasi) experimental research paradigm. We reduced this first study to
male-male dyadic behavior in a competitive context. As such, there are still ample
questions to answer and possible future studies to conduct. We will highlight
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a few possibilities. First of all, with our current data we cannot clearly distinguish
whether shorter men indeed show more indirect aggressive behavior, or if they are
simply less generous than their taller rivals. Our version of the Dictator game had the
option to take money from the opponent (rather than give them money), suggesting an act of indirect aggression (see Bardsley, 2008). Moreover, the instrumental
component of the behavior, and the lack of height effects in directly aggressive behavior in the hot sauce task, are in line with our expectations that shorter men are
not less likely to be generous towards taller males in a non-competitive situation.
Future research could study the influence of height in non-competitive settings.
Second, while we measured behavior in a dyadic competitive situation, a group
situation, or a dyadic non-anonymous situation could activate the Napoleon complex
in a different way: There are also other ways of showing indirect aggression such as
recruiting allies, gossiping, or even showing greater generosity or leadership to enhance one’s social reputation. It would be interesting to study whether short men also
show more other kinds of indirect aggressive behavior in order to acquire resources,
compared to tall men. Future research could also examine whether compared to taller
men, shorter men are less likely to extract resources in an overt situational context,
and whether they are more sensitive to the opportunity of extracting resources
covertly. Moreover, weapons or coalition size could also compensate representation
of physical formidability (Fessler & Holbrook, 2013; Fessler et al., 2012). Furthermore,
as we only studied male behavior, future research should examine whether the
Napoleon complex is also activated in female interactions (when there is a cue that a
female is physically less competitive).						
Lastly, our current research was based on intra-sexual competition between men.
While we created an intrasexual competitive encounter, in terms of the ultimate
explanation for the Napoleon complex, it could be shaped by both intrasexual and
intersexual selection forces (i.e., short men have to find other strategies to impress
females such as by being generous, showing leadership or be a good father). For
future research, it would be of great interest to introduce a potential mating opportunity, and see how inter-sexual competition affects the Napoleon complex. Research shows that when a mating opportunity arises, men behave more dominantly
towards each other (e.g., Ainsworth & Maner, 2012). The presence of an attractive female could exacerbate other kinds of overcompensating behavior in short
men, for example an increased propensity towards risk-taking in order to impress
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the female (Frankenhuis et al., 2010; Ronay & Hippel, 2010). 			
In summary, our results are among the first to show that height differences matter in
intra-sexual competitions between men. Consistent with predictions from sexual
selection theory and in line with the Napoleon complex, short men kept more resources in competitive interactions, using height cues to assess the appropriateness
of different behavioral tactics to extract these resources from their competitors.
Further research could focus on the origins and development of the Napoleon
complex, perhaps using insights from life history theory.
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Chapter 5
Virtual competition over attractive females:
Do men take more risk when competing with
a tall rival?

This chapter is based on: Knapen, J.E.P., Pollet, T.V., Dotsch, R., & van Vugt, M.
(2016). Virtual competition over attractive females: Do men take more risk when
competing with a tall rival? Unpublished manuscript.
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Intersexual selection (or female choice) is the outcome of the process in which
females choose males with certain traits, characteristics, or personal attributes
that they find attractive in a reproductive partner (Andersson, 1994; Barrett et al.,
2002). As women are more attracted to men who take risks, and men are aware of
this preference, men are more prone to risk-taking as a part of intersexual competition than women are (Baker & Maner, 2008; Farthing, 2005; Greitemeyer, Kastenmüller, & Fischer, 2013; Kelly & Dunbar, 2001). Even though this behavior can be
costly, it can communicate mate value (being able to take risks and surviving is an
honest cue of high quality genes), therefore allowing men to gain access to possible
romantic partners (Barrett et al., 2002; Buss, 1989; Wilson & Daly, 1985). However,
not all risky behavior would necessarily communicate mate value: Wilke,
Hutchinson, Todd, and Kruger (2006) found that recreational and social risk-taking
by men was perceived as attractive by women, but risk-taking in ethics, gambling,
and health domains was not. Research has shown that men are more prone to
risk-taking behavior when an attractive female is present (e.g., Frankenhuis et al.,
2010). In this study, we aim to extend these findings by examining whether or not
apart from the presence of an available female, the degree of threat a male competitor poses increases intersexual competition through risk taking in men.		
Several studies have shown that men use risk taking as a self-presentational strategy
in order to impress women (e.g., Baker & Maner, 2009; Baker & Maner, 2008).
Men who had higher mating motivations (i.e., a higher drive to attract a reproductive partner) took more risk in a blackjack game after viewing pictures of attractive
females, however no such effect was found in men who viewed pictures of
unattractive females (or in women who viewed pictures of attractive/unattractive
men; Baker & Maner, 2008). Baker and Maner (2009) also showed that male
risk-taking is positively associated with sexual arousal, but only when the men
were aware that a romantically available female would be viewing their behavior.
This suggests that male risk-taking is context-dependent, i.e. men will only show
risky behavior when there are mating opportunities to gain. Frankenhuis et al.
(2010) also show that male risk taking is mainly directed at females in their virtual
reality study, where participants crossed an ominous virtual bridge faster when
observed by a female avatar, but only when a real-life female experimenter was
present. Finally, a field experiment by Ronay & Hippel (2010) suggests that young
male skateboarders take more risk when a female is present, compared to when a
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male is present, and they argue that this is partly caused by elevated testosterone
levels. 										
We hypothesize that when males compete over access to females, not only the
presence of an available female, but also the characteristics of the rival are of importance for male behavior. As risk-taking is a costly endeavor, we expect men to
weigh their options when trying to impress an attractive woman. When a male rival
threatens the accessibility of the female there will be more urgency for boosting
one’s own mate value through risk-taking behavior than when the rival is not much
competition at all. Male mate value refers to how attractive a man is as a potential
romantic partner, and can be assessed through both physical attractiveness and
social status (Ben Hamida, Souhir; Mineka, Susan; Bailey, 1998; Miner, Starratt, &
Shackelford, 2009). Indeed, men tend to be threatened by rivals who are high in
social dominance, physical dominance, and social status (Dijkstra & Buunk, 2002).
Moreover, Chan (2015) showed that men who were presented with attractive men
took more financial risks, compared to men who were not. This suggests that,
when confronted with other men who are more physically attractive than they are,
men might be motivated to increase their mate value by taking financial risks.
However, individuals are not constant in their risk-seeking or risk-avoiding behaviors:
risk perceptions and expected outcomes of risky behavior vary over different content domains (Blais & Weber, 2001). Risk-taking in one domain does not predict
risk-taking in other domains, e.g.: that one takes a financial risk, is not necessarily
predictive for future risk-taking behavior in, for example, physical or social activities (Weber, Blais, & Betz, 2002).			
The current study tests whether men will attempt to increase their mate value
through physical risk-taking when confronted with a physically dominant rival. We
expect that in a competitive situation, shorter men will recognize their physical
disadvantage, and will use alternative behavioral strategies to compensate for this
disadvantage (Napoleon complex; Chapter 4). Men pay most attention to physical
dominance (broad shoulders and chest) when evaluating the potential threat imposed by a rival (Dijkstra & Buunk, 2001). Furthermore, short men have been
argued to feel more threatened by rivals than men of average and above average
height (Brewer & Riley, 2009; Buunk, Park, Zurriaga, Klavina, & Massar, 2008). This
implies that men feel more threatened by physically dominant rivals, especially
when those rivals are more physically imposing than they are. We therefore expect
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that men will be more likely to engage in risk-taking behavior when faced with a
physically imposing rival, compared to men who are faced with a non- (or less-)
physically imposing rival. Increasing risk-taking behavior would also increase their
perceived physical formidability, compensating for the recognized disadvantage in
body size. Fessler, Tiokhin, Holbrook, Gervais, and Snyder (2014) argue that men
who take physical risks are perceived as taller and stronger, suggesting that
risk-taking behavior could be a means for men to compensate their competitive
disadvantage with a more formidable rival. This is in line with research by Mishra,
Barclay, and Lalumière (2014), who showed that a competitive disadvantage leads
to more high-risk economic decisions.					
For the current study, we will use human height as a proxy measure for physical
formidability. Male height is positively associated with social status and mate value
(Ellis, 1994a; Ellis, 1995). All else being equal, taller men are healthier and better
educated, occupy higher status jobs, and are more desirable as sexual partners
(Gawley et al., 2009; Judge & Cable, 2004; Silventoinen et al., 1999; Stulp, Pollet,
et al., 2012). Male tallness is perceived as an attractive trait by women in industrialized societies (Jackson & Ervin, 1992; Koulack & Tuthill, 1972; Sorokowski,
Sabiniewicz, & Sorokowska, 2015; but see Sear & Marlowe, 2009); women prefer
average or somewhat above average height in men, while shortness or extreme
tallness are not preferred (Courtiol, Picq, Godelle, Raymond, & Ferdy, 2010;
Frederick & Jenkins, 2015). Social context also matters: women rate men as more
attractive when surrounded by men of shorter or similar height, than when surrounded by taller men (Ludwig & Pollet, 2014). 					
Given these findings, we expect that a tall rival would be considered as more competitive (i.e. a greater threat) than a short rival would be. Men will recognize their
competitive disadvantage in size when faced with a taller rival, while having the
advantage themselves when faced with a shorter rival, leading to more male
risk-taking behavior in a competitive situation with a tall rival when an available
attractive female is present. Furthermore, we expect that single men will show
more risk-taking behavior than committed men will. There are two reasons why
we expect this: first, single men tend to take more risk compared to committed
men overall (Fessler, 2010); and second, committed men are generally not seeking
a mate, thus do not need to boost their mate value like mate seeking (single)
men do. In line with these predictions, Frankenhuis and Karremans (2012)
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showed that committed men not only took less risk in the presence of a female,
but also adjusted their risk behavior in order to be unattractive to women (as opposed to single (or less committed) men who showed more risk and adjusted their
risk behavior in order to be more attractive to women). 					
We will test our predictions in a virtual-reality experiment based on the method
developed by Frankenhuis et al. (2010). Men are randomly assigned to either a tall
rival or short rival condition, and will be asked to cross an ominous virtual bridge
over an abyss with the rival and an attractive woman watching. How fast the men
crossed the bridge was our primary measure of risk-taking. The advantage of using
a virtual reality set-up is that (1) we can measure actual physical risk-taking behavior
without risking injury of the participants; and (2) we can manipulate height of the
rival while keeping all else equal (e.g. muscularity, face) and still have high ecological validity. We report how we determined our sample size, all data exclusions
(if any), all manipulations, and all measures in the studies.
Method Study 5.1
Participants									
Our data collection strategy was to recruit as many participants as possible within
the given lab time (no stopping rule). Male participants (N = 110) were recruited
on campus and via an online participant pool. We decided to exclude 16 participants a priori from the analyses (7 due to equipment malfunction, 1 person became nauseous in the VR environment, 6 indicated that they were homosexual or
bisexual on the survey (the set-up was for heterosexual men only because of the
male rival and attractive female present), and 2 persons were much older than the
average age of the rest of the sample (59 and 64 years respectively), which could
be problematic both for the VR experience and the motivation to compete). One
person failed to complete the second part of the study, so we could only use his
data from the first part of the study. For the main effect of condition, a sensitivity
analysis using G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) with alpha
level 0.05, standard power (1-β) = 0.80 and N = 94 (the remaining 94 participants),
showed that with our sample size, we should be able to detect a medium effect
size of ƒ = .29. In order to find a small effect size of ƒ = .15 under the same circumstances, we would have needed a minimum of 350 participants. Participants had
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an average age of 22.04 years (SD = 2.89 years; range 18 – 33 years) and a mean
height of 182.23 centimeters (SD = 6.79 cm; range 164.00 – 197.50 cm). Relationship status was distributed evenly: 46 participants were in a romantic relationship
at the time, and 47 participants were single (one missing value). The majority of
the participants were students (90.40%) and Caucasian (also 90.40%). First-year
Psychology students received course credits, and other participants received a gift
certificate for their participation.
Materials and procedure							
The study consisted of two parts. The first part was the experiment in the virtual
reality lab, and the second part was completing a follow-up questionnaire sent
one week later via email. On arrival at the lab, participants first received written
instructions, which they were asked to read thoroughly. After they finished, the
experimenter (always female) would take them to the VR lab and orally repeat the
instructions. The experimenter gave the participant one last opportunity for questions, as there was no communication allowed during the VR study in order to
have the participant immersed as much as possible. For safety reasons, the experimenter would stay in the room, but kept completely quiet during the experiment.
The experiment took place in the Radboud Immersive Virtual Environment Research (RIVER) lab. The RIVER lab is a large room (length: 8 meter x width: 4 meter;
Figure 5.1) in which participants can walk around freely. Ropes are put around the
walls so participants can feel when they can move no further. Participants wear a
backpack with a cordless laptop in it (Figure 5.2) and a head-mounted display
(HMD; model NVIS nVisor SX60). The HMD is a stereoscopic display covering 60º
diagonal field-of-view, which presents the VR environment in real-time, according
to the position of the participant in the room. The position and orientation of the
participant was tracked continuously at 60 Hz using infrared tracking (ART) of a
single 6DOF marker attached to the HMD. The VR environment was scaled to the
actual measurements of the room. 						
The experiment, programmed in WorldViz Vizard 3.0, was largely similar to the
paradigm Frankenhuis et al. (2010) used, however we added a virtual male competitor. The experiment consisted of three parts: a virtual museum, a practice session, and the actual experiment. In the virtual museum, participants did not have
a task; they could simply walk around as long as they wished, in order to get used
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Figure 5.1. The RIVER lab

Figure 5.2. Participants wore a backpack with a cordless laptop in it
to the sensation of being in VR. When they were ready to continue (generally after
a few minutes), they simply walked to a hotspot marked on the virtual floor, and
were automatically taken to the next part of the study. The practice session was
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designed to mimic the actual experiment, only without the avatars and the ominous bridge present. Participants were told that it was their task to find and remember four double-digit numbers in the right order. They first had to look to
their left side for the first number, then to their right side for the second number.
Next, they had to walk across a sidewalk towards a tree, and remember the number that was halfway on the sidewalk and lastly, the number that was on the tree.
After this, they turned around and walked back across the sidewalk and towards
the marked hotspot, which would take them to the actual experiment.		
The actual experiment environment consisted of an unstable looking bridge over
an abyss, with a tree at the end. Participants would start at a platform before the
bridge, with the attractive female avatar on their left side (Figure 5.3), and the
competing male avatar at their right side (Figure 5.4). Participants were randomly
assigned to one of two conditions: a short male rival (n = 47; avatar height 166
centimeters: Dutch average of 181 - 15 cm; Figure 5.5) or a tall male rival (n = 47;
avatar height 196 centimeters: Dutch average of 181 + 15 cm; Figure 5.6). The female avatar always had a height of 168 centimeters (average Dutch female height).
Participants were instructed to find and remember four double-digit numbers in
the right order. This task was meant as a cover to get participants to cross the
bridge, and to make sure that participants looked where we wanted them to look:
at the female, at the (height of the) male avatar, and at the abyss (by looking down
when on the bridge), thus making sure that all the important aspects of the virtual
environment were perceived. Participants were told that they were to compete
with the male avatar over going on a virtual date with the female avatar. The virtual
female was present, viewing the participants’ behavior, and would choose the
man that ‘performed best’ on the task. However, the female avatar would always
choose the rival. In order to give the participant a reminder of how the task
worked, the male avatar would always go first, while the participant watched.
After the male avatar finished, it was the participant’s turn. He first had to look at
the number on the shirt of the attractive female avatar on his left, and then at the
number on the cap of the male avatar on his right (thus making the height difference
salient). Next, participants had to cross the bridge to look at the number halfway
on the bridge, and the number on the tree at the end of the bridge. After returning
to their original spot, the female avatar announced her choice to the participant
(choosing the male avatar), and the experiment ended. 			
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The experimenter would then remove the participant’s VR gear. After checking for
vertigo, she would take the participant to a seat to answer some questions on the
experiment. These questions consisted of some sociodemographic questions,
questions about the experiment and questions on the level of immersion in the
virtual world (Schubert, 2003).
Questions on the experiment. We asked 10 questions about the experiment on a
9-point Likert scale, ranging from not at all to very much: (1) How disappointed
were you that the woman chose the other man?; (2) How surprised were you that
you were not chosen?; (3) How attractive did you think the woman was?; (4) How
attractive did you think the man was (from the perspective of the average
woman)?; (5) How dominant did you think the man was?; (6) How trustworthy did
you think the man was?; (7) How competent did you think the man was?; (8) How
positive did you expect the date with the woman to be?; (9) How much did you
expect to go on a date with the woman?; (10) How much did you see the other
man as a competitor?.								
Immersion in VR. The Igroup Presence Questionnaire (IPQ) measures the degree
to which individuals have the sense of being there in a virtual environment
(Schubert, 2003). The scale consists of three components: spatial presence, involvement, and realness. For this study, we used the Dutch version available on www.
igroup.org. The IPQ consists of 14 items that are answered on a 7-point Likert
scale. An example of a spatial presence item is: “I felt present in the virtual space”
fully disagree – fully agree. An example of an involvement item is: “I still paid attention to the real environment” fully disagree – fully agree. An example of a realness item is: “How real did the virtual world seem to you?” completely real – not
real at all. Reliability of the spatial presence factor was acceptable: α = .712 (M =
27.54, SD = 7.69). However, reliability of the involvement factor was questionable
(even after removing one problematic item: “I was not aware of my real environment”): α = .638 (M = 18.97, SD = 7.91), and reliability of the realness factor was
unacceptably low: α = .438 (M = 11.66, SD = 2.89). We therefore decided to only
use the spatial presence and involvement factors for further statistical analyses.
After completion, the participant’s height was measured using a stadiometer.
Next, he was thanked and reminded of the invitation by email for another questionnaire that would be sent in a week’s time. For this second part of the study,
participants received an email with a link to an online survey with a request to
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Figure 5.3. Female avatar			

Figure 5.4. Male avatar

complete the survey as soon as possible within two weeks. The survey consisted
of some sociodemographic questions, questions on relationship status, a question
on their degree of fear of heights (0 not at all – 100 very much), sociosexual orientation (Simpson & Gangestad, 1991), self-perceived mate value (Landolt, Lalumière, & Quinsey, 1995), and self-perceived height appraisals (HAQ; Chapter 6). 		
Relationship status. We asked participants whether they were in a romantic relationship. If so, we asked them how long they were in a relationship, and to rate
their closeness to their partner with the Inclusion of Other in Self scale (IOS: Aron,
Aron, & Smollan, 1992). The IOS is a single item measure of closeness that depicts
two circles that increasingly overlap, representing the level of closeness between
two individuals. 		
Sociosexual orientation. We measured sociosexual orientation with the seven
items of the Sociosexual Orientation Inventory (SOI; Simpson & Gangestad, 1991).
The SOI consists of three attitudinal items and four behavioral items. Lower scores
on the SOI represent more restrictedness, whilst higher scores on the SOI represent less restrictedness. Restricted individuals typically have committed long-term
relationships, and unrestricted individuals typically have less committed shortterm relationships. An example of an attitudinal item is: “Sex without love is OK” 1
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Figure 5.5. Short male rival condition

Figure 5.6. Tall male rival condition
I strongly agree – 9 I strongly disagree. An example of a behavioral item is: “With
how many partners have you had sex (sexual intercourse) within the past year?”.
After removing one problematic (reversed) item (‘I would have to be closely
attached to someone (both emotionally and psychologically) before I could feel
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comfortable and fully enjoy having sex with him or her”), reliability was acceptable
for this study: α = .723 (M = 59.44, SD = 32.29). 					
Self-perceived mate value. We measured self-perceived mate value with the eight
items of the Self-Perceived Mating Success Scale (SPMS) used by Landolt et al.
(1995). Participants can state their agreement with each item on a 7-point scale
from disagree to fully agree. An example of an item is: “Members of the opposite
sex that I like, tend to like me back”. Excluding the two reversed items, as did
Landolt et al. (1995), the reliability of the scale was good: α = .828 (M = 23.77, SD
= 6.39). 									
Height Appraisals Questionnaire. We measured height self-perceptions with the
Height Appraisals Questionnaire (HAQ; Chapter 6). The HAQ has two components:
Self-perceived Height (SPH; M = 10.48, SD = 11.79; correlation with measured
height: r(91) = .899, p < .001), and Height Ideals (HI; M = 24.32, SD = 7.35; correlation with measured height: r(91) = .538, p < .001). The HAQ consists of 13 items.
For SPH, the items are answered on 7-point scale sliders, and for HI, individuals
choose one of seven same-gender silhouettes increasing in height. Reliability for
SPH was great: α = .908, and reliability for HI was acceptable to good: α = .789.
After completion, all participants were debriefed and received their compensation.
Dependent variables								
We hypothesized that a tall rival would be considered as more competitive
than a short rival would be, and therefore we expected men in the tall rival
condition to show more risk-taking behavior than men in the short rival
condition. We also expected that single men would show more risk-taking
behavior than committed men would. We measured two kinds of dependent variables: the behavioral measures (behavior of the participant in the
VR environment) and the survey measures (questions about the experiment directly after being in the VR environment). 				
The behavioral measures were risk-taking (measured by average and maximum
walking speed), distance kept from the avatars, and time spent looking at the avatars. When a male (avatar) is taller (perceived as more of a threat), we expect the
participants to keep more distance from them and to look at them more. When
the female (avatar) is perceived as attractive, we expect the participants to keep
less distance from them and look at them more. Using the statistical computing
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language R (R core team, 2012), we plotted individual walk paths for all participants (Figure 5.7). Next, we automatically segmented the walk paths into three
areas (start area, area around the avatars, and the area where the bridge was;
Figure 5.8) and we separated the practice session from the experiment (Figure
5.8). We then isolated the segment where participants walked over the bridge
in the experiment to calculate maximum and average speed (Figure 5.8). The
avatar areas were used to compute looking time. We used the measurements of
the practice session as baseline measures to control for individual differences in
walking speed, distance keeping, and time spent looking at the avatars.		
For the survey measures, we combined the measures of surprise of not being
chosen, disappointment of not being chosen and positive feelings about the date
into one variable: ‘date value’ (α = .659). We also combined the measures of the
perceived dominance, competition, and competence of the male avatar into one
variable: ‘perceived opponent competitiveness’ (α = .591).
Results Study 5.1
Preliminary analyses								
As fear of heights was not correlated with any of the dependent variables, we decided not to include it in further analyses. As a manipulation check, we conducted
a multivariate analysis of variance (MANOVA) with condition (short rival / tall
rival) as independent variable and perceived rival attractiveness and perceived
rival competitiveness as dependent variables. Against our expectations, there was
no difference between perceived attractiveness (p = .651) and perceived competitiveness (p=.688) of the tall rival compared to the short rival.
Behavioral measures								
For each behavioral measure, we conducted an analysis of covariance. As the
added covariates in the model were exploratory, we also ran a hierarchical regression analysis for each behavioural outcome measure in which we entered the
standardized predictors in order of our a priori expectations: (1) condition (dummy-coded) and baseline measures; (2) participant height; (3) self-perceived mate
value; (4) self-perceived height; (5) sociosexual orientation; and (6) immersion in
VR (all predictor variables were z-scored). These yielded the same results as the
ANCOVA analyses described below. As a robustness check, we applied a boot-
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Figure 5.7. Example of participant walkpath (positions in the VR environment,
shade of blue refers to time passed)

5

Figure 5.8. Example of isolating different areas and trials in a walkpath
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strapping procedure (1,000 resamples, 95% CI Bias Corrected and Accelerated)
for all our main analyses.							
Average walking speed (risk-taking). We conducted an analysis of covariance
(ANCOVA) with average walking speed across the bridge as dependent variable, and condition (short / tall rival), participant height, immersion in
VR (spatial presence and involvement), self-perceived mate value, self-perception of height (SPH), height ideals (HI), and sociosexual orientation as independent variables. We also controlled for individual differences in walking
speed by adding the baseline measure of average walking speed for the participants as a covariate. Against our expectations, there were no significant effects of the independent variables on average walking speed (all p’s > .05), except for the baseline measure of average walking speed (t(93) = 3.242, p = .002,
95% CI [.14,.56]). A bootstrapping procedure (1,000 resamples, 95% CI Bias Corrected and Accelerated) yielded similar results (all p’s > .05 except for the baseline measure of average walking speed: p = .008, 95% CI [.11, .58]). 		
Maximum walking speed (risk-taking). We conducted a similar analysis of covariance (ANCOVA) with maximum walking speed across the bridge as dependent variable, and condition (short / tall rival), participant height, immersion in VR (spatial
presence and involvement), self-perceived mate value, height appraisals (SPH, HI),
and sociosexual orientation as independent variables. We controlled for individual
differences in walking speed by adding the baseline measure of maximum walking
speed for the participants as a covariate. As with average walking speed, there were
no significant effects of the independent variables on maximum walking speed (all
p’s > .05), except for the baseline measure of maximum walking speed (t(93) =
3.192, p =.002, 95% CI [.12, .51]). A bootstrapping procedure (1,000 resamples,
95% CI Bias Corrected and Accelerated) yielded similar results: baseline measure of
maximum walking speed: p = .004, 95% CI [.11, .55]; all other p’s > .05. 		
Minimal distance to female avatar. We conducted a similar analysis of covariance (ANCOVA) with the minimum distance kept from the female avatar
as dependent variable, and the same independent variables as the analyses
above, only here we controlled for individual differences in distance by adding
the baseline measure of minimal distance to the female avatar as a covariate.
There were no significant effects of the independent variables on minimal distance kept from the female (all p’s > .05; also after bootstrapping procedure).
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Minimal distance to male avatar. We conducted a similar analysis of covariance
(ANCOVA) with the minimum distance kept from the male avatar as dependent variable, and the same independent variables as the analyses above, only
here we controlled for individual differences in distance by adding the baseline measure of minimal distance to the male avatar as a covariate. Self-perceived mate value had a significant effect on distance kept from the male:
t(92) = 2.010, p = .048, 95% CI [.00, .01]), but this effect did not remain in the
bootstrapping procedure (1,000 resamples, 95% CI Bias Corrected and Accelerated): p = .069, 95% CI [.00, .01], certainly not after correcting for familywise error (FDR; Benjamini & Hochberg, 1995). The baseline measure was
significant after bootstrapping: p = .047, 95% CI [-.22, -.02]. There were no significant effects of any of the other independent variables on minimal distance
kept from the male (all p’s > .05, also after bootstrapping procedure).		
Time spent looking at female avatar. We conducted a similar analysis of covariance
(ANCOVA) with time spent looking at the female avatar as dependent variable, and
the same independent variables as the analyses above, only here we controlled
for individual differences in distance by adding the baseline measure of time spent
looking at the female avatar as a covariate. There were no significant effects of the
independent variables on time spent looking at female avatar (all p’s > .05), except
for the baseline measure of time spent looking at the female avatar (t(93) = 5.023,
p < .001, 95% CI [.32, .74]). A bootstrapping procedure (1,000 resamples, 95% CI
Bias Corrected and Accelerated) yielded similar results: baseline measure of time
spent looking at female avatar: p = .009, 95% CI [.11, .93]; all other p’s > .05.
Time spent looking at male avatar. Finally, we conducted a similar analysis of
covariance (ANCOVA) with time spent looking at the male avatar as dependent
variable, and the same independent variables as the analyses above, only here
we controlled for individual differences in distance by adding the baseline measure of time spent looking at the male avatar as a covariate. There were no
significant effects of the independent variables on minimal distance kept from
the female (all p’s > .05). A bootstrapping procedure (1,000 resamples, 95% CI
Bias Corrected and Accelerated) yielded similar results (all p’s > .05).
In sum, we did not find significant (robust) effects for any of the independent
variables on any of the behavioral measures.
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Survey measures								
Date value. We conducted an analysis of covariance (ANCOVA) with date value as
dependent variable, and condition (short / tall rival), participant height, immersion in VR (spatial presence and involvement), self-perceived mate value, height
appraisals (SPH, HI), sociosexual orientation, perceived opponent competitiveness, perceived attractiveness of the female avatar, and perceived attractiveness
of the male avatar as independent variables. Participant height, immersion in VR,
self-perceived mate value, self-perceived height, sociosexual orientation, perceived opponent competitiveness, and perceived attractiveness of the male avatar
did not have a significant effect on date value (all p’s > .05, also after bootstrapping
procedure). In line with our expectations, condition had a significant effect on date
value (t(91) = 2.378, p = .020, 95% CI [.36, 4.07]; bootstrap p = .023, 95% CI [.30,
3.99]): men in the tall rival condition (M = 14.44, SD = .636) valued the date more
than men in the short rival condition (M = 12.23, SD = .66) did. Also in line with
our expectations, perceived attractiveness of the female avatar had a significant
effect on date value (t(91) = 2.614, p = .011, 95% CI [.22, 1.62]; bootstrap: p =
.019, 95% CI [.14, 1.77]): when the female avatar was perceived to be more attractive, the date was also valued more. 					
Perceived opponent competitiveness. We conducted an analysis of covariance
(ANCOVA) with perceived opponent competitiveness as dependent variable, and
condition (short / tall rival), participant height, immersion in VR (spatial presence
and involvement), self-perceived mate value, height appraisals (SPH, HI), sociosexual orientation, date value, perceived attractiveness of the female avatar,
and perceived attractiveness of the male avatar as independent variables. Condition, participant height, spatial presence, self-perceived mate value, height
appraisals, sociosexual orientation, and perceived attractiveness of the female
avatar did not have a significant effect on perceived opponent competitiveness
(all p’s > .05, also after bootstrapping procedure). In line with our expectations,
perceived attractiveness of the male avatar had a significant effect on perceived
opponent competitiveness (t(91) = 2.856, p = .005, 95% CI [.29, 1.61]; bootstrap
p = .015, 95% CI [.23, 1.65]): when the male avatar was perceived to be more
attractive, he was also perceived as more of a threat. Date value (p = .060) and involvement in VR (p = .074) did not have a significant effect on perceived opponent
competitiveness.								
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In sum, for the survey measures, we found that: 1) men in the tall rival condition
valued the date more than men in the short rival condition did; 2) when the female
avatar was perceived to be more attractive, the date was also valued more; and 3)
when the male avatar was perceived to be more attractive, he was also perceived
as more of a threat.
Relationship status								
Behavioral measures. To test whether relationship status had an effect on
(risk-taking) behavior in the VR environment, we conducted an analysis of covariance (ANCOVA) for all of the behavioral measures (dependent variable)
with relationship status (in a relationship / single) and the corresponding baseline measure as independent variables. Relationship status did not have an effect
on average walking speed, maximum walking speed, minimal distance to the
avatars, or time spent looking at the avatars (all p’s > .05). Bootstrapping procedures (1,000 resamples, 95% CI Bias Corrected and Accelerated) yielded
similar results (all p’s > .05).							
Survey measures. We conducted an analysis of covariance (ANCOVA) with date
value as dependent variable, and condition (short / tall rival), relationship status
(in a relationship / single), the interaction between condition and relationship status, and perceived attractiveness of the female avatar as independent variables.
As found in the ANCOVA conducted earlier, condition (p = .014) and perceived
attractiveness of the female avatar (p = .001) had a significant effect on date value.
However, relationship status (p = .349) and the interaction between condition
and relationship status (p = .111) did not have a significant effect on date value.
A bootstrapping procedure (1,000 resamples, 95% CI Bias Corrected and Accelerated) yielded similar results.						
We also conducted an analysis of covariance (ANCOVA) with perceived opponent
competitiveness as dependent variable, and condition (short / tall rival), relationship status (in a relationship / single), the interaction between condition and relationship status, and perceived attractiveness of the male avatar as independent
variables. As found in the ANCOVA conducted earlier, condition (p = .596) did not
have a significant effect on perceived opponent competitiveness, and perceived
attractiveness of the male avatar (p = .001) did have a significant effect on perceived opponent competitiveness. However, relationship status (p = .086) and the interaction be-
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tween condition and relationship status (p = .153) did not have a significant effect
on perceived opponent competitiveness. A bootstrapping procedure (1,000 resamples, 95% CI Bias Corrected and Accelerated) yielded similar results.		
In sum, we did not find any effects of relationship status on either the behavioral
or the survey measures.
General discussion Study 5
We hypothesized that men in competition with a tall rival (as opposed to a short
rival) would take more risk as part of a self-presentational strategy in order to
impress an attractive woman. However, a manipulation check already pointed
out that men did not perceive the tall rival as more attractive or competitive than the short rival. Our results suggested that height of the rival did not
have an effect on any of the behavioral measures. However, men in the tall rival condition did value a date with the woman more than men in the short rival
condition did. Thus, even though height of the rival did not have a direct effect
on men’s behavior, it did have a positive effect on their perception of the
outcome of the competition: the date with the attractive woman. This suggests that competing with a tall rival raises the stakes: what you compete over,
could be seen as more important, perhaps even raising mating motivation.
Against our expectations, we did not find any effects of our exploratory measures
on behavior in VR. Lastly, we expected that single men would show more
risk-taking behavior than committed men would. Again, we did not find any effects
of relationship status on behavior in the VR environment. These results are not in
line with research by Frankenhuis and Karremans (2012), who found that single
men would take more risk than committed men did in order to impress women.
As our manipulation did not work, it is unclear whether a rival’s height really does
not affect risk-taking behavior in men, whether our null findings are a result of our
experimental set-up, or whether we do not have enough power to detect a (small)
effect. Previous research has shown that it is possible to manipulate height successfully in a virtual reality environment. For example, Yee et al. (2009) found that participants given a taller avatar outperformed participants with a shorter avatar in an
online game, and that participants who were taller in an immersive VR environment
negotiated more aggressively (to some extent) both within the VR environment, as
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well as in face-to-face interactions after leaving the VR environment. Furthermore,
Freeman et al. (2014) found that reducing a person’s height in Virtual Reality led to
more negative social comparisons. In comparison to these studies, our manipulation could have been too subtle: in order to maintain ecological validity, we made
the rival avatars 15 centimeters taller or shorter than the Dutch male average, however these may not be strikingly noticeable differences, and moreover, the height
differences were not related to the actual height of the participants. Moreover, perhaps the experience of being in VR kept the participants from noticing their height
differences with the avatar. This could also explain why perceived attractiveness of
the male avatar did have a positive effect on perceiving this rival as a threat, while
male avatar height did not. 							
For future research manipulating height in VR, it would be advisable to make the
avatar height more salient, for example by reading out heights of the participant
and avatar (as we did in Study 4.3), or by asking the participants to estimate the
avatar’s height. Another possibility for making the experience of the height difference with the rival more salient would be to create extremely short and tall
rivals, however this would have consequences for the ecological validity of the
research. A better option would probably be to more effectively induce ownership
over the virtual body. Banakou, Groten, and Slater (2013) gave adult participants
the illusion that they had a child’s body using VR, which led the participants
to overestimate the size of objects. This study is in line with research by van
der Hoort, Guterstam, and Ehrsson (2011), who were able to induce over- and
underestimation of objects as a result of having participants experience a
virtual doll’s or giant’s body. Even though these examples are quite extreme in
their manipulations, perhaps an over- or underestimation of more realistic avatars
in the virtual environment could be induced in a similar way. Yee et al. (2009), for
example, used virtual mirrors to provide optical body-feedback (participants see
their body and its movements reflected in a mirror), to make the manipulation of
height more apparent. This enhanced their embodiment of the virtual body and
its height, even in the short condition.						
Even though our main hypothesis was not confirmed, this study gives some interesting suggestions that should be explored in future research. Our results suggest that when men compete over women, information about the height of male
rivals influences perception of the outcome of the competition, making it more
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desirable when rivals are taller. Lastly, our research shows that the manipulation
of height and (internalized) perspective with the use of virtual reality technology
is a challenge that does not guarantee success. We hope that future research will
focus on developing a good and ecologically valid height manipulation for use in
virtual reality.
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Part III: Individual differences in height appraisals

Chapter 6
Development and validation of the Height
Appraisals Questionnaire (HAQ)

This chapter is based on: Knapen, J.E.P. & Pollet, T.V. (2017). Development and
validation of the Height Appraisals Questionnaire (HAQ). Unpublished manuscript.
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One of the first things we notice when we observe another person is their height.
As such, perception of height could have a strong influence on our first impressions of other individuals. Social perception (how individuals form impressions of
and make inferences about others) of height in others is associated with a number
of positive outcomes, especially for men (e.g., Blaker et al., 2013; Hamstra, 2014).
Career wise, both taller men and taller women are perceived as more intelligent
and better leaders (Blaker et al., 2013), and as better professionals (Jackson &
Ervin, 1992). Leadership perceptions associated with height tend to be stronger
for men than for women (Blaker et al., 2013; Re et al., 2013). Taller men are perceived as more dominant and masculine (Batres et al., 2015; Blaker et al., 2013),
being more charismatic (Hamstra, 2014), and more attractive (women prefer
average or somewhat above average height in men, while shortness or extreme
tallness are not preferred; Courtiol, Raymond, Godelle, & Ferdy, 2010; Frederick &
Jenkins, 2015; Hensley, 1994; Stulp, Buunk, Pollet, Nettle, & Verhulst, 2013). Taller
women are perceived as more affluent, assertive, ambitious (Chu & Geary, 2005),
and better managers (Lindeman & Sundvik, 1994) than shorter women.
Height and life outcomes							
Body height influences social perception, but does it also have an effect on individual’s life outcomes? Due to the positive perceptions of taller individuals in
the work environment, they are more often selected for job positions: when two
candidates are equally qualified, recruiters are more likely to choose the taller
candidate (Cinnirella & Winter, 2009; Martel & Biller, 1987). Once a position is
achieved, taller individuals are more successful in their careers, as tallness is
positively associated with income, career development, and leadership emergence (Egolf & Corder, 1991; Gawley et al., 2009; Judge & Cable, 2004; Lindqvist,
2012; Melamed, 1994; Melamed & Bozionelos, 1992). Moreover, short individuals
have less access to certain jobs: there are, for example, minimal required heights
to join the police force (152 cm in Belgium; Redactie HLN.be, 2009), the armed
forces (155 cm for all positions and 165 cm for physically challenging positions
in The Netherlands; Ministerie van defensie, 2016), and to become a pilot
(minimum 157.5 cm, maximum 203 cm; KLM Flight Academy, 2016) or flight attendant (minimum 158 cm, maximum 190 cm; KLM, 2016). In China, minimum
height requirements are even commonly advertised in job advertisements (170 cm

149

6

for men and 160 cm for women; Chen, Jackson, & Huang, 2006). 		
Height also impacts individuals’ romantic lives and attractiveness. For men, being
of above average height is associated with positive outcomes: Taller men in a relationship report experiencing higher levels of relationship satisfaction and lower
levels of jealousy than shorter men (Brewer & Riley, 2009; Buunk et al., 2008).
Men of average or above average height (but not extremely tall men) are regarded
as more attractive by women, and therefore have more opportunities to engage in
romantic relationships (Mueller & Mazur, 2001; Nettle, 2002; Pawlowski, Dunbar,
& Lipowicz, 2000; Pawlowski & Jasienska, 2005; Stulp, Pollet, Verhulst, & Buunk,
2012). For women, it seems that the romantic advantage lies with being of average
height: women of medium height experience lower levels of jealousy and have a
more secure, long-term mating pattern than shorter or taller than average women
(Buunk et al., 2008; Buunk, Pollet, Klavina, Figueredo, & Dijkstra, 2009). Previous
research on attractiveness perceptions of tall vs. short women resulted in mixed
findings: some studies showed that shorter women were perceived as being more
attractive (Cameron et al., 1977; Shepperd & Strathman, 1989), while other studies
showed that tall women were perceived as being more attractive (Hensley, 1994;
Jackson & Ervin, 1992; Lynn & Shurgot, 1984). Both men and women seem to
prefer the man of a heterosexual romantic couple to be taller than the woman
(male-taller norm), however women prefer a larger height difference than men
do (Stulp, Buunk, & Pollet, 2013). 						
Furthermore, there are some indications that taller individuals are happier. Hood
(1963) found that short men scored slightly higher on feelings of inferiority and
depression than tall men did. In addition, shortness is even associated with higher
suicide risk in (young) men in Sweden (Jiang, Rasmussen, & Wasserman, 1999;
Magnusson et al., 2005). In contrast, no association of height with depression or
suicide risk was found in Norwegian (Bjerkeset, Romundstad, Evans, & Gunnell,
2008) and US (Stack & Wasserman, 1996) samples. Taller individuals rate their
lives as more favorable and report more positive emotions than shorter individuals do, which is for the most part explained by the positive association of height
with income and education (Deaton & Arora, 2009). However, the same study
also showed that taller individuals are more likely to experience stress and anger,
and that tall women worry more than shorter women. In line with these results,
Carrieri and De Paola (2012) reported that a large part of the effect of height on
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well-being was driven by economic and health conditions, however for young
men, the relationship between height and well-being persisted after controlling
for these conditions. Sohn (2014) found that shortness was negatively associated
with happiness and longevity, however again this could for the most part be explained by income and education. In sum, there is a small independent positive
effect of height on life satisfaction, but for the largest part the association can
be explained by sociodemographic variables (Kevin, 2015). 			
With regards to psychosocial functioning, there do not seem to be any direct
height effects. Where researchers used to think that short stature is an inevitable
handicap, more recent research has shown that these former results have been
founded on unreliable evidence: short children have normal psychosocial functioning, and do not show any differences in terms of peer acceptance, self-perception, and social competence (Gilmour & Skuse, 1996; Kranzler, Rosenbloom, Proctor, Diamond, & Watson, 2000; Voss, 2006; Voss & Sandberg, 2004). Indeed, Voss
and Sandberg (2004) conclude that “in terms of psychosocial functioning, individuals with short stature are largely indistinguishable from their peers, whether
in childhood, adolescence or adulthood” (p. 150). However, for self-esteem, reported height effects are less clear. Hensley (1983) hypothesized that self-esteem
would be positively associated with male height and negatively associated with
female height, but did not find any association between height and self-esteem.
Melamed’s (1994) results showed that self-confidence was positively related to
men’s height, however in an earlier study, she did not find an association between
height and self-assurance (Melamed, 1992).
Self-perception of height							
Interestingly, even though Prieto and Robbins (1975) also did not find an association
between actual height and self-esteem of young men, they did find positive and significant associations between self-, peers’, and teachers’ perceptions of their height
and self-esteem. Booth (1990) found a curvilinear effect of height on self-esteem:
both adolescent males and females who deviated from average height (i.e. both
very short and very tall individuals) had lower self-esteem compared to individuals
of average height. Moreover, this effect was mediated by self-consciousness,
indicating that very short and very tall individuals are more aware of their deviant height and this affects their self-esteem negatively. These results suggest that
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it is not actual height, but rather self-perceived (importance of) height that influences psychosocial functioning. 							
Indeed, research by Hunt, Hazen, and Sandberg (2000) suggests that perceived
height of children was more strongly associated with psychosocial adaptation than
their measured height was. This study also showed that both children and parents
overestimated the child’s height, and these overestimations were associated with
greater child- and parent satisfaction with stature. There is ample research indicating that individuals tend to overestimate their own height, and this self-reported height bias remains stable over time regardless of gender, age or clinical
BMI category (Engstrom et al., 2003; Ikeda, 2016; Shiely et al., 2013; Spencer et al.,
2002). Some of these studies showed that men, and especially short men, tend to
overestimate their height more than women (Spencer et al., 2002; Wagner et al.,
2013). In line with these results, Bogaert and McCreary (2011) also found that men
overestimated their height, and that shorter men exaggerated their height more
than taller men did. Furthermore, overestimation of height was associated with
masculine characteristics (occupational preferences and agency), suggesting that
“men higher in some stereotypically masculine gender role characteristics have an
elevated need to achieve socially desirable masculine physical characteristics, and
do so to such a degree that they are prone to distorting this important aspect of
their body size” (p. 548).
Why measure self-perceived height?						
The above reviewed literature suggests that it is not actual height, but self-perceived height, that has an effect on self-perceptions and psychosocial functioning.
Moreover, individuals tend to perceive themselves as taller than they really are
(suggested by over-reporting data), especially those individuals for whom height
is probably most important (i.e. short men). Research by Bogaert and McCreary
(2011) even suggests that men who have a higher need for masculine physical
characteristics, tend to overestimate their own height more. This suggests that
the overestimation of one’s own height could function as some sort of compensation strategy. Height has a positive influence on body image satisfaction, with
individuals of average and above average height reporting a higher body image
satisfaction that shorter individuals. However, weight had a much stronger relationship with body image satisfaction than height. This indicates that height
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does contribute to one’s body image but that weight is of greater significance
(Frederick, Peplau, & Lever, 2006). Research on body image satisfaction by Wright
(1988) suggested that height had a curvilinear relation to body image satisfaction, and that individuals of average height were on average most satisfied.
Indeed, when asked about self- and other’s body ideals, both males (62%) and females (46%) in a Western sample report that they would rather be taller than they
actually are (Jacobi & Cash, 1994). Another, particularly large, sample of Western
individuals showed that men of average and below average height were less
satisfied with their height than taller men, while in women, shorter than average
height individuals were least likely to be satisfied with their height (Frederick,
Peplau, & Lever, 2006). However, against expectations, the majority of tall and very
tall women were satisfied with their height. Stulp, Buunk, and Pollet (2013) also
analyzed Frederick et al.’s (2006) dataset and found, in line with their own European
sample, that both male and female height were curvilinearly related to satisfaction
with one’s own height: slightly above average height women and tall men were
most satisfied with their own heights. Height was more important to the expression of satisfaction with one’s own height for men than it was for women. Results
from a Korean survey showed a clear difference between real height and desired
height: the majority of the students were dissatisfied with their height (83.7%)
and/or concerned about their height (91.1%; Lee, Lieu, Lee, Lee, & Cho, 2008).
Moreover, students reported to feel a sense of inferiority around taller friends,
and that they viewed being short as coming with some handicaps in life. 		
In sum, satisfaction with one’s own (self-perceived) height is curvilinearly related
to actual height for both men and women. Furthermore, height seems to be positively related to body image satisfaction, and especially (short) men would like to
be taller and tend to overestimate their own height. Keeping in mind that self-perceived (importance of) height influences psychosocial functioning and satisfaction
with height, we expect that how satisfied someone is with their self-perceived
height, and how important they think that height is in the social environment, is
an important factor of how individuals will feel and behave in height-related social
contexts (e.g., when dealing with individuals who are explicitly taller than they
are). This is in line with research by Blyth (1981) who found that while being tall led
to increased satisfaction with height itself, neither greater height nor satisfaction
with height had consistent effects on overall self-image. In line with this, a study by
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Blashill (2010) showed no significant effects of height dissatisfaction (in contrast
to dissatisfaction about muscularity and body fat) on psychological distress. Men
who are dissatisfied with their height are however more sensitive to height-related
cues: men with height dissatisfaction showed more attentional avoidance and enhanced recognition in relation to short stature words compared to men who were
not dissatisfied with their height (no difference in responses to tall stature words or
neutral words; Liu, Chen, Gao, Meng, & Jackson, 2014).				
Furthermore, we expect that measuring self-perception of height is especially useful for male participants, as male height has been shown to be more relevant for
social perception, workplace success, health, well-being, and satisfaction with
own body and height than for women. A review of 17 studies regarding body image in boys (< 18 years) suggests that where girls typically want to be thinner,
boys typically want to be bigger (Cohane & Pope, 2001). Most body image studies in men to date have primarily focused on muscularity, and have shown that
men prefer to be more muscular (Pope et al., 2000). The Male Body Attitudes
Scale (Tylka, Bergeron, & Schwartz, 2005), for example, only has two height items
and does not consider negative consequences of being too tall. The Negative Physical Self Scale (Chen et al., 2006) has more items on height, but again
all these items only concern shortness. Ridgeway & Tylka (2005) argue that besides muscularity, leanness and height also need to be taken into consideration
more when developing attitudinal measures related to men’s body image. Another
important reason to focus on height is that it cannot be altered. In contrast to
leanness and muscularity, which can be changed (up to a certain degree) by diet
and exercise, height remains consistent over most of adult life and cannot be substantially changed by adjusting behavior. Therefore, individuals are ‘stuck with
what they get’ and satisfaction with one’s own height will depend on individual
differences in psychological acceptance and one’s attitudes towards height.
The current research aims to develop and validate a height questionnaire, measuring both shortness and tallness (dis)satisfaction, as well as overall social beliefs
concerning height. With three different samples, we developed and tested the
Height Appraisals Questionnaire in men and women: a Dutch sample (Study 6.1),
a US sample (Study 6.2), and finally a test-retest study with another Dutch sample
(Study 6.3). We report how we determined our sample size, all data exclusions (if
any), all manipulations, and all measures in the studies.
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Item generation
We generated a pool of items reflecting one’s (dis)satisfaction and insecurities
about one’s own height and one’s feelings about one’s own height in relation to
social expectations (family and friends, social outcomes). By studying existing body
image questionnaires on other appearance aspects (such as weight) and brainstorming, we generated a total of 30 items. When an item asked about feelings
of shortness, a reversed item with feelings of tallness was also added, and vice
versa. As a result, seven questions (14 items) were framed in both a short and a tall
version, e.g., ‘Have you ever felt (too) small?’ (1= never, 7= all the time); ‘Have you
ever felt (too) tall?’ (1= never, 7= all the time). The first 19 items were questions
about self-perceptions of height on a 7-point Likert scale (e.g., ‘How happy are
you with your height?’ 1= not at all, 7= very). The other 11 items were statements
accompanied by a range of seven same-gender images (ranging from short to tall,
however all with the same bodily proportions; Figure 6.1), and participants could
answer these statements by choosing the image that corresponded most with
their opinion. One example of these items is: “Choose the person that you think
most resembles your height”. All of the original 30 items are shown in Appendix 6.1.
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Figure 6.1. Same-sex images ranging from short to tall used in Study 6.1 (created
by Martin Tovée).
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Method Study 6.1
The goal of the first study was to examine the factor structure and internal consistency of the subscales of the measure, that we named the Height Appraisals
Questionnaire (HAQ), in a Dutch sample, and to assess its convergent validity by
testing its (expected moderate to high) association with self-reported height, and
its discriminant validity by testing its (expected low) association with self-esteem
and social comparison orientation.
Participants									
Participants were recruited through an online research participation system and
social media. Six participants were excluded from data analysis because they failed
to complete all 30 items of the HAQ. The remaining 264 participants (70 men) had
a mean age of 21.35 years (SD = 6.01 years, range 18-64 years). The mean self-reported height for men was 182.66 cm (SD = 6.97 cm, range 159-198 cm), and for
women 169.69 cm (SD = 6.86 cm, range 151-192 cm). Most of the participants
were students (91.7 %), and Caucasian (80.7%). First year Psychology students participated for course credits, the other participants were entered in a raffle to win
an mp3-player (estimated value of €50).
Materials and procedure							
Participants were given a link to the study website. Upon visiting the website, they
were first presented with an informed consent form and after giving their consent,
were taken to the actual study. After completing some sociodemographic questions and self-reported height, participants continued with the HAQ, the Rosenberg
Self-Esteem scale (RSE; Rosenberg, 1979), and the Iowa-Netherlands Comparison
Orientation Measure (INCOM; Gibbons & Buunk, 1999; all scales in random order).
This research was part of a larger study for which participants completed several
other questionnaires and a behavioral task. As this task was performed after
finishing our measurements, it could not have affected the results presented here.
HAQ. The Height Appraisals Questionnaire consisted of all of the 30 items
originally generated by the authors (Appendix 6.1).			
RSE. The Rosenberg Self-Esteem scale (Rosenberg, 1979) is a 10-item measurement of self-esteem. Individuals can (dis)agree with the items on a
4-point Likert scale (strongly agree – strongly disagree). One example of an
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item is: “On the whole, I am satisfied with myself”. This scale is used very often
in the social sciences and has been found to have high validity and excellent reliability (α = .85; M = 29.68, SD = 4.12 in the current study). 		
INCOM. The Iowa-Netherlands Comparison Orientation Measure (Gibbons &
Buunk, 1999) measures individual differences in social comparison orientation,
or levels of comparing oneself to others in order to acquire information about
the self. The scale consists of 11 items that give statements with which individuals
can (dis)agree on a 5-point Likert scale (strongly disagree – strongly agree). One
example of an item is: ‘I always like to know what others in a similar situation
would do’. The measure has been found to have high validity and reliability (α =
.82; M = 40.67, SD = 6.73 in the current study). Next, participants were debriefed
and thanked and received their course credits or were entered into the raffle.
Results Study 6.1
Exploratory Factor Analysis							
First, we combined all items that had both a short and tall version, or a positive
and a negative version into one item with a Likert scale from -6 to 6, in order to
prevent cross loadings or separate factors as a result of question artefacts (items
1 and 2, 3 and 4, 6 and 7, 8 and 9, 10 and 11, 13 and 14, 15 and 16, 22 and
26, 24 and 25, and items 27 and 28; see Appendix 6.1). This resulted in a 20item scale. To examine the factor structure of the scale, we conducted a principal component analysis, Velicer’s Minimum Average Partial Test (Velicer’s MAP
test; Velicer, 1976), Horn’s Parallel Analysis (Horn, 1965), an Optimal Coordinate test, and Ruscio and Roche’s Comparison Data (Ruscio & Roche, 2012).
The initial Pearson correlation matrix revealed that items 3&4, 5, 12, 17, and
22&26 only correlated with one (5, 12, 17, and 22&26) or two (3&4) other items
with .3 or higher, and therefore these items were excluded. There were no items
that correlated .9 or higher. A principal component analysis (PCA) was conducted
on the remaining 15 items with orthogonal rotation (varimax). The Kaiser-Meyer
Olkin measure verified the sampling adequacy for the analysis, KMO = .92 (superb;
Hutcheson & Sofroniou, 1999), and all KMO values for individual items were > .85.
Bartlett’s test of sphericity χ2 (105) = 3613.096, p < .001, indicated that correlations
between items were sufficiently large for PCA. An initial analysis was run to obtain
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eigenvalues for each component in the data. Two components had eigenvalues
over Kaiser’s criterion of 1 and in combination explained 71.14 % of the variance.
Table 6.1 shows the factor loadings after rotation. Factor 1 consisted of items 6&7,
1&2, 19, 10&11, 8&9, 18, 15&16 and 20; factor 2 consisted of items 13&14, 23,
30, 29, 21, 24&25, and 27&28. As item 20 loaded highly on both factors, and its
contents is largely comparable with item 19, we decided to exclude it.
Table 6.1
Factor loadings after rotation Study 6.1
Item

1

6&7

.902

1a2

.886

.128

19

.872

.276

10&11

.851

.317

8&9

.809

.278

18

.805

.328

15&16

.772

-.105

20

.767

.534

13&14

-.677

.100

23

.123

.903

30

.308

.810

29

.384

.777

21

.175

.759

24&25

-.142

.714

27&28

2

.698

Following the guide provided by Courtney (2013), we used SPSS (IBM Corp., version 21) with an R-plugin (R Core Team, 2012) to conduct a Velicer’s Minimum
Average Partial Test (Velicer’s MAP test; Velicer, 1976), Horn’s Parallel Analysis
(Horn, 1965), and an Optimal Coordinate test and Ruscio and Roche’s Comparison
Data (Ruscio & Roche, 2012). All four tests were in line with our PCA outcome,
suggesting a 2-factor model. Correlation tables for each subscale showed that all
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items within subscales were correlated moderately to highly (range = .37 - .87),
except for item 13&14, which only correlated significantly with one other item in
its subscale (range = .04 - .15). Furthermore, reliability analysis showed that excluding item 13&14 from the second subscale increased reliability of that subscale
with .12. Therefore, we decided to exclude item 13&14 and continue with 13 final
items (7 items for Factor 1 and 6 items for Factor 2; Appendix 6.2). We named
Factor 1 Self-perception of height and Factor 2 Height ideals. Means and standard
deviations for the final subscales are depicted in Table 6.2.
Table 6.2
Means and standard deviations of the two subscales and mean height by sex for all three studies

SPH Men
SPH Women
HI Men
HI Women

n
70
194
70
194

Study 1
Mheight Mean
182.66
10.24
169.69
5.50
182.66
25.50
169.69
15.93

SD
10.97
15.54
5.62
8.01

n
247
365
247
365

Study 2
Mheight Mean
177.38
8.00
164.18
4.49
177.38
24.17
164.18
18.77

SD
9.37
12.80
6.87
7.52

n
22
57
22
57

Study 3
Mheight
Mean
182.14
7.18
169.63
6.46
182.14
25.91
169.63
17.46

SD
13.79
14.13
5.49
6.19

Reliability									
Reliability was excellent for the subscale Self-perception of height (SPH): α = .921,
and acceptable to good for the subscale Height ideals (HI): α = .766 (α = .644 with
item 13&14 included).
Height										
We expected self-reported height to correlate positively with SPH and HI.
Indeed, self-reported height correlated significantly with both subscales;
SPH: r(262) = .804, p < .001; HI: r(261) = .321, p < .001. Taller individuals
scored higher on self-perception of height, suggesting that they feel taller and in general have more positive experiences and feelings about their
height. Taller individuals also scored higher on height ideals, suggesting
that they associated tallness with more positive social outcomes, and had a
taller ideal height than shorter individuals did. 				
As previous research showed that satisfaction with one’s own (self-perceived)
height is curvilinearly related to actual height for both men and women (Stulp,
Buunk, & Pollet, 2013), we ran a hierarchical regression analysis (separately for
men and women) with SPH as dependent variable and self-reported height as
predictor in step 1, and self-reported height and self-reported height squared as
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predictors in step 2, to examine the possibility of a curvilinear effect of height on
SPH. As a robustness check, we applied a bootstrapping procedure (1,000 resamples, 95% CI Bias Corrected and Accelerated). Although for both men (Δ R2 = .015)
and women (Δ R2 = .008) R2 increased, suggesting a quadratic linear regression, this
change was not robust after bootstrapping (Table 6.3). We conclude that for both
men and women, the linear model is the best fit. Figures 6.2 and 6.3 show that
SPH increases with height for men and women.
Table 6.3
Hierarchical regression of height on SPH Study 6.1
∆R2
B
SE B
Men
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.
Women
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.

ß

p

Bootstrap
p

Bootstrap 95% CI

.58
-208.90
1.20

22.64
.12

.76

<.001
<.001

.001
.001

-246.64, -163.74
.92, 1.43

-725.31
6.94
-.02

342.76
3.82
.01

4.41
-3.65

.031
.062
.120

.019
.043
.089

-1424.55, -271.41
.34, 18.01
-.04, -.00

-315.84
1.89

16.15
.10

.84

<.001
<.001

.001
.001

-347.86, -282.56
1.71, 2.08

284.88
-5.19
.02

367.65
4.38
.01

-2.29
3.12

.289
.102
.026

.435
.246
.104

-306.23, 1270.01
-14.33, .234
.00, .06

.02

.70

.01

We also checked for curvilinear effects of height on HI for men and women
separately, including a bootstrapping procedure (1,000 resamples, 95% CI Bias
Corrected and Accelerated). Although for both men (Δ R2 = .049) and women (Δ
R2 = .006) R2 increased, suggesting a quadratic linear regression, this change was
only significant for men (p = .047; bootstrap p = .018; Table 6.4). Figure 6.4 shows
that for men, height had a mostly positive linear relationship with HI, however the
U-shaped relationship showed that short men (< 170 cm) and tall men (> 185 cm)
had higher height ideals. Figure 6.5 shows that for women, the linear model is the
best fit: HI increases with height.
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Figure 6.2. Linear and curvilinear relationship between height and
SPH for men in Study 6.1

6

Figure 6.3. Linear and curvilinear relationship between height and
SPH for women in Study 6.1
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Table 6.4
Hierarchical regression of height on HI Study 6.1
∆R2
B
SE B
Men
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.
Women
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.

ß

p

Bootstrap
p

.15
-31.05
.31

16.50
.09

.38

.064
.001

.067
.004

-75.45, -2.54
.17, .51

447.34
-5.01
-.02

237.30
2.63
.01

-6.21
6.60

.064
.061
.047

.027
.026
.018

-171.36, 898.44
-9.21, .34
-.00, .03

-57.37
.43

13.43
.08

.37

<.001
<.001

.001
.001

-83.36, -29.33
.258, .595

-337.05
3.73
-.01

237.08
2.79
.01

3.17
-2.81

.157
.183
.239

.132
.155
.216

-821.12, -5.22
-1.63, 11.84
-.03, .00

.05

.14

.01

Figure 6.4. Linear and curvilinear relationship between height and
HI for men in Study 6.1
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Bootstrap 95%
CI

Figure 6.5. Linear and curvilinear relationship between height and
HI for women in Study 6.1

RSE										
We expected to find a weak positive correlation between SPH and self-esteem.
However, there was no significant correlation between SPH and self-esteem:
r(261) = -.073, p = .240. There was also no significant correlation between self-esteem and HI: r(261) = -.062, p = .316. Similar results were obtained when analyzing
correlations for each sex separately (SPH men: r(68) = .195, p = .106; SPH women:
r(191) = -.003, p = .969; HI men: r(68) = -.008, p = .949; HI women: r(191) = -.078,
p = .280). These results suggest that the HAQ measures a different construct than
self-esteem.
INCOM										
We expected to find a weak, positive correlation between HI and comparison
orientation. However, we found no significant correlations between comparison
orientation and SPH or HI: HI: r(261) = -.084, p = .173; SPH: r(261) = .036, p = .557.
Similar results were obtained when analyzing correlations for each sex separately
(SPH men: r(68) = .026, p = .830; SPH women: r(191) = .079, p = .271; HI men: r(68)
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= -.043, p = .724; HI women: r(191) = .031, p = .664). These results suggest that the
HAQ measures a different construct than social comparison.
Summary of results Study 6.1
The final 13-item questionnaire showed acceptable to excellent reliability, and
showed convergent validity with self-reported height and discriminant validity
with self-esteem and social comparison. As expected, short individuals scored
lower on self-perceptions of height than taller individuals did, and taller individuals
scored higher on HI than shorter individuals did. Results suggested that the relationship between HI and height was - partly - curvilinear for men: short and tall
individuals tended to score higher on height ideals than would be predicted by a
linear model. One limitation of this study was that the majority of the participants
was female (73.5%). In Study 6.2, we aimed to improve the number of participants
and their gender distribution, as well as to test the HAQ in another country.
Method Study 6.2
The goal of the second study was to examine the factor structure and internal consistency of the HAQ subscales in a different, US sample, and to assess its discriminant
validity by testing its (expected weak) association with self-esteem (RSE) and overall body image (MBSRQ). Furthermore, we wanted to assess the HAQ’s convergent
validity by testing its (expected moderate to strong) association with self-reported
height and the MBSRQ height item. For the MBSRQ, we expected SPH to have
a weak positive correlation with appearance evaluation, fitness evaluation, and
health evaluation, and a weak negative correlation with overweight preoccupation
(especially for women). We expected HI to have a weak negative correlation with
appearance evaluation, appearance orientation, and body areas satisfaction. Furthermore, we decided to change the pictures into silhouettes, so that participants
would focus only on the height, and would not be distracted by other attributes of
the stimuli (Figure 6.6).
Participants									
Participants were recruited via Amazon Mechanical Turk. Forty-two participants
were excluded from data analysis because they failed to complete all 30 items
of the HAQ (n = 15), entered unrealistic, extreme self-reports of height (under
164

Figure 6.6. Same-sex images in silhouette form ranging from short to tall used in
Studies 6.2 and 6.3 (created by Martin Tovée and Nancy Blaker).
140 cm or above 210 cm; n = 23), or only entered extreme scores on the HAQ
(n = 4). The remaining 612 participants (250 men) had a mean age of 36.63 years
(SD = 12.42, range 18-71). The mean self-reported height for men was 177.38 cm
(SD = 8.04 cm, range 154.9-200.7 cm), and for women 164.18 cm (SD = 6.81 cm,
range 144.8-188.0 cm). Most of the participants were from the US (97.7 %). The
majority of the participants was Caucasian (74.4%), Asian (8.3%), or African American (7.6%). About three-quarters of the participants (78.4%) had some form of
college-level education, ranging from some college to a Doctoral or Professional
degree, and 20.3% had a high-school or GED degree. Participants received a small
monetary reward.
Materials and procedure							
Participants could sign up for the study via Mechanical Turk. They were first presented with an informed consent form and after giving their consent, were taken
to the actual study. After completing some sociodemographic questions and
self-reported height, participants continued with the original 30 items of the
HAQ, the Rosenberg Self-Esteem scale (RSE; Rosenberg, 1979; α = .912; M = 28.95,
SD = 5.98 in the current study), and the Multidimensional Body-Self Relations
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Questionnaire (MBSRQ: Cash, 2000; Brown, Cash, & Mikulka, 1990; all in random
order). Procedures for the HAQ and RSE were the same as in Study 6.1, except
that the silhouette pictures were now used in the HAQ. Means and standard
deviations for the HAQ subscales are depicted in Table 6.2.			
MBSRQ. The Multidimensional Body-Self Relations Questionnaire (MBSRQ; α
= .941 in the current study) is a 69-item questionnaire for the self-reported assessment of body image. It consists of 10 subscales: appearance evaluation (α
= .903; M = 3.05, SD = .90 in the current study), appearance orientation (α =
.877; M = 3.27, SD = .68 in the current study), fitness evaluation (α = .757; M =
3.24, SD = .89 in the current study), fitness orientation (α = .904; M = 2.97, SD =
.77 in the current study), health evaluation (α = .762; M = 3.36, SD = .71 in the
current study), health orientation (α = .813; M = 3.28, SD = .70 in the current
study), illness orientation(α = .688; M = 3.23, SD = .69 in the current study), body
areas satisfaction(α = .882; M = 3.16, SD = .78 in the current study), overweight
preoccupation (α = .711; M = 2.73, SD = .88 in the current study), and self-classified weight (α = .913; M = 3.55, SD = .84 in the current study). All subscales
have been shown to possess acceptable internal consistency and stability, and its
validity has been shown in a number of studies. 				
Upon completion of the study, participants were debriefed, thanked and paid.
Results Study 6.2
EFA and CFA									
In order to test, adjust, and then confirm the 2-factor model obtained in Study
6.1, we randomly split our Study 6.2 dataset in half. Using the lavaan package for
R (Rosseel, 2012), we ran a default model (Model 1; Table 6.5), in which the factor loadings of the first indicators were fixed to 1, while the other factor loadings
were free (values estimated by the model). To check whether a 1-factor model
was not a better solution, we ran a default model (Model 2; Table 6.5), with all
items loading on one latent variable. In line with our theoretical perspective, the
1-factor model showed to be a worse fit than the default 2-factor model (Table
6.5), thus we rejected this possibility and proceeded with a 2-factor solution. Next,
we looked at the large (>10) modification indices and added covariance between
items when it was theoretically justified. For example, error covariance between
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items 18 (“Compared to your peers, what is your height? Very short – of average
height – very tall”) and 19 (“In your opinion, are you: very short – of average height
– very tall”) is to be expected in terms of both content and measurement method.
This led to the final model 3, which had an acceptable fit (Table 6.5). Finally, we
tested this final model with a confirmatory factor analysis on the second half of
our dataset, which comparatively had an even better fit (Model 4; Table 6.5).
Table 6.5
Model ﬁt indices factor analyses Study 6.2
Model

n

χ2

df

p

CFI

TLI

RMSEA

BIC

AIC

1 default

306

520.49

64

<.001

.816

.776

.153

13680.07

13579.53

2 unifactor

306

1419.66

65

<.001

.454

.345

.261

14573.51

14476.70

3 added covariance

306

157.37

56

<.001

.959

.943

.077

13362.74

13232.41

4 cfa dataset 2

306

119.69

56

<.001

.976

.967

.061

13406.54

13276.22

Invariance analysis								
To examine whether the model is valid across gender groups, we tested for multigroup invariance using the lavaan package for R (Rosseel, 2012). First, we fitted
the final CFA model for each group separately (models 1a and 1b; Table 6.6), which
showed that model fit was better for the female group compared to the male
group. Next, we ran a series of increasingly restricted models to test for invariance (see Beaujean, 2014). All model fit indices are depicted in Table 6.6. Model 2
tested for configural invariance (examining whether the factor model is the same
across groups, without equality constraints). This model fit the data well, regarding all
fit measures. Next, Model 3 tested for metric invariance, by adding equality constraints to examine whether factor loadings were the same across groups. Model
3 fit the data well, improving somewhat on Model 2. Model 4a tested for scalar invariance by adding constraints for all indicator variables’ intercepts across
groups. This model did not fit the data well, compared to Model 3. Univariate
Lagrange multiplier tests suggested that releasing the constraints for items HAQ1&2,
HAQ27&28, and HAQ8&9 would improve model fit. Next, we tested Model 4b
without these constraints, and this model fit was acceptable compared to Model
3 (CFI, TLI, RMSEA, and AIC slightly worse, and BIC slightly better). Next, Model 5a
tested for unique variance invariance across the groups, by adding constraints for
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all residual variances, except the three items for which we also released the intercepts. Compared to Model 4b, model fit worsened for Model 5a, and univariate Lagrange multiplier tests suggested that releasing the constraints for item HAQ24A25
would improve model fit. Indeed, Model 5b (without constraining item HAQ24A25),
had a comparatively better fit, with a similar TLI and RMSEA value as Model 4b, an
only slightly worse CFI and AIC, and a slightly better BIC. Model 6 tested whether the
factor variances were invariant across groups, and comparatively had a worse fit for
CFI, TLI, RMSEA, BIC, and AIC. Model 7 tested whether the factor covariances were
invariant across groups, and had a similar fit as Model 6, except for a slightly better
BIC. Lastly, Model 8 tested whether means were invariant across groups, and this
model had comparatively the worst fit, although overall still borderline acceptable.
Overall, the metric invariance model (Model 3) had the best fit, and model fit tended
to decrease with increasingly restrictive models. Figure 6.7 shows the final model.
Reliability									
Reliability was good for the subscale Self-perception of height (SPH): α=.894, and
acceptable to good for the subscale Height ideals (HI): α=.774.

Figure 6.7. Final model with factor loadings, N = 612
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293.32
305.68
403.43
339.67
380.64
364.04
394.34
396.60
464.50

612

612

612

612

612

612

612

612

612

2 Configural
Invariance
3 Metric
Invariance
4a Scalar
invariance
4b Scalar
invariance
5a Invariant
Unique Variance
5b Invariant
Unique Variance
6 Factor Variance
Inv.
7 Invariant Factor
Cov.
8 Equal Factor
Means
145

143

142

140

141

131

134

123

112

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001

56

247

1b Males
156.48

p
<.001

Table 6.6
Model fit indices invariance analyses Study 6.2
Model
N
χ2
df
1a Females
365
136.84
56

67.90

2.26

30.30

-16.60

40.97

-63.76

97.75

12.36

-

-

Δχ2
-

.963

.954
.948
.948
.934

.337
<.001
<.001
<.001
<.001
<.001
.133
<.001

11
11
-3
10
-1

2

1

2

.951

.957

.944

.962

.939

-

-

CFI
.975

p
-

Δdf
-

6
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-.014

0

-.006

.003

-.006

.013

-.018

-.001

-

-

ΔCFI
-

.929

.943

.943

.949

.945

.949

.935

.952

.948

.915

TLI
.965

-.014

0

-.006

.004

-.004

.014

-.017

.004

-

-

ΔTLI
-

.085

.076

.076

.072

.075

.072

.081

.070

.073

.085

RMSEA
.063

26736.71

26681.64

26685.80

26668.33

26678.51

26701.72

26746.22

26719.06

26777.28

10427.08

BIC
16133.52

26458.46

26394.55

26394.29

26367.99

26382.59

26361.63

26419.38

26343.63

26353.27

10304.25

AIC
15997.02

Height										
Self-reported height correlated significantly with both subscales. Correlation for
SPH with height was: r(610) = .675, p < .001, and correlation for HI with height
was: r(610) = .268, p < .001. Taller individuals scored higher on self-perception
of height, suggesting that they feel taller and in general have more positive experiences and feelings about their height. Taller individuals also scored higher
on height ideals, suggesting that they associated tallness with more positive
social outcomes, and had a taller height ideal than shorter individuals did.
We again checked for curvilinear effects of height on SPH for men and women
separately. The change in the hierarchical regression model was only robustly significant for men (women: Δ R2 = .009, p = .005, bootstrap p = .072; men: Δ R2 =
.039, p < .001, bootstrap p = .003; Table 6.7). Figure 6.8 shows that that for men,
height had a mostly positive linear relationship with SPH, however the somewhat
U-shaped relationship showed that, in contrast to Study 6.1, short men (< 170 cm)
and tall men (> 185 cm) had higher self-perceived height. Figure 6.9 shows that,
similar to Study 6.1, self-perceptions of height increase linearly with height for
women.
Table 6.7
Hierarchical regression of height on SPH Study 6.2
∆R2
Men
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.
Women
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.

170

B

SE B

ß

p

Bootstrap
p

Bootstrap 95%
CI

-106.27
.65

11.22
.06

.55

<.001
<.001

.001
.001

-133.05, -80.06
.50, .79

541.51
-6.70
.02

171.28
1.94
.01

-5.67
6.22

.002
.001
<.001

.011
.008
.003

109.61, 942.51
-10.74, -2.35
.01, .03

-230.84
1.43

10.53
.06

.76

<.001
<.001

.001
.001

-258.64, -206.09
1.27, 1.62

225.82
-4.10
.02

162.96
1.97
.01

-2.18
2.94

.167
.038
.005

.375
.173
.072

-301.38, 717.45
-10.41, 2.77
-.00, .04

.30

.04

.58

.01

Figure 6.8. Linear and curvilinear relationship between height and
SPH for men in Study 6.2
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Figure 6.9. Linear and curvilinear relationship between height and
SPH for women in Study 6.2
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We also checked for curvilinear effects of height on HI for men and women separately, however there was no indication for a curvilinear effect for either women
or men (in contrast to Study 6.1; Table 6.8). We conclude that for both men and
women, the linear model is the best fit. Figures 6.10 and 6.11 show that HI increases
with height for men and women.
RSE										
We expected to find a weak positive correlation between SPH and self-esteem.
However, in line with Study 6.1, there was no significant correlation between SPH
and self-esteem: r(607) = .045, p = .273. Similar results were obtained when analyzing correlations for each sex separately (men: r(243) = .065, p = .308; women:
r(362) = .033, p = .532). In contrast to Study 6.1, in Study 6.2 there was a weak
but significant negative correlation between self-esteem and HI: r(607) = -.155, p
< .001. Separate analyses for each sex revealed that this effect was due to female
participants: r(362) = -.227, p < .001, and that there was no significant effect for
male participants (although in the same direction): r(243) = -.062, p = .330.

Table 6.8
Hierarchical regression of height on HI Study 6.2
∆R2
Men
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.
Women
Step 1
Constant
Height
Step 2
Constant
Height
Height Sq.
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B

SE B

ß

p

Bootstrap p

Bootstrap 95%
CI

.08
-17.77
.24

9.44
.05

.27

.061
<.001

.084
.001

-37.46, 3.04
.12, .34

-.70
.04
.00

148.28
1.68
.01

.05
.22

.996
.979
.908

.999
.974
.915

-367.15, 12.31
-3.69, 4.66
.01, .01

-35.59
.33

9.10
.06

.30

<.001
<.001

.001
.001

-55.38, -18.07
.24, .44

-89.34
.98
-.00

142.27
1.72
.01

.89
-.59

.530
.569
.705

.545
.578
.718

-423.32, 21.15
-2.37, 4.42
-.01, .01

.00

.09

.00

Figure 6.10. Linear and curvilinear relationship between height and
HI for men in Study 6.2
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Figure 6.11. Linear and curvilinear relationship between height and
HI for women in Study 6.2

173

Females who associated tallness with more positive social outcomes, and had a
taller ideal height, reported lower levels of self-esteem. These results suggest that
the HAQ measures a different construct than self-esteem.
MBSRQ										
Our predictions were partly confirmed. As expected, SPH correlated significantly
positively with body areas satisfaction (BAS): r(605) = .109, p = .007. However, there
was no significant correlation with any of the other MBSRQ subscales: appearance
evaluation (AE): p = .187; fitness evaluation (FE): p = .442; health evaluation (HE): p
= .330; overweight preoccupation (OWP): p = .677. When splitting the correlations
for each sex, the correlation between BAS and SPH was no longer significant for
either men (r(243) = .092, p = .153) or women (r(363) = .083, p = .115). However, for men, there were significant negative correlations between SPH and Fitness
Orientation (FO): r(245) = -.186, p = .003 and Health Orientation: r(245) = -.174, p
= .006. For women, there was a significant positive correlation between SPH and
overweight preoccupation: r(363) = .106, p = .044. 				
In line with our expectations, HI correlated significantly negatively with appearance
evaluation (AE): r(610) = -.107, p = .008; and body areas satisfaction (BAS): r(605)
= -.147, p < .001; however not with appearance orientation (AO): r(610) = -.053, p
= .189. Furthermore, HI also correlated significantly negatively with health orientation (HO): r(610) = -.083, p = .041; and with illness orientation (IO): r(607) = -.098, p
= .015. When splitting the correlations for each sex, only BAS correlated significantly
with HI for men: r(243) = -.171, p = .007. For women, HI correlated significantly with
AE: r(363) = -.214, p < .001; FO: r(363) = -.106, p = .043; and BAS: r(363) = -.257, p <
.001; and significantly positively with Self-Classified Weight (SCW): r(360) = .194, p
< .001. Overall, the results from both SPH and HI suggest that the HAQ measures a
different construct than general body-image but do relate to aspects of body image.
Lastly, in line with our expectations, the height item of the MBSRQ (“Please indicate how dissatisfied or satisfied you are with your height”) correlated significantly
positively with SPH: r(605) = .362, p < .001, and significantly negatively with HI:
r(605) = -.108, p = .008. When splitting the correlations for each sex, similar results
were found for SPH for both men and women (men: r(243) = .424 p < .001; women:
r(360) = .349, p < .001). The correlation between HI and the MBSRQ height item,
however, seems to be driven by the female participants: r(360) = -.123, p = .020
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(however, the effect for male participants was in the same direction: r(243) = -.067,
p = .300). Participants who were more satisfied with their height, also perceived
themselves as taller, while participants who were less satisfied with their height,
associated tallness with more positive social outcomes and had a taller ideal height.
Summary of results Study 6.2
The final model showed a good fit in the CFA, and showed metric measurement
invariance for gender groups. The HAQ showed acceptable to good reliability,
and showed discriminant validity with self-esteem and general body image. Furthermore, the HAQ showed convergent validity with self-reported height and the
MBRSQ height item (for women). As expected, short individuals scored lower on
self-perceptions of height than taller individuals did. Results suggested that, in
contrast to Study 6.1, the relationship between SPH and height was - partly - curvilinear for men: short and tall individuals tended to score higher on self-perceived
height than would be predicted by a linear model. Furthermore, taller individuals
scored higher on HI than shorter individuals did. Contrary to Study 6.1, results did
not suggest a curvilinear effect for men on the relationship between HI and height.
Method Study 6.3
The goal of the last study was to examine the test-retest reliability of the HAQ
subscales in a Dutch sample.
Participants									
Participants were recruited through an online research participation system and
social media. Nineteen participants were excluded from data analysis because
they failed to complete all of the original 30 items of the HAQ. The remaining
135 participants in this study consisted of 44 first year Psychology students and
a convenience sample of 91 acquaintances of the students who conducted this
research. Unfortunately, only 88 participants completed the second part. Two
participants were removed from analyses because they did not complete all the
items of the HAQ. Of the remaining 86 participants, we were able to successfully
match the data of parts one and two of 79 participants (22 men), who had a
mean age of 22.48 years (SD = 6.03, range 18-57). The mean self-reported height
for men was 182.14 cm (SD = 8.83 cm, range 168-206 cm), and for women 169.63
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cm (SD = 6.37 cm, range 155-183 cm). Upon completing both parts of the study,
first year Psychology students received course credits, and the other participants
were entered in a raffle to win a gift card (value: €20). We ran all analyses reported
below on the 79 matched participants.
Materials and procedure							
Participants were given a link to the study website. Upon visiting the website, they
were first presented with an informed consent form and after giving their consent, were taken to the actual study. After completing some sociodemographic
questions and self-reported height, participants continued with the HAQ. In the
introductory text and the debriefing after completion of the first part of the study,
participants were reminded that they would have to take the test again before receiving their debriefing and reward. Two weeks after completion of the first part,
participants received an invitation through e-mail with a link to the second part of
the study. Upon completion of the second part (consisting solely of an informed
consent and the HAQ) participants were debriefed and thanked, and received their
course credits or were entered into the raffle. Means and standard deviations for
the subscales of both parts of the study are depicted in Table 6.2.
Results Study 6.3
Reliability									
Reliability was excellent for the subscale Self-perception of height (SPH): Part 1: α
= .904; Part 2: α = .914, and acceptable for the subscale Height ideals (HI): Part1: α
= .667; Part 2: α = .728.
Test-retest reliability							
The HI data showed no violation of normality, linearity or homoscedasticity.
For SPH, the Shapiro-Wilk test was significant in both studies. Histograms
and Q-Q plots showed that SPH was somewhat skewed to the left. As a robustness check, we applied a bootstrapping procedure (1,000 resamples,
95% CI Bias Corrected and Accelerated). 				
A Pearson product-moment correlation was run to determine the relationship between the individual scores on the three subscales in the first part and the second
part of the study. There was a significant very strong positive correlation between
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measures of SPH in the first and second part of the study: r(77) = .970, p < .001;
bootstrap 95% CI [.95, .98]. There was also a significant strong positive correlation
between measures of HI in the first and second part of the study: r(77) = .755, p
< .001; bootstrap 95% CI [.63, .85] (a correlation of .70 or higher is considered
strong; George & Mallery, 2003).
General discussion Chapter 6
The aim of the present study was to develop and validate a questionnaire that
could be used to measure individuals’ self-perceptions and social constructions
about body height. Across three studies with Dutch and US samples, the HAQ
shows acceptable to excellent reliability, and good test-retest reliability. Furthermore, the HAQ showed discriminant validity with self-esteem, social comparison,
and body image self-evaluation, and convergent validity with self-reported height
and height satisfaction.
To our knowledge, the HAQ is the first questionnaire developed to measure
self-perceived height with regards to not only shortness, but also tallness and
social expectations with regards to height. Evidence from both EFA and CFA support a two-factor structure of the HAQ (Self-Perceived Height and Height ideals).
The first factor, Self-Perceived Height (SPH), comprises of seven items that represent individuals’ own perspective with regards to their height. It assesses how individuals feel about their height, how they regard their height compared to the average
peer, and whether they worry about their height. Lower scores indicate self-perceived shortness and more negative feelings about their height, while higher
scores indicate the opposite. The second factor, Height ideals (HI), comprises of six
items that represent individuals’ positive expectations about personal and social
circumstances regarding same sex others’ height. It assesses the ideal height that
they would like to be, and the expectations they have of others’ view of their ideal
height, as well as expected positive individual and social outcomes of (ideal) height
(happiness, respect, and attractiveness). Lower scores indicate a shorter ideal
height, while higher scores indicate a taller ideal height. Both factors, however
especially HI, should be interpreted with respect to an individual’s own height
(e.g., a lower score on HI would be more positive for a short individual than for a
tall individual, as there is a better match between ideal and actual height). 		
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We expect that this questionnaire will be especially useful for examining height
and its relations to body image in men, and when used in combination with muscularity and leanness measures it should give a meaningful, and more complete
picture of the most important aspects of male body image (Ridgeway & Tylka,
2005). Furthermore, we expect the HAQ to be particularly applicable when measuring height-related behaviors, or attitudes in height-related circumstances
(when dealing with an obvious difference in height, for example). Again, we expect
that this will be especially useful when examining male participants, as research
has shown that body height is relevant for men more often, and more strongly,
than for women. Therefore, men may find themselves more often in a situation
where height is relevant, for example when dealing with social status in the workplace. Furthermore, we expect the HAQ to be useful for different age- and sociodemographic categories, as the items are clear and easy to answer, and especially
the same-sex silhouettes are very straightforward. The current samples all consisted
of adults, however the HAQ could also be a great addition for measuring
body-image in adolescents.		
						
In both Study 6.1 and Study 6.2, we found an overall positive linear relationship
between self-reported height and the HAQ subscales across sexes. We expected
that self-perceptions of height and height ideals might differ between sexes, and
especially for short men (compared to short women), as body height is more
important for men than it is for women. However, we found some mixed results
regarding short men and short women across the first two studies. The first study,
with a Dutch sample, showed that SPH had a linear relationship for both men and
women: self-perceptions of height increased with self-reported height. Both short
men and short women on average scored lower on SPH than tall men and tall
women did. The second study, with a US sample, showed the same pattern for
women. For men, however, there was also a partly curvilinear relationship, suggesting that short men and tall men on average scored higher on SPH compared to
average height men. This is in line with our expectations that short men overestimate their self-perceptions of height as a compensatory mechanism, while short
women do not overestimate, because body height is not as important to them.
Research has shown that individuals, and especially short men, tend to overestimate their own height (e.g., Bogaert & McCreary, 2011). Moreover, this overestimation of height could have a compensatory function (Cacioli & Mussap, 2014),
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which could explain the relatively high self-perceptions of height of short men.
Future research could look into the possibility of short men’s high self-perceptions
of height and/or tall ideal height leading to more overestimation of one’s own
height. An alternative explanation could be women’s tendency to report less satisfaction on their physical appearance and body shape in general (e.g., Chen et al.,
2006; Frederick et al., 2006; Yahia, El-ghazale, Achkar, & Rizk, 2011). This is also
reflected by a greater number of correlations between the HAQ subscales and the
MBSRQ in Study 6.2. However, as the relationship between SPH and height was
positively linear for women in both studies, this seems a less likely explanation. 		
We also found a difference in the relationship between HI and self-reported height
for men across the first two studies. Male height had a mostly positive linear
relationship with HI in both studies, however the U-shaped relationship in Study
6.1 (Dutch sample) suggested that short men and tall men had higher height
ideals, while there was no indication for a curvilinear relationship in Study 6.2 (US
sample). This could be due to the small male sample in our first study, however,
the bootstrapping procedure suggested a robust effect. Alternatively, there are
some underlying cultural differences between Study 6.1 and Study 6.2 which could
help account for the findings. Possibly, the Dutch, being the tallest people in the
world, have more pronounced height ideals than US men. This could be especially
salient for short Dutch men, as they are possibly confronted with their lack of
height more compared to the US men. More focus on cultural effects in general is
needed concerning the HAQ: our samples were all in Western populations, and
the large majority in all three samples was female. Research has shown that in
Asia, for example, short individuals, and especially short men, tend to worry about
their height more (Chen et al., 2006; Lee et al., 2008; Liu et al., 2014). It would be
interesting to compare samples from different cultures, to see whether differences
exist in height appraisals, for example as a function of height ranges.			
There are some other notable limitations to our study. Even though our tests of
validity had good outcomes, more research is needed to establish whether the
HAQ is a robust and reliable questionnaire. Our second study only demonstrated
weak measurement invariance for gender. While reliability and stability for SPH
was very strong, HI has shown to be somewhat less reliable and stable over time.
Further research examining the temporal stability of scores on the HAQ, preferably
with larger samples from different cultures, is required to be able to assess
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whether the HAQ is a truly stable measure across time and between cultures.
Lastly, we used self-reports of height in all three studies. Research has shown that
individuals tend to overestimate their own height, and that self-reports of height
are less valid than professional measurements (Bogaert & McCreary, 2011;
Spencer et al., 2002). Using professional height measurements in future studies
could give us more detailed information about height effects, and could also investigate possible associations between the HAQ and height overestimation.
In conclusion, we believe that the HAQ is a potentially useful contribution for the
body image measurement of height, in particular for men. Recently, research concerning the specific male body image concerns has been given more attention
(McCreary & Sasse, 2000; Sladek, Engeln, & Miller, 2014), and this study hopes to
contribute to the body of research by providing a more comprehensive measure of
body image concerning height. The questionnaire is a relatively quick and easy
measure to assess self-perceived height and height ideals in men and women, and
can be used by itself or in combination with other body-image measures. We hope
the HAQ will be a helpful measure for researchers interested in the psychological
effects of body height, and we encourage further investigations using the HAQ, for
example in examining its effects on culture and overestimation of height.
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Chapter 7
General discussion

182

The aim of this dissertation was to instigate research on a more integral examination
of the psychology of height. Five empirical chapters addressed four identified
gaps in the literature on the psychology of height: 1) Psychological height research
tends to focus on the benefits of tallness (height premium), while the (potential) liabilities and advantages of shortness are understudied; 2) Psychological
height research examining actual behavior is severely understudied; 3) Social
perception research on height and status tends to focus on dominance-based
status, while prestige-based status is understudied; and 4) There is no measure
for self-perception of height as a possible underlying mechanism for explaining
the relationship between height and behavior. Chapters two and three complement and extend social perception research regarding height, chapters four and
five are a modest start in a line of research examining height effects on actual
interpersonal behavior, and chapter six describes the development and validation
of a scale measuring individual differences in height appraisals. 			
This chapter provides an overview of the findings in this dissertation and discusses
the implications of the described research. Lastly, we will discuss limitations of the
current research and we will make some suggestions for future research on the
psychology of height.
Overview of the findings
Chapters 2 and 3 focused on the positive perceptual association between body
size and social status. Research suggests that individuals make use of a ‘bigger-is-better’ heuristic when perceiving other individuals (e.g., Hensley & Cooper,
1987; Young & French, 1996). In Chapter 2, we aimed to test the strength and
bi-directionality of this heuristic by examining whether ‘better’ (prestige) also
leads to appraisals as ‘bigger’ (taller and heavier; a “better is bigger bias”, or
“BBB”). We investigated social perception of football players, because football is a
sport in which performance and physical size tend to be uncorrelated (thus the
association is not useful). We examined real coalitional sports groups on a national(Dutch national team; Study 2.1) and team- (two Dutch premier league teams;
Study 2.2) level by having football fans estimate the players on multiple measurements of physical formidability. Next, we had participants estimate a fictional football player on multiple measurements of physical formidability, while manipulating
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the player’s performance (Study 2.3). The results of the first two studies suggested
that perceived prestige of the football players significantly positively predicted
both perceived height and perceived weight of the football players, and that this
association was stronger for individuals who were more invested in the team
(coalitional affiliation). Furthermore, the third study suggested that perceived
prestige has a causal effect on perceived height (not weight). These results indicate the existence of a BBB: the association between social status and body size is
so strong, that individuals even estimate ‘better’ performers as ‘bigger’ when this
is not necessarily useful. 							
This positive perceptual association between body size and social status has mostly
been based on asserting dominance (the ability to aggressively intimidate rivals
and subordinates), however recent research suggests that this association can also
be based on prestige (Lukaszewski et al., 2016): Formidable men can gain social
status because they are able to provide benefits for the group (Henrich & GilWhite, 2001). In Chapter 3, we aimed to replicate and extend earlier research on
height perceptions of political leaders. Studies by Higham and Carment (1992) and
Sorokowski (2010) suggested that supporters perceive their leaders as taller than
non-supporters do, and winners are perceived as taller after the elections, while
losers are perceived as shorter after the elections (winner/loser effects). We
examined whether in-group leaders’ formidability was overestimated more than
out-group leaders’ formidability, and whether this status-size association was
driven by prestige. Higham and Carment (1992) also reported a gender effect in
height estimates: men made larger estimations of height than women made.
Higham and Carment (1992) argued that this gender effect was due to individuals
using their own height as an anchor. However, this effect could also be due to men
simply being more sensitive to formidability cues. 					
We tested our predictions using an improved methodological approach by relying
on multiple measurements of physical formidability and a within-subject design
for testing winner/loser effects. Additionally, we tested for gender effects and
whether this was due to anchoring. We posted a two-part study on a well-visited
Dutch website, and asked participants to rate a randomly assigned Dutch politician
on physical formidability features before and after the elections. Results suggested
that estimated physical formidability of political leaders was affected by motivated
perception, as prestige was positively associated with estimated formidability, and
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in-group leaders were estimated more formidable than out-group leaders. However, earlier findings that men make larger estimations than women (because of
their own larger body size) were not supported. Although we did not replicate a
winner-effect (greater estimations of formidability after winning the elections), we
did find some evidence for a loser-effect (smaller estimations of formidability after
losing the elections). We conclude that distortions in judged formidability related
to social status seem to be the result of motivated social perception in order to
promote group functioning and leadership. 		
From examining social perception of height in Chapters 2 and 3, we continued with
examining the effects of height on actual behavior in men in Chapters 4 and 5.
Chapter 4 studied the effect of height cues on interpersonal behavior from an intra-sexual competition perspective, and Chapter 5 studied the effect of height
cues on interpersonal behavior from an inter-sexual competition perspective. In
Chapter 4, we used a quasi-experimental approach (randomly allocating men to
dyads) to examine actual behavioral effects of (relative) height in a competitive
context. We applied an evolutionary psychological perspective on the Napoleon
complex theory and we expected that, given the costs associated with direct physical aggression, relatively shorter males would be more likely to show indirect
aggression when competing over resources with taller males. We used economic
games to mimic real-life competitive interactions: a Dictator game, which gives
absolute power to one player; and an Ultimatum game, which gives relative power
to both players, as one player has the power to determine the allocation of resources, while the other player has the power to accept or reject this allocation. A
pilot study (4.1) showed that men, but not women, kept more resources when
they reported to often “feel small”. Further, when paired with a taller opponent,
short men keep more resources in a Dictator game but not in an Ultimatum game
(Study 4.2), nor in a task involving non-instrumental aggression (Study 4.3). Thus,
all three studies provided support in line with the Napoleon complex: short men
used different behavioral strategies than tall men did in order to acquire resources.
We concluded that in dyadic intra-sexual competitions, relatively shorter men
respond to physical cues that they are less competitive, and as a result, show more
behavioral flexibility to acquire resources.				
In Chapter 5, we aimed to examine actual competitive behavior between males
over a female by manipulating height of a male rival. Previous research has shown
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that men are more prone to risk-taking behavior when an attractive female is
present, suggesting that men use risk taking as a self-presentational strategy to
impress potential mates (e.g., Frankenhuis, Dotsch, Karremans, & Wigboldus,
2010; Ronay & Hippel, 2010). We hypothesized that when men compete over
women, not only the presence of an available female, but also the physical formidability of any male rivals affects their behavior. We used a Virtual Reality design
to manipulate the height of male competitors. Male participants were randomly
assigned to an interaction with either a short male rival (166 centimeters) or a tall
male rival (196 centimeters). Both participants and their virtual rivals had to cross
an unstable looking bridge over an abyss: the speed of their crossing was the dependent measure of risk taking. An attractive virtual female was always present,
viewing the participants’ behavior. We expected men in the tall rival condition to
take more risk than men in the short rival condition, as compensation for their
height disadvantage. Furthermore, we expected that single men would take more
risk than committed men would (Fessler, 2010). Our main hypothesis was not supported: risk taking behavior did not differ between the short rival and tall rival
conditions. Men in the tall rival condition did value a date with the woman more
than men in the short rival condition did, suggesting that rival height had a positive
effect on their perception of the outcome of the competition. Our second hypothesis was also not supported: we did not find any effects of relationship status on
behavior in the VR environment.				
From examining the effects of height on actual behavior in men in Chapters 4 and
5, we continued with creating a measure for the possible psychological mechanism behind the effect of height on behavior. The aim of Chapter 6 was to develop
and validate a scale for measuring self-perceptions and social constructions of
height. Previous research has shown that height is positively associated with higher
regards in social perceptions (e.g., Jackson & Ervin, 1992), as well as better outcomes in life (e.g., Deaton & Arora, 2009; Judge & Cable, 2004). These results tend
to be especially relevant for men (e.g., Blaker et al., 2013; Hamstra, 2014). Instead
of actual height, it seems that self-perceived (importance of) height is relevant for
psychosocial functioning (Booth, 1990; Hunt et al., 2000; Prieto & Robbins, 1975),
and satisfaction with one’s own (self-perceived) height is curvilinearly related to
actual height for both men and women (Stulp, Buunk, & Pollet, 2013). Height also
seems to be positively related to body image satisfaction, especially for (short)
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men (Bogaert & McCreary, 2011; Jacobi & Cash, 1994; Lee et al., 2008). We theorized that how someone feels about their own height, and how important they
think that height is in the social environment, is an important factor of how individuals will feel and behave in height-related social contexts (e.g., when dealing
with individuals who are explicitly taller than they are). Across three studies with
Dutch and US samples, we developed and validated the Height Appraisals Questionnaire (HAQ). The HAQ showed acceptable to excellent reliability, and good
test-retest reliability. Furthermore, the HAQ showed discriminant validity with
self-esteem, social comparison, and body image self-evaluation, and convergent
validity with self-reported height.
Theoretical contributions
The theoretical contributions of the five empirical chapters will be discussed using
each of the seven research questions formulated in the general introduction.
Is the positive association between height and prestige a strong and bidirectional
one?										
The first part of this dissertation regarded the perceptual association between social status and body size. Previous work on the perceptual association between
body size and social status has been conducted in domains where a bigger is better
heuristic is useful, as the association is grounded, at least partly, in reality (e.g.,
leadership, workplace success). Chapter 2 adds to this knowledge by demonstrating that the status-size association is so strong, that the heuristic is also used when
it is not useful (i.e., when status and size are not correlated), and that this bias
also works bidirectional, indicating that individuals perceive more skilled (prestigious) men to also be more physically formidable. 				
Chapters 2 and 3 replicated and extended earlier work on the association between
prestige and perceived physical formidability (Lukaszewski et al., 2016), suggesting
a positive effect of perceived prestige (measured through match performance in
high status football players and political skills in high status political leaders) on
formidability estimations. Both chapters provided robust evidence for estimated
performance being associated with (continuous) height and strength estimations,
suggesting that individuals have a motivated perception to see competent leaders
as more formidable.
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Are high-status in-group individuals perceived as taller than high-status outgroup individuals?								
Chapters 2 and 3 further added theoretical knowledge by demonstrating an
effect of coalitional affiliation on the perceptual association between body size
and social status. In Chapter 2, individuals who were more invested in the coalition
(they reported to be bigger fans of the team), made larger estimations of the football player’s formidability within that coalition. In Chapter 3, individuals who were
more invested in the coalition (by intending to vote on the leader’s political party)
made larger estimations of the political leader’s formidability (these effects were
fully or partially mediated by estimated political skills). These findings are in line
with earlier research showing that presidential candidates were estimated to be
taller by their supporters, as opposed to their opponents (Sorokowski, 2010). Our
results indicate that perceptual distortions of physical formidability are not just a
mere heuristic, but rather the result of a motivated social perception: the association between status and size was stronger when it was beneficial for the individual
or the group.
What is the effect of perceiver characteristics (gender, own height) on social perceptions of height?								
Chapters 2 and 3 also provided some clarification on whether men and women
make different estimations in perceived formidability, and whether this is due to
using one’s own height as an anchor. We expected men to make larger estimations
of physical formidability than women would (Higham & Carment, 1992). However,
if anything, results indicated the opposite effect. In Chapter 2, we did not find any
indications of participant gender effects on estimated height. In Chapter 3, participant gender only had a significant effect on height estimations via silhouettes, indicating that men typically made smaller estimations than women did. Regarding
estimations of weight and strength, Chapter 2 suggested a significant effect of participant gender on estimated weight in the first two studies, but no gender effects
in the third study: men estimated the players to be heavier than women did. This
could be due to men generally being heavier than women, and using their own
weight as an anchor, as Higham and Carment (1992) suggested. However, we did
not find any gender effects for height in Chapter 2, and the opposite effect for one
height measure in Chapter 3, while there was no significant effect of participant
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gender on any of the six other estimations of physical formidability in that chapter.
Moreover, the first two studies of Chapter 2 had a skewed gender distribution,
with mostly male participants, and a small sample size compared to Chapter 3.
Furthermore, in both Chapters 2 and 3 we found that participant height was
negatively associated with estimated continuous height via sliders, and did not
have a significant effect on the other height measurements. Overall, we can conclude that participant gender does not affect formidability estimations, and therefore also that one’s own taller height does not predict making taller estimations of
high status individuals (contradicting earlier work by Higham & Carment, 1992). As
both chapters did suggest some evidence for weight being used as an anchor, we
expect that this is due to another (non-physical formidability related) explanation,
and is not generalizable to physical formidability in general.
Are winners perceived as taller than losers are?					
In Chapters 2 and 3, we also attempted to replicate earlier research suggesting
winner and loser effects in estimated height of politicians (winners being estimated as taller compared to before the elections, and losers being estimated as
shorter compared to before the elections, Higham & Carment, 1992; Sorokowski,
2010). Both chapters did not provide any substantial evidence for a winner effect
(even though for Chapter 2, this could be due to low power). The within-subject
design used in Chapter 3 did suggest a loser effect for one politician. Diederik Samsom
was estimated as less formidable after losing the prime-ministership, compared to
before the elections.
How does height influence men’s behavior in a dyadic intrasexual competitive context?									
In Chapters 4 and 5, we focused on the association between height and actual male
behavior in a competitive context. Even though the necessity for research on behavior associated with height, especially for short men, has been remarked (Barker,
Wright, & Gonick, 1946; Prieto & Robbins, 1975), the field of psychology has currently
barely answered this call. To our knowledge, Chapters 4 and 5 are the first to examine the effect of height on behavior in a (quasi) experimental research paradigm.
In Chapter 4, we aimed to examine whether the popular idea of the Napoleon complex – the idea that short men compensate behaviorally in intra-sexual competi-
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tions with taller rivals – has a kernel of truth. Our results added to the general
knowledge of sexual selection theory, as they suggest that men use height cues to
infer what strategy would be most profitable to extract resources in intra-sexual
contests. Chapter 4 indicates that shorter men show behavioral flexibility by taking
more resources when there is no chance of (physical) retaliation, thus when the
costs of (indirect) aggression are low. These results are among the first to show
that height differences matter in intra-sexual competitions between men.
How does height influence men’s behavior in a dyadic intersexual competitive
context?									
In Chapter 5, we also aimed to examine height-related behavior in a competitive
context, only this time the focus was not on resources, but on mating opportunities. We hypothesized that men in competition with a tall rival (as opposed to a
short rival) would take more risk as part of a self-presentational strategy in order
to impress an attractive woman. However, our results suggested that height of
the rival did not have an effect on any of the behavioral measures. This could be
because a competitor’s height does not affect risk taking behavior in men, or it
could be due to our experimental set-up, as we failed to manipulate height in a
convincing way. The data did suggest that competing with a tall rival raises the
stakes: what you compete over, could be seen as more important, perhaps even
raising mating motivation. As of now, we cannot draw any conclusions from this
chapter yet, however it does encourage further research in this area.
How can we measure individual differences in self-perceptions and social constructions of height?									
Chapter 6 focused on developing and validating a measure for self-perception
of height, the Height Appraisals Questionnaire (HAQ). To our knowledge, the
HAQ is the first questionnaire developed to measure self-perceived height
with regards to not only shortness, but also tallness and social expectations with regards to height. Across three studies with Dutch and US samples, the HAQ showed acceptable to excellent reliability, and good test-retest reliability. Furthermore, the HAQ showed discriminant validity with
self-esteem, social comparison, and body image self-evaluation, and convergent validity with self-reported height.					
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Results suggested an overall positive linear relationship for self-perceptions of
height and height ideals with self-reported height for both men and women. The
HAQ adds to the existing body image literature by providing a meaningful, and
more complete picture of the most important aspects of male body image when
used in combination with muscularity and leanness measures (Ridgeway & Tylka,
2005). Furthermore, it provides a measure to examine possible psychological
mechanisms underlying height-related behavior.
Methodological contributions
In addition to adding theoretical knowledge by examining our research questions, we also aimed to answer these questions using new or improved research
methods. In Chapters 2 and 3, we used an improved methodological approach
by relying on multiple measurements of physical formidability: next to estimates
in centimeters and kilograms, we also used continuous slider measurements in
Chapter 2, and continuous slider measurements and silhouettes (for height and
strength) in Chapter 3. Interestingly, different types of measurement (for example
asking estimations of height in centimeters, sliders, and via silhouettes) sometimes led to different results. Overall, it seems like continuous measurements
in sliders give more ‘opportunity’ for perceptual distortions than more concrete
measurements like centimeters or kilograms do. Moreover, although the height
silhouettes seemed to be a representational stimulus, the strength silhouettes
were possibly not a good choice in the context of Chapter 3. For future research,
it should be noted that the stimulus used to measure formidability estimations could have an impact on the outcomes, as at least in one case we found
opposing effects depending on the choice of silhouette vs. slider measure.
Another methodological contribution was that we studied real coalitional groups:
fans of actual football teams on a national- and team level in Chapter 2, and voters
for actual political parties in Chapter 3. While this gives less opportunity for designing a ‘clean’ experiment, or manipulating conditions in order to test causality,
it does give the opportunity to use actual real-life coalitional affiliations, and to
take into account actual voting behavior. Furthermore, by using a within-subject
design in Chapter 3, we were able to examine changes in perceptual estimations
for individuals rather than groups. 						
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Lastly, we developed a new paradigm to manipulate height in a Virtual Reality environment. Unfortunately, this technique needs to be perfected, as our manipulation did not work (yet). However, we hope that other researchers will use our study
as a basis to continue developing more ecologically valid ways of manipulating
height in Virtual Reality, as this technique gives us the opportunity to manipulate
height while keeping all else equal, and still have high ecological validity.
Practical implications
What are the consequences of our findings for society as a whole, and how we
interact with each other in the workplace or other social settings? Even though
our research is largely fundamentally based, knowledge about the psychology
of height can also contribute to our experiences in daily life. A practical implication of our findings could be related to heightism, or prejudice against short
(and very tall) individuals. Chapters 2, 3, and 6 indicate that individuals associate height with positive social outcomes like happiness, attractiveness, and
prestige. While these perceptions can be beneficial for leadership or group
functioning, they can also have a downside. Short individuals, and especially short men, could be inaccurately perceived as less competent, even when
there is no evidence that size matters for performance, while tall men could
be undeservedly seen as more competent. Shortness could become a liability, as it is not associated with high status positions (Jackson & Ervin, 1992).
Even though research has shown no effects of shortness on self-esteem or other
psychosocial variables, short individuals could experience disadvantages in terms
of career advancement and finding a romantic partner. For example, the effects
of heightism have been clearly demonstrated in the workplace (e.g., Judge &
Cable, 2004). Cinnirella & Winter (2009) showed that height plays a role in career advancement (measured by income) only when individuals are dependent
of other individuals to further their careers: height only affected occupational
sorting in employed workers, and not in self-employed workers. Indeed, shorter
employed workers were systematically less likely to hold a high-skilled position
compared to taller employed workers, and this was independent of their education and cognitive abilities.							
Chapter 2 has indicated that the height-status association is a very strong, built-in
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bias, indicating that it will also be very difficult to ignore or circumvent on a conscious level. Even though there is a vast psychological literature on prejudice and
discrimination, the perfect intervention to reduce prejudice is still to be found
(Paluck & Green, 2009). One way to reduce heightism in applicant selection could
be to assess individuals in a more detailed manner: Research by Lindeman & Sundvik
(1994) has shown that tall women were regarded as better managers than short
women using global evaluations, but not in more detailed assessments of specific
managerial characteristics. Training HRM staff to look beyond their global first
impressions might help in overcoming height bias in work environments.
Limitations and suggestions for future research
In addition to the theoretical and methodological contributions discussed above,
this dissertation also has some limitations, which we hope will be addressed in
future research.
Samples									
Sample sizes. A limitation of our current work concerns our samples. It has proven
to be very difficult to motivate participants to participate in the second part
of a study in the longitudinal designs of studies 2.2, 3, and 6.3. Even though we
have tried different strategies for having participants complete the second parts
of the studies (i.e., email reminders, communicating beforehand that compensation would only be given after finishing both parts), dropout rates were high.
Moreover, it was difficult to match the data of the participants that did complete
both parts: we tried this by matching email addresses or by asking them to create
a unique code, however participants often did not complete these questions correctly, or did not enter the same address or code both times. This resulted in relatively large sample sizes for the first waves, but much smaller sample sizes for the
second waves.
Gender distribution. In relation to gender distribution, Chapter 2 had relatively
few women in its samples, while chapter 6 had relatively few men in its samples.
This makes it more difficult to examine gender effects. In addition, it has proven
extremely difficult to get male participants to the lab, especially with the restriction of Chapter 4, where two participants needed to be present at the same time,
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and were not allowed to know each other. This resulted in acceptable, but not
ideally large sample sizes for Chapters 4 and 5.
Cultural variation								
Even though the association between body height and social status has been
demonstrated on the basis of 160 studies from preindustrial and industrial societies
(Ellis, 1994a), the great majority of studies on the association between body height
in other aspects have been conducted in Western societies (Pawlowski, 2012).
Indeed, this dissertation also contributes to the vast literature of psychological
studies on WEIRD people: Western, Educated, Industrialized, Rich, and Democratic
(Henrich, Heine, & Norenzayan, 2010). Henrich et al. (2010) note that most psychological research is conducted with WEIRD samples, however this is not necessarily a representative population from which to generalize findings. Moreover,
as most of our samples are Dutch, who are incidentally also the tallest people in
the world, it is even more difficult to generalize these findings, as the Dutch might
even have abnormally high height standards compared to other cultures. Research
on height and behavior in different cultures is needed in order to examine whether
our findings are generalizable to human behavior in general.
Self-reported height								
Another limitation of our work is that we have only measured participant’s actual
height in chapters 4 and 5. In the other studies, we relied on self-reported height
(and weight) measurements. However, research has shown that individuals tend
to overestimate their own height, and that self-reports of height are less valid than
professional measurements (Bogaert & McCreary, 2011; Spencer et al., 2002). Of
course, professionally measuring participants’ height means that all participants
need to come to the lab, and that you need trained experimenter’s to conduct
these measurements. This requires additional resources, and will not be feasible
for all researchers. However, as using professional height measurements in future
studies could give us more detailed information about height effects, it does add
value to professionally measure height in at least a subset of studies.
Future research									
Considering the literature gap on height research concerning actual behavior,
most of our suggestions for future research deal with expanding this area of re-

194

search. One particularly interesting research theme would be real behavioral
leadership consequences of height. Given all the discussed research suggesting
an association of social status and leadership with height, it is remarkable that
an association between height and actual leadership behavior has not been
examined. An anthropological study by von Rueden, Gurven, Kaplan, & Stieglitz
(2014) suggests that groups with physically stronger men as leaders perform
better than groups with physically weaker leaders, and that these groups were
larger and more productive. However, similar studies regarding height have not yet
been conducted (to our knowledge). We have a number of potential designs for
studying leadership behavior regarding height in mind, for example a correlational
design measuring (self-reported) height and leadership style, or an experimental
design in which participants are given a leadership role within a certain group task,
and in which their leadership behavior will be observed. The Napoleon complex
psychology could provide a theoretical framework for formulating hypotheses:
while short men may extract resources using indirect aggression when recognizing that they are less competitive, this behavior might flip when short men find
themselves in a position of power. It would be interesting to examine whether
short men in positions of power use, for example, more authoritarian leadership
styles in order to compensate for their feelings of inferiority concerning height.
We confined our own behavioral studies to male-male dyadic behavior in a competitive context. A logical follow-up study would be to examine male competitive
behavior in a group situation, which provides different behavioral strategies for
both acquiring resources and risk taking, or some other way of impressing a
woman (e.g., recruiting allies, gossiping, or showing greater generosity or leadership). Given that the Napoleon complex theory is based on men, and most research
concerning height was only or more relevant for men, we restricted our hypotheses for Chapters 4 and 5 to male participants. However, studying height-related behavior in women would provide some interesting contributions to our theoretical
knowledge, and the HAQ results suggest that individual differences in using height
as a cue for self-perceptions are just as relevant for women as they are for men.
The development of the HAQ also gives opportunity for further research on height
and behavior, and how this might be moderated or mediated by individuals’
self-perceptions and social constructions of height. For example, as a follow-up on
the results of Chapters 4 and 5, more research is needed to examine whether height
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appraisals are an underlying psychological mechanism for competitive behavior.
Furthermore, how individuals score on the subscales of the HAQ, and especially the
subscale of self-perceived height, could influence their behaviour in interpersonal
height-related interactions. For example, the earlier suggested prediction that short
men might employ more authoritarian leadership styles could be moderated by
self-perception of height, as individuals who view their own height more negatively
might worry that they are not taken seriously (by other, taller, individuals), and thus
compensate by “laying down the law”. 						
Lastly, another possible underlying psychological mechanism for behavior related
to height, and especially shortness, might be an individual’s personal history (ontogeny). Shorter and taller individuals likely have different life experiences that
may influence their interpersonal behavior. Specifically, shortness could be associated with more negative experiences throughout life; for example feelings of powerlessness. Experiencing different levels of power or powerlessness throughout life
could lead to different behavioral strategies when competing over, or being in, a
position of power. Future research into the psychology of height, and especially
into the Napoleon complex, should take these possible mechanisms into account.
Concluding remarks
In conclusion: size matters, or rather: height matters. In this dissertation, we have
shown that height is an important factor in social perception, interpersonal behavior, and self-perception. We have identified and addressed gaps in the literature:
we paid attention to possible behavioral effects of shortness, as well as examining
effects of tallness, and we devoted two empirical chapters on the study of the
effects of height on actual behavior. Furthermore, we extended research on the
association between perceptions of height and prestige-based status. Lastly, we
developed a new scale as a measure for individual differences in height. However,
this dissertation is just a modest start for a more integral approach to height-related
behavior. We hope to inspire other researchers to give this subject some more
attention. Specifically, we aspire to initiate a line of research concerning actual
behavioral outcomes, for which the HAQ could be an interesting tool to examine
underlying psychological mechanisms of height related behavior.
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Summary
This dissertation aimed to further our knowledge about the psychology of
height, or how height may influence behavior. From an evolutionary social psychology perspective, we hypothesized that individuals pay attention to height
cues in social interactions. These height cues can be external, when perceiving
other individuals’ height, or internal, when perceiving one’s own height. Furthermore, these height cues may be used as input in psychological mechanisms
influencing behavior in different domains, for example when competing over
mates or resources, when forming and maintaining coalitions, or when allocating
social status. Thus, both internal and external height cues could influence perceptions of other individuals, (interpersonal) behavior, and self-perceptions.
Our goals were to instigate a more integral examination of the psychology of height
by (1) complementing and extending social perception research regarding height
and prestige; (2) developing a line of research on the effects of height on actual
behavior; and (3) constructing a measure for individual differences in self- and
social appraisals of height. Accordingly, the dissertation consists of three parts:
part one consists of chapters two and three, and deals with social perception of
height; part two consists of chapters four and five, and deals with the effects of
height on actual interpersonal behavior; and part three consists of chapter six,
which describes the development and validation of a scale measuring individual
differences in height appraisals.
Part I: Social perception of height – Social status				
Chapters 2 and 3 focused on the positive perceptual association between body size
and social status. Research suggests that individuals make use of a ‘bigger-is-better’
heuristic when perceiving other individuals (e.g., Hensley & Cooper, 1987; Young
& French, 1996). In Chapter 2, we aimed to test the strength and bi-directionality
of this heuristic by examining whether ‘better’ (prestige) also leads to appraisals
as ‘bigger’ (taller and heavier; a “better is bigger bias”, or “BBB”). We investigated
social perception of football players, because football is a sport in which performance and physical size tend to be uncorrelated (thus the association is not useful). We examined real coalitional sports groups on a national- and team level by
having football fans estimate the players on multiple measurements of physical
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formidability. Next, we had participants estimate a fictional football player on multiple measurements of physical formidability, while manipulating the player’s performance. Results of 3 studies indicate the existence of a BBB: the association between social status and body size is so strong, that individuals even estimate ‘better’
performers as ‘bigger’ when this is not necessarily useful, and this association is
stronger for individuals who are more invested in the team (coalitional affiliation).
In Chapter 3, we aimed to replicate and extend earlier research on height perceptions of political leaders. Studies by Higham and Carment (1992) and Sorokowski
(2010) suggested that supporters perceive their leaders as taller than non-supporters do, and winners are perceived as taller after the elections, while losers
are perceived as shorter after the elections (winner/loser effects). We examined
whether in-group leaders’ formidability was overestimated more than out-group
leaders’ formidability, and whether this status-size association was driven by prestige. Furthermore, we examined possible gender differences in making formadibility estimations. Participants were asked to rate a randomly assigned Dutch
politician on physical formidability features before and after the elections. Results
suggested that estimated physical formidability of political leaders was affected
by motivated perception, as prestige was positively associated with estimated formidability, and in-group leaders were estimated more formidable than out-group
leaders. However, earlier findings that men make larger estimations than women
(because of their own larger body size) were not supported. Although we did not
replicate a winner-effect (greater estimations of formidability after winning the
elections), we did find some evidence for a loser-effect (smaller estimations of
formidability after losing the elections).
Part II: Interpersonal behavior and height					
Chapters 4 and 5 focused on the effects of height on actual behavior in men.
Chapter 4 studied the effect of height cues on interpersonal behavior from
an intra-sexual competition perspective, and Chapter 5 studied the effect of
height cues on interpersonal behavior from an inter-sexual competition perspective. In Chapter 4, we used a quasi-experimental approach to examine
actual behavioral effects of (relative) height in a competitive context. We applied an evolutionary psychological perspective on the Napoleon complex
theory and we expected that, given the costs associated with direct physical
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aggression, relatively shorter males would be more likely to show indirect aggression when competing over resources with taller males. We used economic
games to mimic real-life competitive interactions. All three studies provided
support in line with the Napoleon complex: short men used different behavioral
strategies than tall men did in order to acquire resources.			
In Chapter 5, we aimed to examine actual competitive behavior between males
over a female by manipulating height of a male rival. Previous research has shown
that men are more prone to risk-taking behavior when an attractive female is present,
suggesting that men use risk taking as a self-presentational strategy to impress
potential mates (e.g., Frankenhuis, Dotsch, Karremans, & Wigboldus, 2010; Ronay
& Hippel, 2010). We hypothesized that when men compete over women, not only
the presence of an available female, but also the physical formidability of any male
rivals affects their behavior. We used a Virtual Reality design to manipulate the
height of male competitors, assigning male participants to either a short male rival
or a tall male rival. Both participants and their virtual rivals had to cross an unstable
looking bridge over an abyss (the speed of their crossing was the dependent measure of risk taking), while an attractive virtual female was viewing the participants’
behavior. Our main hypothesis was not supported: risk taking behavior did not
differ between the short rival and tall rival conditions, nor did we find any effects
of relationship status on behavior in the VR environment. Men in the tall rival condition did value a date with the woman more than men in the short rival condition
did, suggesting that rival height had a positive effect on their perception of the
outcome of the competition.
Part III: Individual differences in height appraisals
The aim of Chapter 6 was to develop and validate a scale for measuring self-perceptions and social constructions of height. We theorized that how someone feels
about their own height, and how important they think that height is in the social
environment, is an important factor of how individuals will feel and behave in
height-related social contexts. Across three studies with Dutch and US samples,
we developed and validated the Height Appraisals Questionnaire (HAQ). The HAQ
showed acceptable to excellent reliability, and good test-retest reliability. Furthermore, the HAQ showed discriminant validity with self-esteem, social comparison,
and body image self-evaluation, and convergent validity with self-reported height.
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Conclusion									
In this dissertation, we have shown that height is an important factor in social
perception, interpersonal behavior, and self-perception. Our results suggest that
the association between prestige and body size is strong and bi-directional, and
that this association is stronger for individuals who are more invested in the group
(when perceiving in-group individuals). Furthermore, we conclude that distortions
in judged formidability related to social status seem to be the result of motivated
social perception in order to promote group functioning and leadership. We also
found that in dyadic intra-sexual competitions, relatively shorter men respond to
physical cues that they are less competitive, and as a result, show more behavioral
flexibility to acquire resources. Lastly, we developed a scale for measuring self-perceptions and social constructions of height. The HAQ could be an interesting tool
to examine underlying psychological mechanisms of height related behavior. We
hope this dissertation will inspire other researchers to give more attention to an
integral approach to height-related behavior.
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Nederlandse samenvatting
Het doel van deze dissertatie was om onze kennis over de psychologie van
lichaamslengte, of hoe lichaamslengte ons gedrag kan beïnvloeden, te bevorderen.
Vanuit een evolutionair sociaalpsychologisch perspectief veronderstelden wij
dat individuen aandacht geven aan indicaties van lichaamslengte tijdens sociale
interacties. Deze indicaties van lichaamslengte kunnen extern zijn, wanneer
men andermans lichaamslengte waarneemt, of intern, wanneer men de eigen
lichaamslengte waarneemt. Vervolgens zouden deze indicaties van lichaamslengte
gebruikt kunnen worden als input voor psychologische mechanismen die menselijk
gedrag in verschillende domeinen beïnvloeden, bijvoorbeeld bij het strijden
om partners of middelen, bij het vormen en in stand houden van coalities,
of bij het toewijzen van sociale status. Op deze manier zouden zowel interne
als externe indicaties van lichaamslengte onze perceptie van andere individuen, ons (interpersoonlijk) gedrag en onze zelfperceptie kunnen beïnvloeden.
Ons streven was om een meer integraal onderzoek naar de psychologie van
lichaamslengte aan te sporen door (1) onderzoek naar sociale perceptie van
lichaamslengte en prestige aan te vullen en uit te breiden; (2) een onderzoekslijn naar de effecten van lichaamslengte op gedrag te ontwikkelen en
(3) een schaal te ontwikkelen om individuele verschillen in de evaluatie van
lichaamslengte van zelf en anderen te meten. Overeenkomstig met dit streven
bestaat dit proefschrift uit drie delen: deel 1 bestaat uit hoofdstukken 2 en 3 en
heeft als onderwerp sociale perceptie van lichaamslengte; deel twee bestaat
uit hoofdstukken 4 en 5 en heeft als onderwerp de effecten van lichaamslengte
op daadwerkelijk interpersoonlijk gedrag en deel drie bestaat uit hoofdstuk 6
en beschrijft de ontwikkeling en validatie van een schaal die individuele verschillen in de evaluatie van lichaamslengte meet.
Deel l: Sociale perceptie van lichaamslengte – Sociale status			
Hoofdstukken 2 en 3 richtten zich op de positieve perceptuele associatie tussen
lichaamsomvang en sociale status. Onderzoek suggereert dat individuen gebruik
maken van een ‘groter-is-beter’ heuristiek wanneer zij andere individuen waarnemen (bijv. Hensley & Cooper, 1987; Young & French, 1996). Het doel van hoofdstuk 2
was om de sterkte en bidirectionaliteit van deze heuristiek te testen door te onder-
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zoeken of ‘betere’ (prestige) ook leiden tot ‘grotere’ (langer en zwaarder) evaluaties
(een ‘beter is groter’ bias). We richtten ons op de sociale perceptie van voetballers,
omdat voetbal een sport is waarbij prestatie en lichaamsomvang niet gecorreleerd
zijn (de associatie tussen beiden is dus niet nuttig). We onderzochten echte sport
teams op nationaal en team niveau door voetbalfans de lichaamsomvang van bekende spelers uit de teams te laten inschatten. In een derde studie lieten we participanten de lichaamsomvang van een fictionele voetbalspeler inschatten, waarbij we
de prestaties van deze speler manipuleerden. De resultaten van de drie studies wezen
op het bestaan van een ‘beter is groter bias’: de associatie tussen sociale status en
lichaamsomvang is zo sterk, dat individuen ‘betere’ spelers als ‘groter’ inschatten,
zelfs wanneer dit niet per se nuttig is. Deze associatie bleek ook sterker te zijn voor
individuen die meer betrokken waren bij het team (sterkere affiliatie met de coalitie).
In hoofdstuk 3 wilden we eerder onderzoek naar de perceptie van lichaamslengte
van politieke leiders repliceren en uitbreiden. Onderzoek door Higham en Carment
(1992) en Sorokowski (2010) suggereert dat aanhangers hun politieke leiders langer
inschatten dan niet-aanhangers en dat winnaars na de verkiezingen langer worden
ingeschat, terwijl verliezers juist kleiner worden ingeschat (winnaar / verliezer
effecten). We onderzochten of de lichaamsomvang van leiders van de eigen groep
meer werd overschat dan de lichaamsomvang van leiders van een andere groep en
of prestige ten grondslag lag aan deze associatie tussen status en omvang. Verder
onderzochten we potentiele verschillen tussen mannen en vrouwen in het maken
van inschattingen van lichaamsomvang. Participanten werd een willekeurige politicus toegewezen waarvan ze gevraagd werd om voor en na de verkiezingen een
inschatting te maken van verschillende aspecten van lichaamsomvang. De resultaten wezen uit dat de inschattingen van lichaamsomvang van de politieke leiders
gedreven werden door gemotiveerde perceptie: Prestige was positief geassocieerd
met geschatte lichaamsomvang en leiders van de eigen groep werden groter ingeschat dan leiders van andere groepen. Eerdere bevindingen dat mannen grotere
inschattingen maken vanwege hun eigen grotere lichaamsomvang werden niet
gerepliceerd. Hoewel we geen winnaar-effect hebben gevonden, waren er wel aanwijzingen voor een verliezer-effect.
Deel ll: Interpersoonlijk gedrag en lichaamslengte				
Hoofdstukken 4 en 5 richtten zich op de effecten van lichaamslengte op het
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gedrag van mannen. Hoofdstuk 4 bestudeerde het effect van indicaties van lichaamslengte op interpersoonlijk gedrag vanuit een intraseksuele competitie
perspectief, terwijl hoofdstuk 5 het effect van indicaties van lichaamslengte op
interpersoonlijk gedrag vanuit een interseksuele competitie perspectief bestudeerde. In hoofdstuk 4 gebruikten we een quasi-experimentele aanpak om gedragseffecten van (relatieve) lichaamslengte in de context van een competitie
te onderzoeken. We pasten een evolutionair psychologisch perspectief op de
Napoleon complex theorie toe en we verwachtten dat, vanwege de kosten van
directe fysieke agressie, relatief kleine mannen eerder geneigd zouden zijn om
indirecte agressie te tonen wanneer zij streden over middelen met lange mannen. We maakten gebruik van economische spellen in het lab om realistische
competitieve interacties na te bootsen. Resultaten van alle drie de studies ondersteunden de theorie van het Napoleon complex: kleine mannen gebruikten
andere gedragsstrategieën dan lange mannen om de middelen te verkrijgen.
In hoofdstuk 5 poogden we om competitief gedrag tussen mannen over een vrouw
te onderzoeken door de lichaamslengte van een mannelijke rivaal te manipuleren.
Eerder onderzoek wees uit dat mannen de neiging hebben om meer risicovol
gedrag te vertonen wanneer er een aantrekkelijke vrouw aanwezig is (Frankenhuis,
Dotsch, Karremans, & Wigboldus, 2010; Ronay & Hippel, 2010). Dit suggereert dat
mannen het nemen van risico’s als strategie gebruiken om indruk te maken
op potentiele partners. We veronderstelden dat wanneer mannen strijden voor
een vrouw, niet alleen de aanwezigheid van de vrouw, maar ook de lichaamsomvang van een mannelijke rivaal invloed kan hebben op hun gedrag. Via een Virtual
Reality design manipuleerden we de lichaamslengte van een mannelijke rivaal.
Vervolgens wezen we mannelijke participanten toe aan een kleine rivaal of een
grote rivaal. Zowel de participanten als hun virtuele rivalen (avatars) moesten in
Virtual Reality een niet zo stevig uitziende brug boven een afgrond oversteken
terwijl een aantrekkelijke vrouwelijke avatar toekeek. De snelheid waarmee de
participant de brug overstak was de maat voor de hoeveelheid risico die hij nam. De
resultaten ondersteunden onze verwachtingen niet: de mate van risicovol gedrag
verschilde niet tussen de mannen die een kleine rivaal hadden en de mannen met
een lange rivaal. Het maakte ook niet uit of de participant wel of niet een relatie
had. Mannen met een lange rivaal hechtten wel meer waarde aan een virtuele
date met de vrouwelijke avatar dan mannen met een kleine rivaal, wat suggereert
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dat lichaamslengte van de rivaal een positief effect had op de perceptie van de
uitkomst van de competitie.
Deel lll: Individuele verschillen in evaluaties van lichaamslengte
Het doel van hoofdstuk 6 was om een schaal te ontwikkelen en valideren voor het
meten van zelfpercepties en sociale constructies van lichaamslengte. We veronderstelden dat hoe iemand zich voelt over de eigen lichaamslengte en hoe belangrijk iemand denkt dat lichaamslengte is voor de sociale omgeving, een belangrijke
factor is in hoe individuen zich zullen voelen en gedragen in een lichaamslengte-gerelateerde context. Middels drie studies met Nederlandse en Amerikaanse
participanten hebben we de Height Appraisals Questionnaire (HAQ) ontwikkeld en
gevalideerd. De HAQ toonde acceptabele tot excellente betrouwbaarheid en een
goede test-retest betrouwbaarheid. Voorts toonde de HAQ ook discriminante
validiteit met zelfvertrouwen, sociale vergelijking en zelfevaluatie van lichaamsbeeld en convergente validiteit met zelf gerapporteerde lichaamslengte.
Conclusie									
In dit proefschrift hebben we aangetoond dat lichaamslengte een belangrijke
factor is in sociale perceptie, interpersoonlijk gedrag en zelfperceptie. Onze resultaten suggereren dat de associatie tussen prestige en lichaamsomvang sterk en bidirectioneel is en dat deze associatie sterker is voor individuen die meer betrokken zijn
bij de eigen groep (bij het inschatten van individuen van de eigen groep t.o.v. een
andere groep). Voorts kunnen we concluderen dat vervormingen van ingeschatte
lichaamsomvang gerelateerd aan sociale status het resultaat lijken te zijn van
een gemotiveerde sociale perceptie met als doel het functioneren van de groep
en van leiderschap van de groep te bevorderen. Bovendien hebben we gevonden
dat in dyadische intraseksuele competities relatief kleine mannen reageren op
fysieke indicaties die aangeven dat ze minder competitief zijn en dat zij vervolgens
meer flexibiliteit in hun gedrag vertonen om middelen te verkrijgen (t.o.v. lange
mannen). Tot slot hebben we een schaal ontwikkeld om zelfpercepties en sociale
constructies van lichaamslengte te meten. De HAQ zou een interessant middel
kunnen zijn om onderliggende psychologische mechanismen van gedrag gerelateerd aan lichaamslengte te onderzoeken. We hopen dat dit proefschrift andere
wetenschappers zal inspireren om meer aandacht te wijden aan een integrale aanpak van onderzoek naar gedrag gerelateerd aan lichaamslengte.
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Appendix
Appendix 6.1
The original 30 items
1:

Have you ever felt (too) small? (1 never – 7 all the time)

2:

Have you ever felt (too) tall? (1 never – 7 all the time)

3:

Have you ever felt that your height was disadvantageous to you? (1 never –
7 all the time)

4:

Have you ever felt that your height was advantageous to you? (1 never – 7 		
all the time)

5:

How big an issue is height for you in daily life?

6:

Have you ever thought that you are too short? (1 never – 7 all the time)

7:

Have you ever thought that you are too tall? (1 never – 7 all the time)

8:

Has anyone in your family ever told you that you are small? (1 never – 7 all 		
the time)

9:

Has anyone in your family ever told you that you are tall? (1 never – 7 all 		
the time)

10: Have your friends ever told you that you are small? (1 never – 7 all the time)
11: Have your friends ever told you that you are tall? (1 never – 7 all the time)
12: How happy are you with your height?
13: Would you like to be shorter?
14: Would you like to be taller?
15: Do you worry about being (too) short? (1 never – 7 all the time)
16: Do you worry about being (too) tall? (1 never – 7 all the time)
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17: According to you, does the height of a person matter in how people perceive them?
18: Compared to your peers, what is your height? 1 very short – 4 of average 		
height – 7 very tall
19: In your opinion, are you: 1 very short – 4 of average height – 7 very tall
20: Choose the person that you think most resembles your height (Choose from
gender-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
21: Choose the person that you think is most attractive (Choose from gen-		
der-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
22: Choose the person that you think is the strongest (Choose from gen-		
der-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
23: Choose the person that you would most want to look like (Choose from gender-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
24: Choose the person that you think is most respected by others (Choose from
gender-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
25: Choose the person that you think is the least respected by others (Choose 		
from gender-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
26: Choose the person that you think is the weakest (Choose from gen-			
der-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
27: Choose the person that you think is the happiest (Choose from gen-			
der-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
28: Choose the person that you think is the least happy (Choose from gen-		
der-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
29: Choose the person that you think your family would most want you to look 		
like (Choose from gender-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
30: Choose the person that you think your friends would most want you to look
like (Choose from gender-matched silhouettes 1-7; Figure 6.1 and Figure 6.6)
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Appendix 6.2
Final factor structure of the HAQ
Factor 1: Self-perception of height (7-point Likert scales)
-

6&7: Have you ever thought that you are too short/tall? (HAQ1)

-

1&2: Have you ever felt (too) small/tall? (HAQ2)

-

19: In your opinion, are you: very short – of average height – very tall
(HAQ3)

-

10&11: Have your friends ever told you that you are small/tall? (HAQ4)

-

8&9: Has anyone in your family ever told you that you are small/tall?
(HAQ5)

-

18: Compared to your peers, what is your height? very short – average
height – very tall (HAQ6)

-

15&16: Do you worry about being (too) short/tall? (HAQ7)

Factor 2: Height ideals (Choose from gender-matched silhouettes 1-7; Figure 6.6)
-

23: Choose the person that you would most want to look like (HAQ8)

-

30: Choose the person that you think your friends would most want you
to look like (HAQ9)

-

29: Choose the person that you think your family would most want you
to look like (HAQ10)

-

21: Choose the person that you think is most attractive. (HAQ11)

-

24&25: Choose the person that you think is most respected by others
(HAQ12)

-

27&28: Choose the person that you think is the happiest (HAQ13)
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En dan denk je dat je klaar bent, maar dan moet er nog een dankwoord worden
geschreven… Sommige dingen zijn moeilijk in woorden uit te drukken, maar ik zal
hier een poging wagen.
Allereerst wil ik mijn promotor en copromotor bedanken dat ze mij de afgelopen
jaren de kans en begeleiding hebben gegeven om mijzelf (wetenschappelijk) te
ontwikkelen. Thomas, zonder jouw originele inzichten betreffende het Napoleon
complex was dit proefschrift er nooit geweest. Je enthousiasme en kennis over de
wetenschap in het algemeen en evolutionaire psychologie in het bijzonder is indrukwekkend. Met jou samenwerken betekent dat er nooit een tekort aan plannen voor
nieuwe studies is, maar gelukkig kreeg ik ook alle ruimte voor mijn eigen ideeën.
Mark, waar Thomas scherp was op de (statistische en methodologische) details,
wist jij altijd de grote lijnen te bewaken. Jouw inzicht heeft mij geholpen om te blijven
nadenken over de theoretische verantwoording van ons onderzoek en overzicht
over het hele project te houden. Graag wil ik ook iedereen uit de lees- en/of promotiecommissie bedanken voor de tijd en moeite die ze genomen hebben om
mijn proefschrift te lezen en me aan de tand te voelen hierover tijdens de
verdediging. Marise Born, Gerda van Dijk, Astrid Homan, Johan Karremans, Dimitri
van der Linden, Niels van Quaquebeke en Richard Ronay, hartelijk dank!
Gedurende dit project heb ik met veel collega-wetenschappers mogen samenwerken, filosoferen, borrelen, kletsen en squashen. Dank aan alle collega’s en
mede-phd’s, in het bijzonder Marco, Katherina, Niels, Allen, Djurre, TingTing,
Nils, Janke, Junhui en Zoi. Ron, bedankt voor al je inzet en enthousiasme bij onze
VR projecten. Anna, Stefan, Susan en Barbara van het secretariaat, jullie hulp en
ondersteuning was onmisbaar. Peter, dank voor alle statistische tips en oplossingen.
Ik heb het geluk gehad om tijdens mijn tijd op de VU mijn kantoor met maar liefst
vier leuke dames te mogen delen. De eerste jaren met Linda en Nancy, we hadden
een super balans tussen doorwerken en kletsen, heel fijn! Hester, ik heb genoten
van al je verhalen over een ‘single girl in Amsterdam’. Xiaoyue, thank you for introducing the Chinese kitchen to me, and for making sure that we had enough fruit
and vegetables in our office!
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Inmiddels heb ik mijn plek gevonden ‘bij de buren’ op de UvA tussen nieuwe (en
een paar niet zo nieuwe) collega’s. Een open en inspirerende afdeling waar ik me
al heel snel thuis voelde. Bedankt voor de warme ontvangst allemaal, en in het
bijzonder mijn roomies Hillie en Roy.
Tijd doorbrengen met familie en vrienden maakt het leven gezelliger en mooier.
Hoewel ik de afgelopen jaren mezelf regelmatig heb moeten opsluiten om aan dit
proefschrift te werken, was er gelukkig ook altijd genoeg afleiding te vinden. Christel,
Hannah, Iris, Michelle: met zijn vijven vol enthousiasme aan de Research Master
begonnen, vier van ons een jaar lang een stagekamer gedeeld. Allemaal hardwerkend en met hoge verwachtingen, en wat mooi om te zien dat we inmiddels
ook allemaal ons plekje gevonden hebben! Reni: zelf niet in de wetenschap, maar
wel altijd geïnteresseerd en enthousiast. Zo leuk dat we tegenwoordig samen met
onze meiden een uitje kunnen plannen. Professor Stijn, bedankt voor alle tips.
Iedere ontwikkelingspsycholoog kan je waarschijnlijk vertellen dat (schoon)familie
belangrijker wordt na de geboorte van je eerste kind, maar pas als het zover is
realiseer je je hoe fijn het is om een vangnet van lieve mensen te hebben die niet
alleen het beste voor hebben met jou, maar ook dol zijn op je kindje. Tristan, Anka,
Alois, Frankie, Miel en Ella bedankt voor alle gezelligheid, interesse en goede zorgen
voor Elisa. Marlies en Olaf, bedankt voor het uitlenen van jullie huis voor een heerlijke schrijfweek in het zuiden des lands.
Mijn lieve paranimfen. Katrin, helaas niet meer bij elkaar om de hoek zoals in Lemiers
en Nijmegen, maar wel altijd klaarstaan voor de ander op momenten dat het telt.
Ik ben heel blij dat je op dit belangrijke moment ook weer aan mijn zijde staat.
Heeft die dronken gast in d’r Koffereck toch nog gelijk gekregen: wie had toen
gedacht dat jij juf (inmiddels coördinator) zou worden en ik (assistant ;)) professor… Mariko, wij hebben een soortgelijke weg afgelegd van Nijmegen naar de VU.
Je bent een ontzettend fijne collega die altijd interesse toont en voor iedereen
klaarstaat. Ik geloof niet dat ik ooit zo’n intrinsiek aardig en lief persoon ontmoet
heb. Binnenkort begint ook voor jou een nieuwe uitdaging, helemaal in Canada,
ik ben super trots op je! (maar vind het wel een beetje jammer dat je dan zo ver
weg bent).
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Mam en pap, zonder jullie had ik dit niet kunnen bereiken. Bedankt dat jullie me
de ruimte hebben gegeven om uit te zoeken waar ik hoorde te zijn. Jullie vertrouwen
in mij en jullie emotionele, praktische en financiële (daar is ie pap!) steun zijn het
fundament van dit proefschrift.
Op het einde van mijn dankwoord ben ik aanbeland bij de twee belangrijkste personen. Liefste Ties. Alle ‘projecten’ die wij samen bedenken blijken geweldig goed
uit te pakken. Zo vanzelfsprekend als het was dat jij mijn proefschrift zou ontwerpen,
zo vanzelfsprekend was het ook voor jou dat ik dit succesvol zou afronden. Jij was
mijn vertrouwde constante factor door alle hoogte- en dieptepunten heen (en die
waren er!). Diep geliefd worden door iemand geeft je kracht, terwijl diep van
iemand houden je moed geeft (die heb ik geleend van Lao Tzu). Door jou had ik de
kracht en moed om dit af te ronden. Dank je voor ALLES.
En natuurlijk kan ik ons favoriete kleine mensje niet vergeten. Liesje, ik hoop dat
dit boekje jou later zal inspireren om je eigen dromen na te jagen. Vanaf de eerste
dag van je bestaan ben je het stralende middelpunt van mijn leven en vul je mijn
wereld met liefde en vrolijkheid. Jij en papa maken iedere dag bijzonder.
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