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Abstract 

In previous research, voice, SHR, height, and handgrip strength have all been linked to 

testosterone and dominance (Dabbs & Mallinger, 1999; Gallup, White, & Gallup Jr., 2007; 

Kasperk et. al, 1996; Marsh, Yu, Schechter, & Blair, 2009). The aim of this study was to 

examine whether there is a relationship between different physical, personality trait, and vocal 

markers of dominance. Participants were measured for several traits related to dominance that 

included handgrip strength, height, shoulder-to-hip ratio, waist-to-hip ratio, and participants 

completed personality inventories measuring dominance. Participants also provided voice 

samples that independent raters evaluated for vocal dominance and used to estimate speakers’ 

height. Results showed that the taller a man was perceived to be, the more dominant other males 

rated his voice as sounding. Perceived vocal dominance was positively correlated to a female 

speaker’s perceived height, but not their actual height. There were also several acoustic measures 

of the voices that related to markers of dominance for women. Further, social dominance 

orientation (SDO) positively correlated with women’s’ personality dominance score. These 

findings demonstrate that some, but not all features that signal dominance are related to one 

another.  
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  The Relationship between Vocal, Trait, and Physical Markers of Dominance 

Dominance can be defined as the potential to successfully acquire resources through 

force (physical or otherwise), threat of force, or through the perceived benefits of associating 

with prestigious (i.e. high-ranking) social partners (Watkins & Pisanski, 2016). Dominance may 

influence important social outcomes such as choice of leaders (Blaker et al., 2013). There tends 

to be a relationship between testosterone and dominance, which can be impactful in the context 

of competition, especially male-male competition (Swaddle & Reierson, 2002; Kasperk et. al, 

1996; Dabbs & Mallinger, 1999; Evans, Neave, Wakelin, & Hamilton, 2008; Hodges-Simeon, 

Gaulin, & Puts, 2010). Even highly dominant women who were given testosterone had a desire 

to continue competing after winning a competitive task (Mehta et al., 2015). The trait of 

dominance also seems to play a role in mate selection. Women prefer dominant men, specifically 

for long-term dating, and women’s preference for dominant men is greater when they are the 

most fertile during their menstrual cycle (Lukaszewski & Roney, 2008). Dominance msy be a 

beneficial trait for people to have.  

Perceived Dominance  

There are many features that contribute to our perception of dominance in others. For 

instance, men’s faces that display the effects of high levels of testosterone (i.e., lower jaws, 

sharper brow ridges, and longer faces) were perceived as being more dominant, but they were 

not necessarily perceived as the most attractive (Swaddle & Reierson, 2002). Dominant faces 

may not always be perceived as being attractive. Kleisner, Kočnar, Rubešová, and Flegr (2010) 

found that men with brown eyes were perceived as more dominant than men with blue eyes 

presumably because brown eyes correlated with other features (e.g., larger chins, broader 

mouths, thicker eyebrows, and larger noses) that are associated with genes that code for the 
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production of testosterone (Kleisner, Kočnar, Rubešová, & Flegr, 2010). There are also age 

differences in the correlates of perceived dominance; younger children consider aggressive 

actions, like bullying, to signal dominance while older children consider socioeconomic status as 

a sign of dominance (Wright, Zakriski, & Fisher, 1996). Facial characteristics, like eye color, 

nose size, and brow ridges, can influence perceived dominance.  

Self-perception of their own level of dominance also seems to influence perception of 

others’ dominance.  For example, men who perceive themselves as dominant prefer to hear jokes 

told by men with dominant-sounding, lower-pitched voices, and also tend to be friends with men 

who have dominant, lower-pitched voices (Cowan, Watkins, Fraccaro, Feinberg, & Little, 2016). 

Additionally, men with higher scores on a dominance questionnaire were less likely to attribute 

dominance to other men, and were less sensitive to facial cues of male dominance than were less 

dominant men (Watkins, Jones, & DeBruine, 2010). Similarly, taller men were less likely to 

attribute dominance to men with deeper voices and masculine facial features when compared to 

shorter men (Watkins et al., 2010). Similar to men, tall women with higher scores on a 

dominance scale do not judge other women with masculine faces to be dominant (Watkins, 

Quist, Smith, DeBruine, & Jones, 2012). Collectively, these studies demonstrate that an 

individuals’ own dominance level can influence their perception of others’ dominance. 

Individuals used their perception of their own dominance to assess how dominant another 

individual is. 

Dominant Personality Traits 

There are many positive traits that are associated with the personality trait of dominance. 

For instance, those who have very dominant personalities were also perceived as being 

competent individuals in a group setting (Anderson & Kiduff, 2009). Lord, De Vader, and 
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Alliger (1986) conducted a meta-analysis and found that the trait of dominance also influences 

perceptions of leadership capabilities and highly dominant individuals are seen as leaders. 

Kalma, Visser, and Peeters (1993) identified two types of dominance, sociable and aggressive 

dominance, as they relate to differences in leadership style. Kalma et al (1993) found that 

socially-dominant individuals use direct strategies, such as explicitly saying what they want, 

when trying to communicate their intentions while aggressively dominant individuals use 

indirect strategies, such as hinting, flattery, and deceit. The type of dominance that an individual 

has may contribute to perceptions of leadership and competence.  

In addition to the positive qualities associated with the trait of dominance, there are 

several negative attributes that are associated with the trait. For instance, individuals who are 

socially dominant also tend to have cold, vindictive, and aggressive personality traits (Lippa & 

Arad, 1999). Zhang and Reid (2017) found that men with high trait dominance think about more 

aggressive words after listening to a low-pitched male voice who they perceived was a threat. 

Individuals with high trait dominance also make more risky decisions when dealing with money 

(Demaree, DeDonno, Burns, Feldman, & Everhart, 2009). Highly dominant individuals are 

perceived to be competent leaders, but they also have aggressive personality traits.  

It may be the case that those who have personality traits related to dominance also have 

physical features that signal social dominance. For instance, men who considered themselves to 

be dominant and were perceived as dominant by other individuals have larger facial width-to-

height ratios (fWHRs; Mileva, Cowan, Cobey, Knowles, & Little, 2014), which could be a result 

of higher testosterone levels (Lefevre, Lewis, Perrett, & Penke, 2013).  Men with low second to 

fourth digit (2D:4D) ratios, which has been shown to indicate greater prenatal testosterone 

exposure, were perceived as dominant and masculine by women (Neave, Laing, Fink, & 
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Manning, 2003). Coy, Green, and Price (2014) presented women with avatars of men that 

showed their body measurements and found that men with lower waist-to-chest ratios (WCRs) 

were seen as physically dominant and fit and were perceived as being more capable of providing 

protection. The seminal work conducted by Seltzer (1946) showed that those who had certain 

body proportions (e.g., tall stature for body weight, broad shoulders relative to the circumference 

of the chest, heads large for size of chest, faces broad for width of chest, hands large for body 

weight, hips broad for width of chest, etc.) had a greater frequency of possessing dominant 

personality traits. Testosterone may be the link between each of these traits that signal 

dominance.  

Height and Dominance 

 Height, in particular, is a prominent physical feature that has been linked to dominance. 

When individuals’ heights were manipulated experimentally, people who appeared taller were 

perceived as more socially dominant (Marsh, Yu, Schechter, & Blair, 2009). Perhaps height and 

body mass appear to signal dominance because it can give the appearance of being formidable. 

Indeed, when walking down a narrow street, shorter individuals tended to move out of the way 

for taller individuals who were passing (Stulp, Buunk, Verhulst, & Pollet, 2015). Shorter men are 

more aware of dominance cues in other men when observing men’s faces and listening to their 

voices (Watkins et al., 2010). Melamed (1992) measured participants’ heights and assessed their 

personality through a personality inventory and found that taller individuals tended to have more 

dominant and assertive personality traits. Height may signal dominance cues in men and may 

affect perceptions of dominance.  

Being taller and therefore seemingly more dominant can afford a person many benefits. 

Judge and Cable (2004) examined the relationship between height and career success and found 
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that taller individuals typically earn more money. They also found that the average CEO’s of 

Fortune 500 companies are approximately 3 inches taller than the average American man who 

stands at 5-foot-9, and 30% of the CEO’s are over 6-foot-2 as opposed to only 3.9% of the adult 

men in the US population who are that height (Gladwell, 2005). Persico, Postlewaite, and 

Silverman (2004) found that after controlling for a number of family characteristics that are 

generally correlated with both height and wages (e.g., parents' education, parents' occupation and 

number of siblings), white men in the United States earned a 1.8-percent increase in wages with 

every additional inch of height. Professional football referees tend to be taller than assistant 

referees yet are less experienced than their assistants, suggesting that height may play more of a 

role than experience in order to be promoted (Stulp, Buunk, Verhulst, & Pollet, 2010). 

Additionally, taller individuals are more likely to be perceived as being leaders than are shorter 

individuals (Blaker et al., 2013). Being taller may be linked to more success and earning ore 

money.  

 Height can also influence facial perceptions of dominance. Re, DeBruine, Jones and 

Perret (2013) used a computer graphic software program to combine participants’ faces for each 

sex and transformed the averaged faces to appear taller, shorter, more masculine, or less 

masculine. They found that male and female faces that were manipulated to look taller and more 

masculine were perceived as being dominant. Another study by Re et al. (2012) presented their 

participants with 3-D faces of men and women and asked them to indicate the person’s height 

and their leadership ability. Their findings revealed that the faces that were perceived to belong 

to taller and healthier individuals by participants were also perceived as faces belonging to 

competent leaders. Height may be linked to facial perceptions of dominance. 

Shoulder-to-hip Ratio (SHR) and Dominance 
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Shoulder-to-hip ratio (SHR) is another physical feature that has been linked to 

dominance. Men perceive other men with high SHR as more dominant and men tend to pay more 

attention to the shoulders of potential rivals (Buunk & Dijkstra, 2005). Men are also more 

jealous of other men with high SHR and are more likely to view them as potential rivals 

(Dijkstra & Buunk, 2001). Likewise, Dijkstra and Buunk (2001) found that women with high 

SHR evoked more jealousy and were perceived as physically and socially dominant.   

SHR is an important factor in men’s attractiveness. Dixon, Halliwell, East, Wignarajah, 

and Mathew (2003) conducted a study where participants were presented with figures of men’s 

backs and found that women were more attracted to the figure with a more muscular, 

mesomorphic physique. Individuals with mesomorphic somatotypes have large bones, broad 

shoulders, and broad hips (Sills, 1950). Likewise, when observing line drawings of men’s 

physiques, both men and women thought men with broader shoulders and more muscular chests 

were more attractive (Horvath, 1981). Shoup and Gallup (2008) took pictures of their male 

participants’ faces, measured their SHR, and presented their photos to female participants to rate 

for attractiveness. They found that women rated the faces of men with high SHRs as attractive, 

despite the fact that they only viewed the men from the neck up. Men with high SHRs also seem 

to have to have more sexual opportunity; high SHR men tend to engage in sexual intercourse at 

an early age, have more sexual partners in their lifetime, and have more affair partners (Hughes 

& Gallup, Jr., 2003; Gallup, White, & Gallup, Jr. 2007). 

Handgrip Strength and Dominance 

Handgrip strength (HGS) can be revealing of one’s level of dominance. Men with high 

HGS values tend to have broader shoulders and are more aggressive than men with low HGS 

values (Gallup, White, & Gallup Jr. 2007). Gallup, O’Brien, and Wilson (2010) found that male 
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high school seniors with high HGS were perceived as more aggressive, dominant, and healthy 

than men with low HGS. Men with high HGS values were also more inclined to participate in 

aggressive activities after listening to a male with a lower-pitched voice perceived to be a 

potential threat (Zhang & Reid, 2017).  High HGS may be associated with aggressive personality 

trait and behaviors.  

 Men typically tend to have higher HGS values than women and HGS values are higher 

for the dominant hand (Kamural, Ahmad, & Loh, 2006). Kamarul et al. (2006) also demonstrated 

that HGS values, in both the left and right hands, are greater for taller and heavier people. 

Likewise, Chandrasekaran, Ghosh, Prasad, Krishnan, and Chandrasharma, (2010) also showed 

that older, taller, and heavier individuals have greater HGS. Among Caucasian adults, HGS 

increases until 35 years old, then the values begin to decrease with age (Günther, Bürger, 

Rickert, Crispin, Schulz, 2008). HGS values may be linked to age, gender, height, and body mass 

index. 

HGS correlates to the perception of one’s facial dominance. Winghager, Schaefer, and 

Fink (2011) found that men who had greater HGS also had faces that were perceived by women 

as being more dominant and masculine. These men had facial features of heavier individuals 

such as a round face, curved jaw line, and wide eyebrows. Fink, Neave, and Seydel (2007) also 

found that women perceived the faces of men with high HGS as being masculine, attractive, and 

dominant. Greater HGS values may be linked to facial perceptions of dominance.  

Weak HGS can indicate the presence of diseases, thus signaling signs of weakness and 

lower dominance. Matos, Tavares, and Amaral, (2007) showed that HGS can be used as a 

predictor of illness and nutritional deficits in hospitalized patients. Those with type 2 diabetes 

mellitus have weaker HGS than healthy individuals (Cetinus, Buvukhese, Uzel, Ekerbicer, & 
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Karaoguz, 2005), as do individuals with rheumatoid arthritis (Fraser, Vallow, Preston, & Cooper, 

1999). Additionally, HGS can predict mortality rates (Rantanen et al., 2003). Snih, Markides, 

Ray, Ostir, and Goodwin (2002) showed that the mortality rate was higher in older Mexican 

Americans with weaker HGS. Weaker HGS may be linked to illnesses and mortality. 

Voice and Dominance 

 Voice can also signal dominance. Low voice pitch is related to high levels of testosterone 

in men (Dabbs & Mallinger, 1999). A lower pitch (low fundamental frequency, F0) is not only 

associated with higher testosterone levels, but also physical dominance in men (Evans, Neave, 

Wakelin, & Hamilton, 2008). Hughes, Harrison, and Gallup (2009) found that people are capable 

of accurately estimating men’s SHRs simply from listening to their voices. This finding suggests 

that individuals may be able to assess physical features of dominance by hearing one’s voice 

alone.  

Men with masculine, low-pitched voices are seen as dominant and attractive by both men 

and women (Puts, Gaulin, & Verdolini, 2006; Collins, 2000). Men with voices that are perceived 

as threatening by other men are considered to also have threatening faces (Han et al., 2017). 

Hodges-Simeon, Gaulin, and Puts (2010) also assessed whether voice pitch influences 

perceptions of attractiveness and dominance and found that men associated a low male pitch to 

physical dominance. Indeed, Pisanski et al. (2014) showed that men and women with low F0 

were taller and heavier. When listening to male voice recording that were manipulated to sound 

higher or lower, individuals thought that voice recordings with low formant dispersion (Df) 

belonged to physically dominant men (Puts, Hodges, Cárdenas, & Gaulin, 2007). Df is associated 

with longer vocal tracts in men, which results from higher levels of testosterone during puberty 

(Fitch & Giedd, 1999). Also, men and women with voices that were manipulated to sound lower 
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were chosen as leaders (Klofstad et al., 2012; Watkins & Pisanski, 2016). CEOs with lower-

pitched voices tended to oversee larger companies and received tenure for a longer period of 

time (Mayew et al., 2013; Watkins & Pisanski, 2016). Low-pitched voices and Df may be 

associated with perceptions of dominance.  

When both sexes were asked to deliberately portray a dominant-sounding voice, both 

sexes were capable of projecting a dominant voice compared to their normal speaking voice 

(Hughes, Mogilski, & Harrison, 2014). Both sexes raised their pitch and spoke louder in order to 

sound dominant and women had less vocal hoarseness. Men will manipulate their voices when 

competing with other men. For example, in the context of competing for a lunch date with a 

woman, men had lowered their voices when they were near another man who appeared to be 

more dominant (Puts, Gaulin, & Verdolini, 2006). Men who consider themselves to be very 

dominant tend to rate other men’s voices as sounding less dominant (Wolff & Puts, 2010). 

Lowering one’s voice may be used to portray dominance.   

Women with low-pitched voices are also perceived as being more dominant than women 

with high-pitched voices (Borkowska & Pawlowski, 2011). There is a possibility that prenatal 

androgen exposure may influence the development of women’s voices; women with lower 

second digit to fourth digit (2D:4D) ratios, which is an indirect measure of greater prenatal 

hormone exposure within each sex, have voices that are rated as sounding mature and dominant 

(Hughes, Pastizzo, Gallup, 2008). When examining the Hadza, an indigenous group of hunter-

gathers, not only men, but also women with deeper voices are perceived as more capable of 

acquiring resources (Apicella & Feinberg, 2009; Watkins & Pisanski, 2016). The hunter-gathers’ 

ability to successfully acquire resources relies on physical strength and a muscular physique, thus 

it seems that those with deeper voices had the strength to acquire such resources. 
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Current Study 

This study examined whether there is a relationship between different markers of vocal, 

personality trait, and physical dominance. I hypothesized that participants with voices that are 

rated as sounding more dominant would also have physical features signaling dominance (e.g., 

taller height, larger shoulder-to-hip ratio, greater handgrip strength) than participants with less 

dominant-sounding voices. I also predicted that those with more dominant sounding voices and 

dominant physical features would have dominant personality traits as measured from a 

personality inventory. While I predicted that there would be a sex difference in these features of 

dominance, such that men’s voices would be rated as more dominance, I hypothesized that 

within each sex, the relationship between these dominance markers would still exist.  

In previous research, voice, SHR, height, and handgrip strength have all been linked to 

testosterone and dominance (Dabbs & Mallinger, 1999; Gallup, White, & Gallup Jr., 2007; 

Kasperk et. al, 1996; Marsh, Yu, Schechter, & Blair, 2009). This study attempted to bridge this 

gap in the literature by examining whether there is a relationship between each of these physical, 

trait, and vocal markers of dominance. To test these hypotheses, a sample of participants 

provided a voice sample (i.e., a number count recitation), and their height, shoulder width, waist 

width, and hip width were measured. These body measures served as physical markers of 

dominance. In addition, a measure of their handgrip strength was taken using a digital 

dynamometer and the participants were asked to complete a personality inventory scale that 

measured dominance. Participants rated the voices of previous participants for how dominant 

their voices sounded and were asked to estimate the speaker’s height without being given any 

information about the speaker. The voice ratings were correlated with the speakers’ personality 
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and physical measures taken to determine if there is a relationship between perceived vocal, trait, 

and physical markers of dominance.  

Method 

Participants  

 Speakers. There were 83 undergraduate students (51 women, 32 men) who provided 

voice samples and other measures used for analyses in this study. These participants were 

obtained from the Psychology Department Participant Pool at Albright College as well as 

acquaintances of the investigator to participate in this study. The mean age was 20 (SD = 1.45, 

range 18-25). Most participants were Caucasian (44.6%), followed by African American/Black 

(31.3%), Hispanic/Latino (18.1%), Asian (2.44%), and other (3.6%). Originally, there were 

ninety-one provided voice samples but eight had to be eliminated due to several reasons. For 

instance, nine participants indicated that English was not their native language, and two were 

eliminated because they had a discernable accent. All other participants providing voice samples 

did not have a discernable accent foreign to the Northeastern region of the United States. 

Two other participants were eliminated because they indicated having auditory surgery, 

two speakers indicated that they had a cold or an illness at the time of the experiment and were 

also eliminated due to the possibility that their ailment would affect their voice. One speaker who 

indicated that they were a heavy smoker (i.e., smoked several packs a week) was also eliminated 

because their frequent smoking could have affected their speech.   

Raters. There were 107 undergraduate students (64 women, 43 men) who served as 

raters of the vocal stimuli. All participants, except for the first seven participants, who provided 

voice samples as described above also served as raters. Nineteen additional raters were also used 

to provide ratings for the last few voices collected, and to rate any voice samples that had an 
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insufficient number of male and/or female raters. The mean age of the raters was 20 (SD = 1.45, 

range 18-25). The majority of participants reported being Caucasian (44.9%) followed by 

African American/Black (30.8%), Hispanic/Latino (17.8%), Asian (2.8%), and other (3.7%).  

Two raters were eliminated due to reports of having auditory impairments.   

Participation in the study was completely voluntary, and participants could receive extra 

credit or credit in their psychology classes for their participation in this study at the discretion of 

their professors. All procedures were approved by the local Institutional Review Board. 

Materials and Procedure 

 After giving informed consent, participants were asked to complete a demographic 

questionnaire that included questions asking their sex, age, native language, ethnicity, and items 

possibly affecting their speech, as reported above. Participants were then asked to complete two 

personality inventories that measured the trait of dominance. The first inventory included a 41-

item test obtained from Psychology Today and included some self-assessment statements and 

some hypothetical questions where participants had to select the option that was most similar to 

how they would behave in that situation. The second inventory was the Social Dominance 

Orientation (SDO) Questionnaire (Pratto et al., 1994), a reliable measure to test for social 

dominance.  

 Then, the participants had their voices recorded while being asked to recite a number 

count from 1 to 10 at approximately one numeral per second. The voice sample was recorded 

using the Voice Recorder app, version 12.25.3321, by recorder and smart apps on a Samsung 

Galaxy J3 cellphone. Afterwards, the participants’ handgrip strength was recorded in kilograms 

(kg) using the Camry Electronic Hand Dynamometer, EH101. The handgrip strength of the non-

dominant hand was recorded first followed by the dominant hand. There was one participant who 
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indicated they had rheumatoid arthritis and this measure was subsequently eliminated from the 

data set for only this measure. There were 18 participants who indicated that they sustained some 

type of injury to their hand/wrist, but they were not eliminated because they reported that it 

would not affect their strength or that the injury occurred at least a year prior. Then, the width of 

the participants’ waist (the smallest point between the rib cage and the hips), hips (the widest 

point between the waist and the thighs, and shoulders were taken using an anthropomorphic 

measuring tape. The heights of the participants were measured in centimeters (cm).  

Lastly, participants were asked to listen to and rate a set of voice recordings of the 

previous participants counting from 1 to 10. Raters indicated whether they thought the voice 

belonged to a male or female speaker, rated how dominant they thought the speaker’s voice was 

for their sex on 10-point scale (1 = not at all, 10 = very), and estimated the speaker’s height in 

feet and inches. None of the participants incorrectly identified the sex of the speaker. Because 

the participants rated the voices of the previous participants, the first few raters did not rate any 

voices, and the first 25 participants rated fewer than 25 voices samples. Once we collected a 

sample of 25 voices from the first participants, subsequent participants each rated 25 voice 

samples. For the last set of voices, additional raters were obtained to rate those voices and to 

provide ratings for any voice sample that had an insufficient number of male or female raters.  In 

total, each voice was rated by an average of 27 participants (SD = 2.80) An average of 11 males 

(SD = 1.10) and 14 females (SD = 3.02) rated each voice. At the conclusion of the study, 

participants were debriefed about the purpose of the study and were given an extra credit form to 

complete information in order to gain credit for their classes.  

Acoustic Analyses 
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Voice acoustic measures were conducted using the Praat program, version 6.0.39. A 

voice report was obtained for each voice sample listing: mean pitch, pitch standard deviation 

(SD), shimmer, jitter, and noise-to-harmonics ratio (NHR) of each voice sample. Mean pitch 

indicates how high or low a voice sounds (Tusing & Dillard, 2000). Mean pitch is also referred 

to as fundamental frequency of a voice. Pitch SD measures how dispersed the pitch is (Hodges-

Simeon, Gaulin, & Puts, 2010). Shimmer measures the changes in amplitude of the voice while 

jitter indicates the changes in frequency. Both jitter and shimmer contribute to perceptions of 

voice hoarseness and roughness (Dejonckereetal.,1996).  Noise-to-harmonics ratio (NHR) 

measures the proportion of noise to harmonic sound in the voice and indicates voice quality 

(Ferrand, 2002). 

Results 

Table 1 reports sex differences in each of the measured traits signaling dominance. As 

shown in the table, men, compared to women, were significantly taller, t(81) = 10.81, p < .001, 

had greater average handgrip strength, t(80) = 9.60, p < .001, waist-to-hip ratio, t(80) = 5.83, p < 

.001, shoulder-to-hip ratio, t(80) = 5.54, p < .001, and noise-to-harmonics ratio, t(81) = 3.80, p < 

.001. Women had a higher mean pitch, t(81) = -10.81, p < .001, and pitch standard deviation, 

t(81) = -3.39, p < .001, than men. There were no sex differences found for vocal, jitter, shimmer, 

or scores on the personality dominance inventory and Social Dominance Orientation (SDO) 

inventory. A Bonferroni correction was applied to these results and only differences with p-

values less than .005 were considered significant. 

Because sex differences were found in most of the measured traits, analyses were 

conducted separately for each sex. Table 2 lists Pearson correlations for men between 

independent ratings for vocal dominance, independent estimates of speakers’ height, speakers’ 
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actual height, average handgrip strength (HGS), waist-to-hip ratio (WHR), shoulder-to-hip ratio 

(SHR), and scores on the dominance personality inventory and the Social Dominance 

Orientation (SDO) inventory, and the five acoustic measures taken [mean pitch, pitch standard 

deviation (SD), jitter, shimmer, noise-to-harmonics ratio (NHR)]. Due to the multiple 

comparisons being performed, a Bonferroni correction was also applied to these correlations 

(i.e., p < .003). There were several vocal traits that correlated with one another; mean pitch was 

positively correlated with pitch SD, r(29) = .78, p < .001, jitter, r(29) = .75, p < .001, shimmer, 

r(29) = .57, p = .001, and NHR, r(29) = .59, p < .001. Pitch SD was positively correlated with 

jitter, r(29) = .85, p < .001, shimmer, r(29) = .80, p < .001, and NHR, r(29) = .76, p < .001. Jitter 

was positively correlated with shimmer, r(29) = .79, p < .001, and NHR, r(29) = .90, p < .001. 

Shimmer and NHR were also significantly correlated with one another, r(29) = .85, p < .001. 

When only considering male raters, a Pearson correlation demonstrated that the taller a man was 

perceived to be, the more dominant other males rated his voice as sounding, r(29) = .72, p < 

.001.  

A multiple regression analysis was conducted to assess the relationship between the traits 

that signal dominance among men. Measured height, average HGS, WHR, SHR, personality 

dominance score, and SDO score were used as predictors and the ratings for vocal dominance 

was the criterion.  The regression analysis revealed that neither measured height (ß = .181), 

average HGS (ß = .150), WHR (ß = .058), SHR (ß = .343), personality dominance score (ß = -

.070), SDO score (ß = -.325), nor pitch (ß = -.273) had uniquely predicted the voice dominance 

ratings, and the overall regression was not significant, R2 = .20, F(7, 21) = .759, p = .627.   

Table 3 displays Pearson correlations between traits that signal dominance in women. As 

shown in the table, pitch was negatively correlated with shimmer, r(49) = -.48, p < .001, and 
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NHR, r(49) = -.45, p = .001. Jitter was positively correlated with shimmer, r(49) = .62, p < .001, 

and NHR, r(49) = .78, p < .001. Shimmer was positively correlated with NHR, r(49) = .79, p < 

.001 and height. Pitch SD was positively correlated with jitter, r(49) = .47, p = .001, shimmer, 

r(49) = .50, p < .001, and NHR, r(49) = .50, p < .001.The more dominant a woman’s voice was 

rated, the taller she was estimated as being when only hearing her voice. increased, the estimated 

height ratings increased, r(49) = .74, p < .001. Lastly, SDO score was positively correlated with 

personality dominance score, r(49) = .61, p < .001. When only considering ratings made by 

female raters, a Pearson correlation revealed that their perceived voice dominance ratings 

increased as their estimated height ratings increased, r(49) = .76, p < .001. When considering 

only ratings made by men, the taller a woman was, the more dominant her voice was perceived, 

r(29) = .60, p < .001. 

A multiple regression analysis was conducted to assess the relationship between the traits 

that signal dominance among women. Measured height, average HGS, WHR, SHR, personality 

dominance score, and SDO score were used as predictors and ratings for voice dominance was 

the criterion.  The regression analysis revealed that neither measured height (ß = -.076), average 

HGS (ß = -.008), WHR (ß = -.260), SHR (ß = .183), personality dominance score (ß = .017), 

SDO score (ß = .195), nor pitch (ß = -.275) had uniquely predicted voice dominance ratings, and 

the overall regression model was not significant, R2 = .17, F(7, 42) = 1.260, p = .293.   

Discussion 

            This study examined whether there was a relationship between different markers of vocal, 

personality trait, and physical dominance. First, I documented several sex differences in the 

measures taken.  Men, compared to women, were taller, had higher average handgrip strength, 

waist-to-hip ratio, and shoulder-to-hip ratio. These findings are in line with previous studies, 
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especially those that have documented men’s greater handgrip strength (Chandrasekaran, Ghosh, 

Prasad, Krishnan, & Chandrasharma, 2010; Kamural, Ahmad, & Loh, 2006), shoulder-to-hip 

ratio (Buunk & Dijkstra, 2005), waist-to-hip ratio (Chiappa & Singh, 2017), and height 

compared to women. Men’s voices also showed a greater noise-to-harmonics ratio (i.e., voice 

quality). I also found that women had higher pitch and pitch standard deviation than men. This 

finding was supported by previous studies that indicate that women’s pitch is approximately an 

octave higher than men’s pitch (Latinus & Taylor, 2012).  

             For men, males who were perceived to be taller were perceived as having more dominant 

sounding voices only by male raters. This finding is in line with previous studies demonstrating 

that lower voices are perceived as being more dominant (Puts, Gaulin, & Verdolini, 2006; Puts, 

Hodges, Cardenas, & Gaulin, 2007) and associated with taller individuals (Pisanski et al., 2014). 

Perhaps men were able to use voice to estimate the height of participants because height in men 

is very important when it comes to women’s choices in selecting mates. Swami et al. (2008) 

found that men prefer their partner to be shorter than them while women prefer their partner to 

be taller, and people prefer relationships where the man is taller than the woman. This preference 

is stronger for men than women (Stulp, Buunk, & Pollet, 2013; Swami et al., 2008). Pierce 

(1999) also found that women were more romantically attracted to taller men than shorter men. 

In heterosexual relationships, taller men do not feel as jealous as shorter men when another man 

expresses interest in their girlfriend (Buunk, Park, Zurriaga, Klavina, & Massar, 2008). On the 

other hand, taller women are more jealous than women who are average height when a rival 

expresses interest in their partner. Taller men also have more children than shorter men (Pisanski 

& Feinberg, 2013) and men without children were found to be shorter than men with at least one 

child (Pawlowski, Dunbar, & Lipowicz, 2000). 
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  For women, their scores on the dominance personality trait inventory predicted their 

scores on the social dominance inventory. This finding supports previous investigations that have 

shown that those who score high on the personality trait of dominance are also perceived as 

being competent individuals in a group setting (Anderson & Kiduff, 2009) and are seen as 

leaders (Lord, De Vader, & Alliger, 1986). The results of this study have also demonstrated that 

some acoustic measures of women’s voices signal dominance. I found that women who had 

voices perceived as sounding more dominant were perceived by others as being taller in height. 

Perhaps, these women had low-pitched voices. Women with low-pitched voices are perceived as 

leaders (Klofstad et al., 2012; Watkins & Pisanski, 2016) and are seen as more dominant than 

women with high-pitched voices (Borkowska & Pawlowski, 2011). Studies have documented 

that women with lower pitch are taller (Pisanski et al., 2014). Perhaps, women with voices that 

were perceived as dominant were believed t be taller because lower pitch in women has been 

associated to being taller. 

            I was unable to demonstrate significant relationships between perceived vocal dominance 

and other features signaling dominance, such as taller height, larger SHR, greater HGS, and 

higher dominance personality trait. It may be that the sample size was not large enough to detect 

significant relationships, as many of these correlations were in the predicted direction. It is also 

possible that perhaps testosterone is not what is driving the perception of vocal dominance as it is 

with the other traits measured. Indeed, no relationship was found between perceived vocal 

dominance and a lower voice pitch, and voice pitch is known to be influenced by testosterone 

(Dabbs & Mallinger, 1999). Also, the study was conducted in a setting where the  participants 

may not have felt threatened or felt as if they were competing, thus vocal dominance was not 

portrayed.  Perhaps a relationship between perceived vocal dominance and other features 
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signaling dominance could have been found if the participants were placed in a position where 

they felt threatened.   

Limitations 

 There were several limitations and confounds that could have affected these results. First, 

while a sample of 31 men and 51 women used as stimuli was adequate, perhaps a larger sample 

size used as stimuli would provide more statistical power and would be more sensitive to 

detecting significant relationships. Second, the audio speakers that were used to play the voice 

samples were not of high quality and there were some technical difficulties experienced, which 

affected the playback volume for some voice samples. Third, the experiment was not conducted 

in the same room throughout the experiment and the acoustics of the room and extraneous 

background noise may have affected some ratings. Fourth, for some participants, the electric 

hand dynamometer would not record the handgrip strength value the first time, which provided 

the risk of fatigue effects. In order to control for fatigue effect, the participant’s handgrip 

strength was recorded again after the other physical measures were recorded. Lastly, the 

participants’ may have had a different understanding of what dominance meant when completing 

the personality inventories, as I noted that a few participants asked what the term dominance 

meant during the study.   

Future Directions  

 Future investigations that continue this line of work could investigate whether people 

who are better at intentionally projecting a dominant voice may have other physical features that 

signal dominance. Future studies could also examine how mean pitch and pitch variation 

contribute to how accurately a person can portray a dominant voice and whether there is a 

relationship between perceived vocal dominance and pitch. Also, future investigators could 
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assess whether vocal dominance would be captured better if participants were put in a situation 

of competition or had felt threatened.  

Conclusion 

 This study demonstrated that although some traits which signal dominance are related to 

one another, many of these markers are not. Results showed that the taller a man was perceived 

to be, the more dominant other males rated his voice as sounding. For females, perceived vocal 

dominance was positively correlated to the speaker’s perceived height, but not their actual 

height. Further, females’ social dominance orientation (SDO) was positively correlated with their 

personality dominance score. It appears that dominance traits related for women more than men. 

This could be due to the unequal representation of men in this study. These findings demonstrate 

that only some, but not all, features that signal dominance (e.g., height, shoulder-to-hip ratio, and 

low pitch) are related to one another within each sex. 
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Table 1 

 

Independent t-tests Examining Sex Differences in Recorded Traits  

 

Variable Sex Mean SD T df p 

Personality 

Dominance Score 
   1.22 81 .225 

 Men 114.75 16.11    

 Women 110.20 16.77    

       

SDO Score    1.66 81 .102 

 Men 42.69 14.42    

 Women 37.02 15.62    

Height     10.81 81 <.001*** 

 Men 179.55 7.15    

 Women 162.99 6.56    

Average HGS    9.60 80 <.001*** 

 Men 43.20 9.64    

 Women 26.72 5.92    

WHR    5.83 80 <.001*** 

 Men .88 0.09    

 Women .79 0.05    

SHR    5.54 81 <.001*** 

 Men 1.17 0.07    

 Women 1.09 0.06    

Pitch    -10.13 81 <.001*** 

 Men 116.64 43.78    

 Women 192.36 24.31    

Pitch SD    -3.39 81 .001** 

 Men 20.95 21.32    

 Women 34.44 14.95    

Jitter    -0.47 81 .643 

 Men 2.32 1.14    

 Women 2.41 0.64    

Shimmer    2.08 81 .041** 

 Men 1.19 0.25    

 Women 1.08 .21    

NHR    3.79 81 <.001*** 

 Men 0.23 0.11    

 Women 0.16 0.06    

Note. ***p < .001; **p < .05; *p < .05; SD = standard deviation; NHR = noise-to-harmonics 

ratio; AvgHGS = average handgrip strength; WHR = waist-to-hip ratio; SHR = shoulder-to-hip 

ratio; TotalDomScore = total dominance score; SDO Total = social dominance orientation total 

score.  
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Table 2  

Pearson Correlations between Vocal Ratings, Physical Measures, and Acoustic Measures in Men 

Note. *** p < .001; **p < .01; *p < .05; SHR = shoulder-to-hip ratio; WHR = waist-to-hip ratio; HGS = handgrip strength; DS = 

dominance score; SDO Score = social dominance orientation score; SD = standard deviation; NHR = noise-to-harmonics ratio. 

 

 

  

Variable   1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Voice Dominance Ratings          

 

-- 

            2. Estimated Height 

 

.07 -- 

           3. Measured Height 

 

.06 .23 -- 

          4. SHR 

 

.16 -.10 -.40* -- 

         5. WHR 

 

.12 -.27 -.22 .14 -- 

        
6. Average HGS 

 

.18 .24 .05 .09 .28 -- 

       7. Personality DS 

 

-.15 .08 -.19 .12 -.27 -.25 -- 

      8. SDO Score 

 

-.13 .28 .07 .32 -.32 .27 .25 -- 

     9. Pitch 

 

.15 -.09 .05 -.07 .04 .07 -.04 -.06 -- 

    10. Pitch SD 

 

-.07 .04 .05 -.13 -.02 .03 .23 -.10 .78*** -- 

   11. Jitter 

 

-.01 .13 .23 -.12 -.08 .12 .12 .06 .75*** .85*** -- 

  12. Shimmer 

 

-.13 -.12 .14 -.16 -.02 .04 .16 .01 .57** .80*** .79*** -- 

 13. NHR   .02 .08 .24 -.16 -.17 .07 .18 .07 .59*** .76*** .90*** .85*** -- 
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Table 3 

Pearson Correlations between Vocal Ratings, Physical Measures, and Acoustic Measures in Women 

Note. *** p < .001; **p < .01; *p < .05; SHR = shoulder-to-hip ratio; WHR = waist-to-hip ratio; HGS = handgrip strength; DS = 

dominance score; SDO Score = social dominance orientation score; SD = standard deviation; NHR = noise-to-harmonics ratio. 

 

 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Voice Dominance Ratings          -- 

            2. Estimated Height .74*** -- 

           3. Measured Height -.00 .22 -- 

          
4. SHR .19 .20 .25 -- 

         5. WHR -.15 -.25 -.07 .19 -- 

        
6. Average HGS .11 .19 .36* .34* .03 -- 

       7. Personality DS .22 .13 -.09 .21 -.12 -.03 -- 

      8. SDO Score .20 .21 -.14 .24 .14 .08 .61*** -- 

     9. Pitch -.21 -.30* -.16 -.08 -.16 -.27 -.01 .12 -- 

    10. Pitch SD -.38** -.40** .07 -.02 .05 .02 -.17 -.38** -.07 -- 

   11. Jitter -.20 -.19 .14 .25 .16 -.08 -.07 .00 -.03 .47** -- 

  12. Shimmer -.26 -.24 .29* .06 .18 .10 -.14 -.23 -.48*** .50*** .62*** -- 

 13. NHR -.01 -.03 .20 .26 .21 .10 -.03 -.07 -.45** .50*** .78*** .79*** -- 


