
The sound of symmetry

Voice as a marker of developmental instability
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Abstract

Low fluctuating asymmetry (FA, a measure of deviation from bilateral symmetry) appears to be a

phenotypic marker of reproductive viability and health. In the present study, we investigated whether

ratings of voice attractiveness were correlated with variations in FA. Several bilateral traits were

measured to calculate a FA index and independent raters who did not know and never saw the subjects

assessed the attractiveness of recordings of each subject’s voice. Voices of subjects with greater

bilateral symmetry were rated as more attractive by members of both sexes than those with

asymmetrical traits. D 2002 Elsevier Science Inc. All rights reserved.
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1. Introduction

Fluctuating asymmetry (FA) represents deviations from bilateral symmetry for different

morphological traits. FA reflects an individual’s ability to deal with both genetic and

environmental stresses during ontogeny and has been shown to be a good index of genetic

and phenotypic fitness (Thornhill & Gangestad, 1999). For instance, low FA in both sexes is

associated with increased genetic, physical, and mental health (see Thornhill & Møller, 1997).

In men, low FA has been shown to predict greater facial attractiveness (Gangestad, Thornhill, &

Yeo, 1994; Perrett et al., 1999), lower metabolic rate (Manning, Koukourakis, & Brodie, 1997;
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Manning, Scutt, Whitehouse, & Leinster, 1997), and more muscularity and vigor (see Thornhill

& Gangestad, 1999). Symmetrical males have been reported to attract a greater number of

sexual partners, have sex at an earlier age (Thornhill & Gangestad, 1994), and have more extra

pair copulations (Gangestad & Thornhill, 1997). Women report experiencing orgasm at higher

rates with symmetric men (Thornhill, Gangestad, & Comer, 1995). In women, increased FA is

correlated with increased health risks (Scutt, Manning, Whitehouse, Leinster, &Massey, 1997)

and lower FA is associated with higher fertility (Manning, Koukourakis et al., 1997; Manning,

Scutt et al., 1997; Møller, Soler, & Thornhill, 1995) and facial attractiveness (Perrett et al.,

1999). Thus, symmetry seems to be an important indicator of genetic quality of potential mates

for both sexes.

Measures of FA for some morphological traits are heritable (Livshits & Kobyliansky,

1991). Since FA variation reflects heritable fitness and is an indicator of genetic quality, one

might expect to find selection for mate preferences based on FA or on traits that may covary

with FA (Thornhill & Gangestad, 1999). One trait that covaries with FA is an individual’s

body scent. During the ovulatory phase of the menstrual cycle, females rate the body odor of

men who have greater bilateral symmetry as more attractive (Gangestad & Thornhill, 1998;

Thornhill & Gangestad, 1999). Just as scent may be involved in mate choice (Thornhill &

Gangestad, 1999; Wedekind & Furi, 1997), vocal cues may also be important especially since

they can provide information about potential mates when visual cues are ambiguous or not

available. Vocal communication frees up the hands for doing other things, does not require

visual contact, and allows for communication while focusing on other activities. By adjusting

one’s orientation and the intensity of sound production, information can be directed toward

particular targets, transmitted over appreciable distances, inflections can be used for

emphasis, and information can be kept relatively private by whispering (Gallup & Cameron,

1992). Possibly, the greatest advantage to vocal communication, however, is that neither the

production nor the reception of sound is dependent upon light. Prior to the use of fire or other

artificial lighting, gestural communication would have been limited to approximately 12

hours of daylight per day. Consequently, voice could have been an important medium for

communication at night and a means of making mate assessments.

In the present study, we examined the relationship between independent ratings of voice

attractiveness and bilateral symmetry in humans. Previous studies have shown that voice can

be subjectively evaluated and observers show high rates of agreement (interrater reliabil-

ity=.85) on judgements of voice attractiveness (Zuckerman & Driver, 1989; Zuckerman,

Hodgins, & Miyake, 1990). There have been attempts to identify the physical characteristics

of attractive voices using sound spectrographs, but spectrogram data leave much of the

variance in voice ratings unaccounted for and subjective ratings predict voice attractiveness

better than spectrographic analyses (see Miyake & Zuckerman, 1993).

Because of the recent interest in digit morphology as a correlate of different psycho-

logical features, we also examined digit length ratios. Research has shown that second

digit/fourth digit ratios are influenced by prenatal exposure to sex steroids (e.g., Manning

et al., 2000). Since FA is also thought to be a reflection of factors operating prenatally, we

also investigated the relationship between second digit/fourth digit ratios and ratings of

voice attractiveness.
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2. Methods

One hundred and six undergraduate students (48 females and 58 males) from the State

University of New York at Albany participated in this study. The methods and procedures we

used were approved by the University Institutional Review Board. The mean age of the

participants was 20.6 years (S.D. = 3.8), with ages ranging from 18 to 34. Subjects received

course credit for their participation.

The study consisted of four phases. Subjects were initially asked to complete a brief

demographic questionnaire, and rate approximately 15 prerecorded voices. Several bilateral

morphological traits were measured for each subject and they were asked to speak into a

microphone to have their own voices recorded.

Because of the possibility that the content of what subjects said could influence the

perception of their voices, subjects’ voices were recorded onto computer software while being

asked to count from 1 to 10. This procedure was utilized in an attempt to obtain vocal samples

that were both neutral and of comparable content. A microphone (Andrea NC-8) positioned

approximately 2.5 cm from the subject’s mouth was used to record voices. Subjects were not

included if they were chronic smokers (smoked more than a pack of cigarettes a week), had a

cold or illness that may have affected the way they normally spoke (i.e., severe congestion),

had ever broken their nose, had surgery on their throat or larynx that affected their speech,

had a hearing impairment, had auditory surgery, or had obvious accents in which English was

not their first language. Six subjects were excluded for these reasons.

A total of seven anatomical traits were measured for each subject: the ventral surface of

the second through the fifth digits from the basal crease to the tip of the finger, elbow

width, the maximum width of the hand, and the maximum diameter of the wrist. These

traits were chosen because they exhibit FA that can be measured reliably and accurately

(Livshits & Kobyliansky, 1991; Martin, Manning, & Dowrick, 1999). Following the

procedures used by Gangestad et al. (1994), the left and right sides of each trait were

measured independently to the nearest 0.01 mm using a 15-cm electronic digital caliper

(Edmt DC6). All traits were measured twice by the same experimenter and the average for

each trait was computed. Subjects who had ever broken any of the bones underlying these

traits or had sustained a sprain within the last 6 months were not included. Four subjects

were excluded on these grounds. Our final sample consisted of 96 subjects (46 females and

50 males).

The FA’s for individual traits were calculated by using the absolute difference between the

left and right sides of each trait divided by the mean size of the left and right sides for that

trait. Individual trait asymmetries were then summed to yield a composite FA index for each

subject, termed the overall FA index (Livshits & Kobyliansky, 1991). The higher the FA

score, the more asymmetrical an individual is for the trait in question. FA index scores that are

averaged across several bilateral traits are thought by some people to provide a better estimate

of an organism’s developmental stability than any single trait (Livshits & Kobyliansky, 1991).

However, analyses based on individual traits were conducted as well (see Table 1).

Ratings of anonymous voice recordings were based on a five-point scale (1 = very

unattractive, 2 = somewhat unattractive, 3 = average, 4 = somewhat attractive, 5 = very
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attractive). Each voice was rated by 15 ( ± 2) raters who consisted of approximately equal

numbers of males and females. None of the raters were given any information about the

subjects whose voices had been recorded, nor were they allowed to see or in any other way

identify the individuals whose voices they were rating. Subjects were asked if they

recognized any of the voices, and told not to rate those they thought they knew. None of

the subjects indicated recognizing any of the voice recordings. The interrater reliability for

voice attractiveness ratings was reasonably high (Cronbach’s alpha, r= .881, P< .01; Kendall

coefficient of concordance, W=.371, P< .01).

Table 1

Correlations among subjects’ overall and trait-specific FA measures and judges’ ratings of the attractiveness of

their voices

Voice

attract

Overall

FA

FA

elbow

FA

wrist

FA

hand

FA second

digit

FA third

digit

FA fourth

digit

FA fifth

digit

Overall FA

Pearson correlation � .460**

P .000

FA elbow

Pearson correlation � .053 .424**

P .609 .000

FA wrist

Pearson correlation � .091 .402** .158

P .375 .000 .125

FA hand

Pearson correlation � .162 .317** � .090 .021

P .115 .002 .383 .839

FA second digit

Pearson correlation � .310** .340** � .025 � .012 � .026

P .002 .001 .805 .909 .799

FA third digit

Pearson correlation � .045 .310** .061 .030 .013 .080

P .664 .002 .555 .769 .900 .440

FA fourth digit

Pearson correlation � .309** .477** � .030 .106 .118 .007 .107

P .002 .000 .773 .305 .252 .949 .301

FA fifth digit

Pearson correlation � .277** .436** � .172 � .066 .081 � .034 � .130 .171

P .006 .000 .094 .522 .435 .744 .206 .096

All correlations are based on data for 96 subjects (46 women, 50 men). See text for results of analyses with the

sexes considered separately.

** Significant at the .01 level (two-tailed).
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Ratings of voice attractiveness by same- and opposite-sex raters were also calculated.

Opposite-sex voice ratings were comparable to same-sex ratings. There were significant

correlations between male ratings of female voices and female same-sex voice attractiveness

ratings (r=.732, n = 46, P < .01) and between female ratings of male voices and male same-

sex voice attractiveness ratings (r=.650, n= 50, P < .01). Therefore, same- and opposite-sex

ratings were pooled for certain analyses.

3. Results

Each of the seven bilateral traits was measured twice to achieve a more stable estimate and

this also enabled us to check the measurements for reliability. Correlations between the two

repeated measurements for each trait were high and ranged from r=.941 to r=.988.

A Pearson Product–Moment Correlation revealed that voice attractiveness scores and the

overall FA index were inversely proportional to one another (r =� .460, n= 96, P< .01).

Thus, as shown in Fig. 1, as the degree of morphological asymmetry increased, voice

attractiveness decreased.

For females, the overall FA index was negatively correlated with both opposite-sex voice

attractiveness ratings (r=� .408, n= 46, P< .01) and same-sex voice attractiveness ratings

Fig. 1. Scatter plot showing the relationship between overall FA index and ratings of voice attractiveness.
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(r =� .597, n = 46, P< .01). For males, the overall FA index was also negatively correlated

with both opposite-sex voice attractiveness ratings (r=� .364, n= 50, P < .01) and same-sex

voice attractiveness ratings (r =� .412, n = 50, P< .01).

Correlations between the FA of individual traits and voice attractiveness ratings were also

computed and the results are included in the correlation matrix presented in Table 1. Without

exception, all of the correlations between the FA of individual traits and voice attractiveness

were negative (binomial test, P=.016). Thus, as deviations from bilateral symmetry increased,

voice attractiveness ratings decreased. Significant negative correlations (P < .01) with voice

attractiveness were obtained for the second (r=� .310), fourth (r =� .309), and fifth digit

(r =� .277) digit length asymmetries. The overall FA index, however, was a better predictor

of voice ratings (r=� .460) than any of the individual traits. The overall FA index not only

accounted for more of the variance in voice attractiveness but, as shown in Table 1, the

overall FA index was significantly correlated with all of the seven traits (correlations ranged

from r=.310 to r=.477).

The ratio of the length of the second digit to the fourth digit was also calculated for both

males and females. Averaged across both hands, second digit/fourth digit ratios did not

correlate significantly with voice attractiveness ratings for either males (r=.162) or females

(r =� .007).

4. Discussion

Whereas digit length ratios and voice were not related, ratings of voice attractiveness did

covary with independent morphological measures of bilateral symmetry. Since bilateral

symmetry appears to be a phenotypic marker of viability, fecundity, and health (see

Thornhill & Møller, 1997), voice may also serve as an index of genetic quality. The

asymmetries of the traits we measured are very subtle, and would not usually be obvious as

a means of assessing potential mates. On the other hand, individual differences in vocal

quality can be easily detected and assessed. Thus, if bilateral symmetry and voice

attractiveness covary, voice may be a more salient marker of underlying genetic quality

and viability as it relates to mate choice.

There is evidence that voice is used as a cue for assessing potential mates. For instance,

individuals with attractive voices are perceived more favorably and are judged to have more

desirable personality characteristics (Zuckerman & Driver, 1989). People with attractive

voices are also thought to be warmer, more likable, honest, dominant, and more likely to

succeed than are those with less attractive voices (Berry, 1990; Zuckerman & Driver, 1989).

Thus, a ‘‘vocal attractiveness stereotype’’ appears to exist (Zuckerman & Driver, 1989;

Zuckerman et al., 1990). Favorable impressions of speakers with attractive voices have been

obtained under conditions where observers only heard the speaker’s voice, as well as when

they both saw and heard the speaker. Furthermore, the higher the rating of vocal attractiveness,

the more similar the speaker is judged to be to the rater and the more the rater would like to

affiliate with the speaker (Miyake & Zuckerman, 1993). In addition to making personality

inferences based on voice, inferences about physical features are not uncommon. For example,
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although they are not always accurate, women assess men with voices of closely spaced, low-

frequency harmonics to be more attractive, older, heavier, and more likely to have masculine

features, such as a hairy chest and muscular body (Collins, 2000).

Our data suggest that voice may provide information about fitness. Just as symmetrical

individuals are judged as more attractive in terms of their appearance (Grammer & Thornhill,

1994; Mealey, Bridgstock, & Townsend, 1999), so are their voices. Thus, bilaterally

symmetrical traits may not only affect appearance, but early developmental instabilities

may also impact perception and interpersonal attraction in the auditory domain. Unlike

assessing physical attractiveness based on visual cues, voice assessments are light independ-

ent (Gallup & Cameron, 1992). This may have been especially important during human

evolution prior to the invention of artificial illumination. Social interactions that occurred

after dark under conditions of polygamous mating strategies could have had important

reproductive implications. Moreover, because hominids tend to be nocturnal copulators (Ford

& Beach, 1951), there may have been added emphasis placed on voice as a means of mate

assessment/selection.
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