NEUROPHYSIOLOGICAL CORRELATES TO EMOTIONAL STIMULI IN TRANSSEXUALS.

Introduction

Emotions become more and more important, they are relevant in every activity of our mind. But scientists do not agree about definitions and measures of them: different are the emotions sopposed to be fundamental, different are questionnaires used in order to evaluate them. 

We do not enter in this reasoning, we agree with Dr. Lang’s work, one of the most know researcher in the field of emotions. Lang proposed the “bio-informational model of emotion” in which emotional perception involves multiple components such as verbal, visceral and behavioural responses. According to this model, emotional response is organized along the two main dimensions of valence and arousal, considered as primitive motivation parameters, involved in subcortical brain areas (1979,1984).

Since emotional stimuli, namely selected pictures, elicit a different degree of  pleasure and arousal in subjects perceiving them, an affective evaluation may be done considering how much these pictures judged pleasant and arousing.

Many researches (Sirota and Schwartz, 1982; Sartory,1983) adfirmed that exsists a fundamental relationship between physiological measures and verbal judgements about emotion. Affective states are usually investigated by heart rate, skin conductance and facial electrophysiological response. Heart rate is regulated by both sympathetic and parasympathetic branches of Autonomic Nervous System and previous studies report a general deceleration in subjects looking at unpleasant stimuli and an increased rate during pleasant events. Skin conductance response is mediated only by sympathetic system and increases monotonically when stimulation becomes more intense, independently from valence (pleasant or unpleasant). Facial muscles response seems to be correlated more frequently to the affective valence of the stimuli with a greater corrugator’s activity during unpleasant views and a higher zygomatic’s activity associated with pleasant pictures. 

Schwarts et al. (1980) found significant gender differences in affective response. In their work  women showed higher concordance between facial electromyographycal activity and stimulus valence while men showed greater concordance between skin conductance and arousal. No significant and clear gender differences were found (Siddle and Turpin, 1980). Greenwald et al (1989) evidenced a greater zygomatic response in female for all levels of valence. This is in agreement with the greater women’s ability to express emotion and with their richer social communication. 

There are little studies investigating the Nervous Autonomic System response during sexual stimuli such as nudes pictures. Greenwald (1989) found an increase in skin conductance and in both corrugator and zygomatic activity. No study is reported in literature about transsexual psychophysiological response during affective stimuli presentation and in particular during sexual stimuli consisting in female and male nudes.

The present study intends to examine the relationship between the affective valence of different stimuli and facial electromyographical response in a group of transsexuals, with a particular interest for data related to slides representing nudes.

Methods

Fourteen transsexuals [seven male to female (MtF); seven female to male (FtM)], some of them in hormonal therapy, were enrolled in the study.

The control group consisted of fourteen subjects (seven men and seven women) not suffering from Gender Identity Disorder and matched for age and educational level.

Sixty coloured  pictures were chosen from the International Affective Picture System (IAPS), a set of selected stimuli for experimental investigations of emotions and attention. These pictures were split in three set: twenty negative, twenty positive and twenty neutral slides. Pictures had been chosen for their affective impact (valence, arousal and dominance).

Subjects sat in an armchair, in a sound-attenuated and dimly lit room. The images were projected 1,5 m from subject’s eyes. Each picture was presented for a period of six seconds, followed by a blank screen for other 6 seconds. Each block of emotional stimuli (negative, positive, neutral slides) was separated by the presentation of a blank screen for two minutes, in order to avoid the effect of the stimuli summation. 

The slides were presented using a Pentium III with 128 MB of  RAM run by Windows NT Workstation 4.0.

During the experimental session physiological signals (heart rate, skin conductance, facial electromyographical activity) were recorded with a multichannel polygraph Galileo Sirius Star Ebineuro.

Zygomatic and corrugator electromyographical activity were recorded bilaterally with silver/silver miniature sensors. Signals were bandpass filtered from 100Hz open. Sensitivity was 7mV. Artefacts were automatically rejected through a specific software.

Before the session we recorded a baseline data in order to standardise the acquisition of the parameters.

In this study zygomatic and corrugator electromyographical activity was considered. Twenty second of each slides set (negative, neutral, positive, nudes slides) were analysed. 

Statistical analysis

First of all, raw scores for each subject were transformed in z scores. Both for zygomatic and corrugator scores a mean of left and right activation was made. The Mann-Whitney test was run to compare zygomatic and corrugator activity between groups. In order to evaluate muscular activation as a function of different slides, the Wilcoxon test was performed on each subgroups. A p value  < .05 was considered as statically significant.

Results

Figure 1a/1b and 2a/2b showed zygomatic and corrugator activity in the control group (M and F) and in the transsexual group (FtM and MtF). 

The following comparisons were made to compare the different subgroups. Differences statistically significant (p< .05) were pointed out. (ns= not significant).

CORRUGATOR

Male vs Female: ns 

FtM vs MtF: positive slides (FtM > MtF)

Male vs FtM: ns

Female vs MtF: ns
ZYGOMATIC

Male vs Female: ns

FtM vs MtF: female nudes (FtM > MtF)

Male vs FtM: ns

Female vs MtF: ns



A further analysis was made in order to compare different slides activation in each subgroup: 

CORRUGATOR

Negative vs neutral: ns

Positive vs Neutral: male (positive < neutral), MtF (positive <neutral)

Female nudes vs Neutral: male (female nudes < neutral)

Male nude vs Neutral: male (male nudes < neutral)
ZIGOMATIC

Negative vs Neutral : ns

Positive vs Neutral: ns

Female nudes vs Neutral: FtM (female nudes > neutral)

Male nudes vs Neutral: ns
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Fig. 1b
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Fig. 1a 1b: Corrugator and Zygomatic activity in Male and Female subjects

Fig. 2a
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Fig. 2b
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Fig. 2a 2b: Corrugator and Zygomatic activity in FtM and MtF transsexuals

Discussion

The most important result of our study was the evidence of a higher activity of the zygomatic muscle in the FtM transsexuals respect to the MtF during the presentation of female nudes, suggesting a real sexual attractive toward women. Moreover, heterosexual men showed a significant decrease in the corrugator activity during positive and nudes stimuli (both female and male) compared to neutral slides. MtF transsexuals showed a significant decrease in corrugator activity at positive pictures respect to neutral ones. Finally, FtM group showed higher zygomatic activity during the presentation of female nudes respect to neutral ones. These data are in agreement with literature previously reported.

On the contrary, we didn’t obtain a significant difference between negative and positive stimuli and women didn’t show an increase in zygomatic activity compared with men as previously reported (Greenwald, 1989). Probably the exiguity of our sub-samples can explain the discrepancies. However, if we consider the tendency of the facial muscles among the positive, the negative and the neutral slides, we observe a higher activity of corrugator during the negative pictures for all the groups with a general decrease during the positive slides. The zygomatic response doesn’t evidence linear data.  

The facial electromyographycal response at nude stimuli makes manifest patterns so characteristic that allow us to discriminate men and FtM from women and MtF.

Control men showed a positive disposition toward nudes, in particular for female attractive nudes with an increase in the zygomatic activity. Also FtM transsexuals seemed to be more positively activated from women’s nudes than men’s nudes.

On the contrary, heterosexual women evidenced a higher zygomatic activity an a decrease in corrugator activity for male nudes respect to female ones.

Finally, MtF transsexuals showed a tendency similar to control women: an increase in zygomatic activity and a decrease in corrugator activity during male nudes and an inverse pattern for female nudes.

Therefore, only men and FtM showed a zygomatic activity higher than corrugator activity during female nudes. Women and MtF didn’t evidence the same tendency for male pictures, suggesting a real sexual attractive toward women. 

These data seem to confirm than men and FtM transsexuals are more capable in expressing sexual attraction with involuntary behaviours. On the contrary, women and MtF transsexuals appear more inhibited and sometimes disgusted viewing nudes in general. FtM transsexuals and control men had similar reaction toward naked women: is it a sign of similar sexual orientation, a real sexual attraction toward women? The differences between the sexes and their homologous transsexuals can refer to social/cultural norms and to different cognitive and affective styles, probably.

The results of this study are in agreement with an a previous research of ours about heart rate evaluation in FtM and MtF transsexuals compared to a control group with the same pictures. Also in that case, transsexuals showed a psychophysiological pattern similar to sex they felt to belong.
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Foglio1

		

						NEUTRE								NEGATIVE								POS								NUDIF								NUDIM

						COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX

		M		SORIA		6.50		11.35		5.67		4.32		8.09		16.94		6.69		7.98		6.02		7.76		4.27		3.66		5.82		14.40		9.09		7.13		5.53		7.74		8.22		4.58

		M		CRISCIANI		18.27		24.83		10.19		5.13		12.92		12.23		23.18		16.82		14.06		13.37		15.37		12.69		15.65		16.15		14.12		18.69		16.27		17.47		10.18		10.60

		M		ESPOSITO		10.13		13.01		6.94		7.31		6.64		7.06		4.15		10.26		8.96		11.67		11.90		9.17		7.76		8.47		7.19		13.37		5.82		6.33		5.18		9.48

		M		CASTELLI		10.97		10.57		6.26		4.13		15.66		10.78		15.85		14.98		7.45		9.67		23.60		10.71		6.24		6.04		17.81		19.34		10.06		5.19		21.84		8.33

		M		VALFRE		74.45		179.38		871.00		39.71		55.33		122.90		7.54		45.37		100.39		159.07		7.10		40.04		76.83		96.39		6.13		30.28		92.09		118.18		7.18		32.37

		M		CAVANNA		15.26		7.00		0.10		3.00		13.55		5.10		0.06		1.87		11.01		6.17		0.10		2.42		11.86		7.15		0.54		92.48		13.73		8.24		0.16		15.29

		M		ABDEL		12.16		8.44		15.20		128.45		4.96		3.81		2.71		2.42		5.06		4.34		4.49		3.21		10.04		14.47		55.13		509.72		5.94		6.14		45.96		64.25

		F		ROCCELLO		25.84		20.20		25.68		16.10		19.70		24.51		16.45		11.14		13.09		16.83		7.04		7.88		51.04		50.45		36.00		24.47		26.06		29.40		13.57		11.26

		F		VERDE		15.21		18.94		6.20		5.55		13.43		11.93		21.08		12.03		14.53		12.69		15.26		10.24		18.86		23.74		32.99		28.96		20.53		22.32		38.31		23.78

		F		URSONE		13.77		28.72		30.09		14.03		23.18		92.73		18.51		15.28		10.44		13.05		13.41		10.63		14.41		16.20		39.82		26.15		20.32		23.07		33.37		25.55

		F		LOPA		19.18		15.60		15.13		9.83		17.64		17.01		16.79		8.22		21.09		22.12		19.95		6.32		22.34		21.17		7.13		6.50		21.62		20.07		18.00		8.74

		F		LO GIUDICE		17.77		18.31		5.86		5.78		14.67		16.54		6.87		16.49		24.72		18.64		2.85		4.13		30.66		27.63		2.62		4.46		28.08		2.38		4.32		5.14

		F		BAIMA		96.68		90.64		121.27		201.73		109.48		153.10		40.83		30.76		84.80		79.23		20.82		31.60		116.42		81.03		16.69		14.58		13.68		81.02		25.24		31.43

		F		GRASSO		130.68		211.79		88.06		115.06		476.96		137.34		89.53		181.14		106.48		130.40		72.89		139.82		119.19		254.52		79.34		138.60		6500.85		3461.38		122.20		1310.60

		FtM		BATTAGLIA		21.46		440.90		8.10		410.00		29.96		364.45		5.29		625.00		27.22		264.41		4.91		320.00		25.23		284.88		6.28		362.00		27.34		163.97		21.96		15.86

		FtM		FIORENZO		23.17		16.54		8.36		9.27		24.83		12.85		11.51		13.01		33.15		19.98		16.34		24.78		31.26		11.90		19.71		32.29		31.16		14.22		17.40		26.96

		FtM		BELLO		19.72		8.73		4.12		6.48		23.25		8.37		4.49		4.99		14.08		8.65		7.81		14.27		13.63		8.01		6.03		9.01		12.35		8.67		4.33		8.79

		FtM		SACCHETTO		9.97		6.92		4.32		4.71		8.72		6.77		4.55		4.87		7.96		7.95		9.28		5.93		9.72		7.46		10.45		6.32		8.61		6.18		4.61		4.65

		FtM		CREPALDI		11.93		0.35		3.47		0.17		28.94		0.42		3.93		0.1		15.88		0.5		6.02		0.35		3.61		0.49		24.75		0.52		3.3		0.4		4.85		0.33

		FtM		PALATANO		7.79		15.52		138.81		92.9		21.15		23.82		109.59		255.2		37.34		15.71		536.53		818.49		180.29		50.05		769.65		1464.54		20.79		22.98		1375.11		1815.46

		FtM		GIAMPIETRO		55.24		30.23		7.27		11.37		41.43		60.45		20.78		116.34		76.12		39.51		10.18		7.21		71.37		57.33		21.83		74.42		68.64		26.5		8.77		8.56

		MtF		CAMMAROTA		8.79		8.76		5.85		6.60		10.86		19.79		6.88		4.89		7.96		9.26		3.95		4.12		18.13		21.74		3.96		3.59		6.78		8.15		4.80		4.85

		MtF		FURCO		23.16		9.58		11.70		8.08		28.40		19.12		9.65		6.60		19.14		7.94		17.72		25.91		20.15		11.95		15.96		21.28		41.01		12.55		18.16		19.45

		MtF		CALLARI		12.26		9.09		7.55		7.96		12.09		9.22		8.00		7.61		9.36		9.03		5.29		6.08		12.73		14.15		7.21		7.52		14.37		15.04		4.10		6.65

		MtF		CARREL		18.29		17.27		21.72		8.18		13.38		42.15		3.86		3.68		7.11		22.64		11.19		6.06		21.18		79.14		83.3		129.12		10.27		18.68		4.02		20.08

		MtF		ALESSI		106.62		45.33		212.35		71.94		118.23		24.13		421.08		46.48		111.19		32.69		252.71		37.14		90.47		34.11		895.09		26.86		95.25		18.28		359.05		25.65

		MtF		LIBRERA		33.38		35.84		1.46		1.17		13.74		18.2		4.31		4.89		17.1		16.81		17.81		14.15		28.21		27.53		2.56		1.2		16.11		12.64		2.87		19.13

		MtF		MINASI		47.42		29.21		15.42		80.44		76.31		52.27		12.73		74.09		45.83		29.76		33.41		55.66		55.92		23.24		38.34		26.14		34.03		22.4		23.42		56.17												-0.3359240297

																																						Z SCORE

		MEDIE DX SX				NEUTRE				NEGATIVE				POS				NUDIF				NUDIM																NEUTRE				NEGATIVE				POS				NUDIF				NUDIM

						corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico				Media		SD								corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico

		M		SORIA		8.93		5.00		12.52		7.34		6.89		3.97		10.11		8.11		6.64		6.40				7.59		2.48				M		SORIA		0.54		-1.04		1.99		-0.10		-0.28		-1.46		1.02		0.21		-0.38		-0.48

		M		CRISCIANI		21.55		7.66		12.58		20.00		13.72		14.03		15.90		16.41		16.87		10.39				14.91		4.19				M		CRISCIANI		1.59		-1.73		-0.56		1.22		-0.29		-0.21		0.24		0.36		0.47		-1.08

		M		ESPOSITO		11.57		7.13		6.85		7.21		10.32		10.54		8.12		10.28		6.08		7.33				8.54		1.94				M		ESPOSITO		1.57		-0.73		-0.87		-0.69		0.92		1.03		-0.22		0.90		-1.27		-0.63

		M		CASTELLI		10.77		5.20		13.22		15.42		8.56		17.16		6.14		18.58		7.63		15.09				11.77		4.77				M		CASTELLI		-0.21		-1.38		0.30		0.76		-0.67		1.13		-1.18		1.42		-0.87		0.69

		M		VALFRE		126.92		455.36		89.12		26.46		129.73		23.57		86.61		18.21		105.14		19.78				108.09		129.93				M		VALFRE		0.14				-0.15		-0.63		0.17		-0.65		-0.17		-0.69		-0.02		-0.68

		M		CAVANNA		11.13		1.55		9.33		0.97		8.59		1.26		9.51		46.51		10.99		7.73				10.75		13.19				M		CAVANNA		0.03		-0.70		-0.11		-0.74		-0.16		-0.72		-0.09				0.02		-0.23

		M		ABDEL		10.30		71.83		4.39		2.57		4.70		3.85		12.26		282.43		6.04		55.11				45.35		86.76				M		ABDEL		-0.40		0.31		-0.47		-0.49		-0.47		-0.48		-0.38				-0.45		0.11

		F		ROCCELLO		23.02		20.89		22.11		13.80		14.96		7.46		50.75		30.24		27.73		12.42				22.34		12.24				F		ROCCELLO		0.06		-0.12		-0.02		-0.70		-0.60		-1.22				0.65		0.44		-0.81

		F		VERDE		17.08		5.88		12.68		16.56		13.61		12.75		21.30		30.98		21.43		31.05				18.33		8.06				F		VERDE		-0.16		-1.54		-0.70		-0.22		-0.59		-0.69		0.37		1.57		0.38		1.58

		F		URSONE		21.25		22.06		57.96		16.90		11.75		12.02		15.31		32.99		21.70		29.46				24.14		13.74				F		URSONE		-0.21		-0.15		2.46		-0.53		-0.90		-0.88		-0.64		0.64		-0.18		0.39

		F		LOPA		17.39		12.48		17.33		12.51		21.61		13.14		21.76		6.82		20.85		13.37				15.72		4.89				F		LOPA		0.34		-0.66		0.33		-0.66		1.20		-0.53		1.23		-1.82		1.05		-0.48

		F		LO GIUDICE		18.04		5.82		15.61		11.68		21.68		3.49		29.15		3.54		15.23		4.73				12.90		8.66				F		LO GIUDICE		0.59		-0.82		0.31		-0.14		1.01		-1.09		1.88		-1.08		0.27		-0.94

		F		BAIMA		93.66		161.50		131.29		35.80		82.02		26.21		98.73		15.64		47.35		28.34				72.05		49.34				F		BAIMA		0.44		1.81		1.20		-0.73		0.20		-0.93		0.54		-1.14		-0.50		-0.89

		F		GRASSO		171.24		101.56		307.15		135.34		118.44		106.36		186.86		108.97		4981.12		716.40				693.34		1518.11				F		GRASSO		-0.34		-0.39		-0.25		-0.37		-0.38		-0.39		-0.33		-0.38				0.02

		FTM		BATTAGLIA		231.18		209.05		197.21		315.15		145.82		162.46		155.06		184.14		95.66		18.91				171.46		79.21				FTM		BATTAGLIA		0.75		0.47		0.32		1.81		-0.32		-0.11		-0.21		0.16		-0.96		-1.93

		FTM		FIORENZO		19.86		8.82		18.84		12.26		26.57		20.56		21.58		26.00		22.69		22.18				19.93		5.58				FTM		FIORENZO		-0.01		-1.99		-0.20		-1.38		1.19		0.11		0.29		1.09		0.49		0.40

		FTM		BELLO		14.23		5.30		15.81		4.74		11.37		11.04		10.82		7.52		10.51		6.56				9.79		3.69				FTM		BELLO		1.20		-1.22		1.63		-1.37		0.43		0.34		0.28		-0.61		0.20		-0.87

		FTM		SACCHETTO		8.45		4.52		7.75		4.71		7.96		7.61		8.59		8.39		7.40		4.63				7.00		1.69				FTM		SACCHETTO		0.86		-1.47		0.44		-1.36		0.57		0.36		0.94		0.82		0.24		-1.40

		FTM		CREPALDI		6.14		1.82		14.68		2.02		8.19		3.19		2.05		12.64		1.85		2.59				5.52		4.80				FTM		CREPALDI		0.13		-0.77		1.91		-0.73		0.56		-0.49		-0.72		1.48		-0.76		-0.61

		FTM		PALATANO		11.66		115.86		22.49		182.40		26.53		677.51		115.17		1117.10		21.89		1595.29				388.59		558.14				FTM		PALATANO		-0.68		-0.49		-0.66		-0.37		-0.65		0.52		-0.49		1.31		-0.66		2.16

		FTM		GIAMPIETRO		42.74		9.32		50.94		68.56		57.82		8.70		64.35		48.13		47.57		8.67				40.68		23.27				FTM		GIAMPIETRO		0.09		-1.35		0.44		1.20		0.74		-1.37		1.02		0.32		0.30		-1.38

		MtF		CAMMAROTA		8.78		6.23		15.33		5.89		8.61		4.04		19.94		3.78		7.47		4.83				8.49		5.23				MtF		CAMMAROTA		0.06		-0.43		1.31		-0.50		0.02		-0.85				-0.90		-0.20		-0.70

		MtF		FURCO		16.37		9.89		23.76		8.13		13.54		21.82		16.05		18.62		26.78		18.81				17.38		5.88				MtF		FURCO		-0.17		-1.27		1.09		-1.57		-0.65		0.75		-0.23		0.21		1.60		0.24

		MtF		CALLARI		10.68		7.76		10.66		7.81		9.20		5.69		13.44		7.37		14.71		5.38				9.27		3.11				MtF		CALLARI		0.45		-0.49		0.45		-0.47		-0.02		-1.15		1.34		-0.61		1.75		-1.25

		MtF		CARREL		17.78		14.95		27.77		3.77		14.88		8.63		50.16		106.21		14.48		12.05				27.07		30.63				MtF		CARREL		-0.30		-0.40		0.02		-0.76		-0.40		-0.60		0.75				-0.41		-0.49

		MtF		ALESSI		75.98		142.15		71.18		233.78		71.94		144.93		62.29		460.98		56.77		192.35				151.23		124.62				MtF		ALESSI		-0.60		-0.07		-0.64		0.66		-0.64		-0.05		-0.71				-0.76		0.33

		MtF		LIBRERA		34.61		1.32		15.97		4.60		16.96		15.98		27.87		1.88		14.38		11.00				14.46		10.73				MtF		LIBRERA		1.88		-1.22		0.14		-0.92		0.23		0.14		1.25		-1.17		-0.01		-0.32

		MtF		MINASI		38.32		47.93		64.29		43.41		37.80		44.54		39.58		32.24		28.22		39.80				41.61		9.81				MtF		MINASI		-0.34		0.64				0.18		-0.39		0.30		-0.21		-0.96		-1.37		-0.19

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																M		corrugator		0.46		0.02		-0.11		-0.11		-0.36

																																		Zygomatic		-0.88		-0.10		-0.19		0.44		-0.33

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																F		corrugator		0.10		0.48		-0.01		0.51		0.24

																																		Zygomatic		-0.27		-0.48		-0.82		-0.22		-0.16

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																FtM		corrugator		0.33		0.56		0.36		0.16		-0.17

																																		Zygomatic		-0.97		-0.31		-0.09		0.65		-0.52

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																MtF		corrugator		0.14		0.39		-0.26		0.37		0.09

																																		Zygomatic		-0.46		-0.48		-0.21		-0.69		-0.34
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		Fig. 1a 1b: Corrugator and Zygomatic activity in Male

		and Female subjects.
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		Fig. 1a 1b: Corrugator and Zygomatic activity in FtM

		and MtF transsexuals.
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						NEUTRE								NEGATIVE								POS								NUDIF								NUDIM

						COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX

		M		SORIA		6.50		11.35		5.67		4.32		8.09		16.94		6.69		7.98		6.02		7.76		4.27		3.66		5.82		14.40		9.09		7.13		5.53		7.74		8.22		4.58

		M		CRISCIANI		18.27		24.83		10.19		5.13		12.92		12.23		23.18		16.82		14.06		13.37		15.37		12.69		15.65		16.15		14.12		18.69		16.27		17.47		10.18		10.60

		M		ESPOSITO		10.13		13.01		6.94		7.31		6.64		7.06		4.15		10.26		8.96		11.67		11.90		9.17		7.76		8.47		7.19		13.37		5.82		6.33		5.18		9.48

		M		CASTELLI		10.97		10.57		6.26		4.13		15.66		10.78		15.85		14.98		7.45		9.67		23.60		10.71		6.24		6.04		17.81		19.34		10.06		5.19		21.84		8.33

		M		VALFRE		74.45		179.38		871.00		39.71		55.33		122.90		7.54		45.37		100.39		159.07		7.10		40.04		76.83		96.39		6.13		30.28		92.09		118.18		7.18		32.37

		M		CAVANNA		15.26		7.00		0.10		3.00		13.55		5.10		0.06		1.87		11.01		6.17		0.10		2.42		11.86		7.15		0.54		92.48		13.73		8.24		0.16		15.29

		M		ABDEL		12.16		8.44		15.20		128.45		4.96		3.81		2.71		2.42		5.06		4.34		4.49		3.21		10.04		14.47		55.13		509.72		5.94		6.14		45.96		64.25

		F		ROCCELLO		25.84		20.20		25.68		16.10		19.70		24.51		16.45		11.14		13.09		16.83		7.04		7.88		51.04		50.45		36.00		24.47		26.06		29.40		13.57		11.26

		F		VERDE		15.21		18.94		6.20		5.55		13.43		11.93		21.08		12.03		14.53		12.69		15.26		10.24		18.86		23.74		32.99		28.96		20.53		22.32		38.31		23.78

		F		URSONE		13.77		28.72		30.09		14.03		23.18		92.73		18.51		15.28		10.44		13.05		13.41		10.63		14.41		16.20		39.82		26.15		20.32		23.07		33.37		25.55

		F		LOPA		19.18		15.60		15.13		9.83		17.64		17.01		16.79		8.22		21.09		22.12		19.95		6.32		22.34		21.17		7.13		6.50		21.62		20.07		18.00		8.74

		F		LO GIUDICE		17.77		18.31		5.86		5.78		14.67		16.54		6.87		16.49		24.72		18.64		2.85		4.13		30.66		27.63		2.62		4.46		28.08		2.38		4.32		5.14

		F		BAIMA		96.68		90.64		121.27		201.73		109.48		153.10		40.83		30.76		84.80		79.23		20.82		31.60		116.42		81.03		16.69		14.58		13.68		81.02		25.24		31.43

		F		GRASSO		130.68		211.79		88.06		115.06		476.96		137.34		89.53		181.14		106.48		130.40		72.89		139.82		119.19		254.52		79.34		138.60		6500.85		3461.38		122.20		1310.60

		FtM		BATTAGLIA		21.46		440.90		8.10		410.00		29.96		364.45		5.29		625.00		27.22		264.41		4.91		320.00		25.23		284.88		6.28		362.00		27.34		163.97		21.96		15.86

		FtM		FIORENZO		23.17		16.54		8.36		9.27		24.83		12.85		11.51		13.01		33.15		19.98		16.34		24.78		31.26		11.90		19.71		32.29		31.16		14.22		17.40		26.96

		FtM		BELLO		19.72		8.73		4.12		6.48		23.25		8.37		4.49		4.99		14.08		8.65		7.81		14.27		13.63		8.01		6.03		9.01		12.35		8.67		4.33		8.79

		FtM		SACCHETTO		9.97		6.92		4.32		4.71		8.72		6.77		4.55		4.87		7.96		7.95		9.28		5.93		9.72		7.46		10.45		6.32		8.61		6.18		4.61		4.65

		FtM		CREPALDI		11.93		0.35		3.47		0.17		28.94		0.42		3.93		0.1		15.88		0.5		6.02		0.35		3.61		0.49		24.75		0.52		3.3		0.4		4.85		0.33

		FtM		PALATANO		7.79		15.52		138.81		92.9		21.15		23.82		109.59		255.2		37.34		15.71		536.53		818.49		180.29		50.05		769.65		1464.54		20.79		22.98		1375.11		1815.46

		FtM		GIAMPIETRO		55.24		30.23		7.27		11.37		41.43		60.45		20.78		116.34		76.12		39.51		10.18		7.21		71.37		57.33		21.83		74.42		68.64		26.5		8.77		8.56

		MtF		CAMMAROTA		8.79		8.76		5.85		6.60		10.86		19.79		6.88		4.89		7.96		9.26		3.95		4.12		18.13		21.74		3.96		3.59		6.78		8.15		4.80		4.85

		MtF		FURCO		23.16		9.58		11.70		8.08		28.40		19.12		9.65		6.60		19.14		7.94		17.72		25.91		20.15		11.95		15.96		21.28		41.01		12.55		18.16		19.45

		MtF		CALLARI		12.26		9.09		7.55		7.96		12.09		9.22		8.00		7.61		9.36		9.03		5.29		6.08		12.73		14.15		7.21		7.52		14.37		15.04		4.10		6.65

		MtF		CARREL		18.29		17.27		21.72		8.18		13.38		42.15		3.86		3.68		7.11		22.64		11.19		6.06		21.18		79.14		83.3		129.12		10.27		18.68		4.02		20.08

		MtF		ALESSI		106.62		45.33		212.35		71.94		118.23		24.13		421.08		46.48		111.19		32.69		252.71		37.14		90.47		34.11		895.09		26.86		95.25		18.28		359.05		25.65

		MtF		LIBRERA		33.38		35.84		1.46		1.17		13.74		18.2		4.31		4.89		17.1		16.81		17.81		14.15		28.21		27.53		2.56		1.2		16.11		12.64		2.87		19.13

		MtF		MINASI		47.42		29.21		15.42		80.44		76.31		52.27		12.73		74.09		45.83		29.76		33.41		55.66		55.92		23.24		38.34		26.14		34.03		22.4		23.42		56.17												-0.3359240297

																																						Z SCORE

		MEDIE DX SX				NEUTRE				NEGATIVE				POS				NUDIF				NUDIM																NEUTRE				NEGATIVE				POS				NUDIF				NUDIM

						corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico				Media		SD								corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico

		M		SORIA		8.93		5.00		12.52		7.34		6.89		3.97		10.11		8.11		6.64		6.40				7.59		2.48				M		SORIA		0.54		-1.04		1.99		-0.10		-0.28		-1.46		1.02		0.21		-0.38		-0.48

		M		CRISCIANI		21.55		7.66		12.58		20.00		13.72		14.03		15.90		16.41		16.87		10.39				14.91		4.19				M		CRISCIANI		1.59		-1.73		-0.56		1.22		-0.29		-0.21		0.24		0.36		0.47		-1.08

		M		ESPOSITO		11.57		7.13		6.85		7.21		10.32		10.54		8.12		10.28		6.08		7.33				8.54		1.94				M		ESPOSITO		1.57		-0.73		-0.87		-0.69		0.92		1.03		-0.22		0.90		-1.27		-0.63

		M		CASTELLI		10.77		5.20		13.22		15.42		8.56		17.16		6.14		18.58		7.63		15.09				11.77		4.77				M		CASTELLI		-0.21		-1.38		0.30		0.76		-0.67		1.13		-1.18		1.42		-0.87		0.69

		M		VALFRE		126.92		455.36		89.12		26.46		129.73		23.57		86.61		18.21		105.14		19.78				108.09		129.93				M		VALFRE		0.14				-0.15		-0.63		0.17		-0.65		-0.17		-0.69		-0.02		-0.68

		M		CAVANNA		11.13		1.55		9.33		0.97		8.59		1.26		9.51		46.51		10.99		7.73				10.75		13.19				M		CAVANNA		0.03		-0.70		-0.11		-0.74		-0.16		-0.72		-0.09				0.02		-0.23

		M		ABDEL		10.30		71.83		4.39		2.57		4.70		3.85		12.26		282.43		6.04		55.11				45.35		86.76				M		ABDEL		-0.40		0.31		-0.47		-0.49		-0.47		-0.48		-0.38				-0.45		0.11

		F		ROCCELLO		23.02		20.89		22.11		13.80		14.96		7.46		50.75		30.24		27.73		12.42				22.34		12.24				F		ROCCELLO		0.06		-0.12		-0.02		-0.70		-0.60		-1.22				0.65		0.44		-0.81

		F		VERDE		17.08		5.88		12.68		16.56		13.61		12.75		21.30		30.98		21.43		31.05				18.33		8.06				F		VERDE		-0.16		-1.54		-0.70		-0.22		-0.59		-0.69		0.37		1.57		0.38		1.58

		F		URSONE		21.25		22.06		57.96		16.90		11.75		12.02		15.31		32.99		21.70		29.46				24.14		13.74				F		URSONE		-0.21		-0.15		2.46		-0.53		-0.90		-0.88		-0.64		0.64		-0.18		0.39

		F		LOPA		17.39		12.48		17.33		12.51		21.61		13.14		21.76		6.82		20.85		13.37				15.72		4.89				F		LOPA		0.34		-0.66		0.33		-0.66		1.20		-0.53		1.23		-1.82		1.05		-0.48

		F		LO GIUDICE		18.04		5.82		15.61		11.68		21.68		3.49		29.15		3.54		15.23		4.73				12.90		8.66				F		LO GIUDICE		0.59		-0.82		0.31		-0.14		1.01		-1.09		1.88		-1.08		0.27		-0.94

		F		BAIMA		93.66		161.50		131.29		35.80		82.02		26.21		98.73		15.64		47.35		28.34				72.05		49.34				F		BAIMA		0.44		1.81		1.20		-0.73		0.20		-0.93		0.54		-1.14		-0.50		-0.89

		F		GRASSO		171.24		101.56		307.15		135.34		118.44		106.36		186.86		108.97		4981.12		716.40				693.34		1518.11				F		GRASSO		-0.34		-0.39		-0.25		-0.37		-0.38		-0.39		-0.33		-0.38				0.02

		FTM		BATTAGLIA		231.18		209.05		197.21		315.15		145.82		162.46		155.06		184.14		95.66		18.91				171.46		79.21				FTM		BATTAGLIA		0.75		0.47		0.32		1.81		-0.32		-0.11		-0.21		0.16		-0.96		-1.93

		FTM		FIORENZO		19.86		8.82		18.84		12.26		26.57		20.56		21.58		26.00		22.69		22.18				19.93		5.58				FTM		FIORENZO		-0.01		-1.99		-0.20		-1.38		1.19		0.11		0.29		1.09		0.49		0.40

		FTM		BELLO		14.23		5.30		15.81		4.74		11.37		11.04		10.82		7.52		10.51		6.56				9.79		3.69				FTM		BELLO		1.20		-1.22		1.63		-1.37		0.43		0.34		0.28		-0.61		0.20		-0.87

		FTM		SACCHETTO		8.45		4.52		7.75		4.71		7.96		7.61		8.59		8.39		7.40		4.63				7.00		1.69				FTM		SACCHETTO		0.86		-1.47		0.44		-1.36		0.57		0.36		0.94		0.82		0.24		-1.40

		FTM		CREPALDI		6.14		1.82		14.68		2.02		8.19		3.19		2.05		12.64		1.85		2.59				5.52		4.80				FTM		CREPALDI		0.13		-0.77		1.91		-0.73		0.56		-0.49		-0.72		1.48		-0.76		-0.61

		FTM		PALATANO		11.66		115.86		22.49		182.40		26.53		677.51		115.17		1117.10		21.89		1595.29				388.59		558.14				FTM		PALATANO		-0.68		-0.49		-0.66		-0.37		-0.65		0.52		-0.49		1.31		-0.66		2.16

		FTM		GIAMPIETRO		42.74		9.32		50.94		68.56		57.82		8.70		64.35		48.13		47.57		8.67				40.68		23.27				FTM		GIAMPIETRO		0.09		-1.35		0.44		1.20		0.74		-1.37		1.02		0.32		0.30		-1.38

		MtF		CAMMAROTA		8.78		6.23		15.33		5.89		8.61		4.04		19.94		3.78		7.47		4.83				8.49		5.23				MtF		CAMMAROTA		0.06		-0.43		1.31		-0.50		0.02		-0.85				-0.90		-0.20		-0.70

		MtF		FURCO		16.37		9.89		23.76		8.13		13.54		21.82		16.05		18.62		26.78		18.81				17.38		5.88				MtF		FURCO		-0.17		-1.27		1.09		-1.57		-0.65		0.75		-0.23		0.21		1.60		0.24

		MtF		CALLARI		10.68		7.76		10.66		7.81		9.20		5.69		13.44		7.37		14.71		5.38				9.27		3.11				MtF		CALLARI		0.45		-0.49		0.45		-0.47		-0.02		-1.15		1.34		-0.61		1.75		-1.25

		MtF		CARREL		17.78		14.95		27.77		3.77		14.88		8.63		50.16		106.21		14.48		12.05				27.07		30.63				MtF		CARREL		-0.30		-0.40		0.02		-0.76		-0.40		-0.60		0.75				-0.41		-0.49

		MtF		ALESSI		75.98		142.15		71.18		233.78		71.94		144.93		62.29		460.98		56.77		192.35				151.23		124.62				MtF		ALESSI		-0.60		-0.07		-0.64		0.66		-0.64		-0.05		-0.71				-0.76		0.33

		MtF		LIBRERA		34.61		1.32		15.97		4.60		16.96		15.98		27.87		1.88		14.38		11.00				14.46		10.73				MtF		LIBRERA		1.88		-1.22		0.14		-0.92		0.23		0.14		1.25		-1.17		-0.01		-0.32

		MtF		MINASI		38.32		47.93		64.29		43.41		37.80		44.54		39.58		32.24		28.22		39.80				41.61		9.81				MtF		MINASI		-0.34		0.64				0.18		-0.39		0.30		-0.21		-0.96		-1.37		-0.19

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																M		corrugator		0.46		0.02		-0.11		-0.11		-0.36

																																		Zygomatic		-0.88		-0.10		-0.19		0.44		-0.33

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																F		corrugator		0.10		0.48		-0.01		0.51		0.24

																																		Zygomatic		-0.27		-0.48		-0.82		-0.22		-0.16

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																FtM		corrugator		0.33		0.56		0.36		0.16		-0.17

																																		Zygomatic		-0.97		-0.31		-0.09		0.65		-0.52

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																MtF		corrugator		0.14		0.39		-0.26		0.37		0.09

																																		Zygomatic		-0.46		-0.48		-0.21		-0.69		-0.34
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		Fig. 1a 1b: Corrugator and Zygomatic activity in Male

		and Female subjects.
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		Fig. 1a 1b: Corrugator and Zygomatic activity in FtM

		and MtF transsexuals.
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						NEUTRE								NEGATIVE								POS								NUDIF								NUDIM

						COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX

		M		SORIA		6.50		11.35		5.67		4.32		8.09		16.94		6.69		7.98		6.02		7.76		4.27		3.66		5.82		14.40		9.09		7.13		5.53		7.74		8.22		4.58

		M		CRISCIANI		18.27		24.83		10.19		5.13		12.92		12.23		23.18		16.82		14.06		13.37		15.37		12.69		15.65		16.15		14.12		18.69		16.27		17.47		10.18		10.60

		M		ESPOSITO		10.13		13.01		6.94		7.31		6.64		7.06		4.15		10.26		8.96		11.67		11.90		9.17		7.76		8.47		7.19		13.37		5.82		6.33		5.18		9.48

		M		CASTELLI		10.97		10.57		6.26		4.13		15.66		10.78		15.85		14.98		7.45		9.67		23.60		10.71		6.24		6.04		17.81		19.34		10.06		5.19		21.84		8.33

		M		VALFRE		74.45		179.38		871.00		39.71		55.33		122.90		7.54		45.37		100.39		159.07		7.10		40.04		76.83		96.39		6.13		30.28		92.09		118.18		7.18		32.37

		M		CAVANNA		15.26		7.00		0.10		3.00		13.55		5.10		0.06		1.87		11.01		6.17		0.10		2.42		11.86		7.15		0.54		92.48		13.73		8.24		0.16		15.29

		M		ABDEL		12.16		8.44		15.20		128.45		4.96		3.81		2.71		2.42		5.06		4.34		4.49		3.21		10.04		14.47		55.13		509.72		5.94		6.14		45.96		64.25

		F		ROCCELLO		25.84		20.20		25.68		16.10		19.70		24.51		16.45		11.14		13.09		16.83		7.04		7.88		51.04		50.45		36.00		24.47		26.06		29.40		13.57		11.26

		F		VERDE		15.21		18.94		6.20		5.55		13.43		11.93		21.08		12.03		14.53		12.69		15.26		10.24		18.86		23.74		32.99		28.96		20.53		22.32		38.31		23.78

		F		URSONE		13.77		28.72		30.09		14.03		23.18		92.73		18.51		15.28		10.44		13.05		13.41		10.63		14.41		16.20		39.82		26.15		20.32		23.07		33.37		25.55

		F		LOPA		19.18		15.60		15.13		9.83		17.64		17.01		16.79		8.22		21.09		22.12		19.95		6.32		22.34		21.17		7.13		6.50		21.62		20.07		18.00		8.74

		F		LO GIUDICE		17.77		18.31		5.86		5.78		14.67		16.54		6.87		16.49		24.72		18.64		2.85		4.13		30.66		27.63		2.62		4.46		28.08		2.38		4.32		5.14

		F		BAIMA		96.68		90.64		121.27		201.73		109.48		153.10		40.83		30.76		84.80		79.23		20.82		31.60		116.42		81.03		16.69		14.58		13.68		81.02		25.24		31.43

		F		GRASSO		130.68		211.79		88.06		115.06		476.96		137.34		89.53		181.14		106.48		130.40		72.89		139.82		119.19		254.52		79.34		138.60		6500.85		3461.38		122.20		1310.60

		FtM		BATTAGLIA		21.46		440.90		8.10		410.00		29.96		364.45		5.29		625.00		27.22		264.41		4.91		320.00		25.23		284.88		6.28		362.00		27.34		163.97		21.96		15.86

		FtM		FIORENZO		23.17		16.54		8.36		9.27		24.83		12.85		11.51		13.01		33.15		19.98		16.34		24.78		31.26		11.90		19.71		32.29		31.16		14.22		17.40		26.96

		FtM		BELLO		19.72		8.73		4.12		6.48		23.25		8.37		4.49		4.99		14.08		8.65		7.81		14.27		13.63		8.01		6.03		9.01		12.35		8.67		4.33		8.79

		FtM		SACCHETTO		9.97		6.92		4.32		4.71		8.72		6.77		4.55		4.87		7.96		7.95		9.28		5.93		9.72		7.46		10.45		6.32		8.61		6.18		4.61		4.65

		FtM		CREPALDI		11.93		0.35		3.47		0.17		28.94		0.42		3.93		0.1		15.88		0.5		6.02		0.35		3.61		0.49		24.75		0.52		3.3		0.4		4.85		0.33

		FtM		PALATANO		7.79		15.52		138.81		92.9		21.15		23.82		109.59		255.2		37.34		15.71		536.53		818.49		180.29		50.05		769.65		1464.54		20.79		22.98		1375.11		1815.46

		FtM		GIAMPIETRO		55.24		30.23		7.27		11.37		41.43		60.45		20.78		116.34		76.12		39.51		10.18		7.21		71.37		57.33		21.83		74.42		68.64		26.5		8.77		8.56

		MtF		CAMMAROTA		8.79		8.76		5.85		6.60		10.86		19.79		6.88		4.89		7.96		9.26		3.95		4.12		18.13		21.74		3.96		3.59		6.78		8.15		4.80		4.85

		MtF		FURCO		23.16		9.58		11.70		8.08		28.40		19.12		9.65		6.60		19.14		7.94		17.72		25.91		20.15		11.95		15.96		21.28		41.01		12.55		18.16		19.45

		MtF		CALLARI		12.26		9.09		7.55		7.96		12.09		9.22		8.00		7.61		9.36		9.03		5.29		6.08		12.73		14.15		7.21		7.52		14.37		15.04		4.10		6.65

		MtF		CARREL		18.29		17.27		21.72		8.18		13.38		42.15		3.86		3.68		7.11		22.64		11.19		6.06		21.18		79.14		83.3		129.12		10.27		18.68		4.02		20.08

		MtF		ALESSI		106.62		45.33		212.35		71.94		118.23		24.13		421.08		46.48		111.19		32.69		252.71		37.14		90.47		34.11		895.09		26.86		95.25		18.28		359.05		25.65

		MtF		LIBRERA		33.38		35.84		1.46		1.17		13.74		18.2		4.31		4.89		17.1		16.81		17.81		14.15		28.21		27.53		2.56		1.2		16.11		12.64		2.87		19.13

		MtF		MINASI		47.42		29.21		15.42		80.44		76.31		52.27		12.73		74.09		45.83		29.76		33.41		55.66		55.92		23.24		38.34		26.14		34.03		22.4		23.42		56.17												-0.3359240297

																																						Z SCORE

		MEDIE DX SX				NEUTRE				NEGATIVE				POS				NUDIF				NUDIM																NEUTRE				NEGATIVE				POS				NUDIF				NUDIM

						corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico				Media		SD								corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico

		M		SORIA		8.93		5.00		12.52		7.34		6.89		3.97		10.11		8.11		6.64		6.40				7.59		2.48				M		SORIA		0.54		-1.04		1.99		-0.10		-0.28		-1.46		1.02		0.21		-0.38		-0.48

		M		CRISCIANI		21.55		7.66		12.58		20.00		13.72		14.03		15.90		16.41		16.87		10.39				14.91		4.19				M		CRISCIANI		1.59		-1.73		-0.56		1.22		-0.29		-0.21		0.24		0.36		0.47		-1.08

		M		ESPOSITO		11.57		7.13		6.85		7.21		10.32		10.54		8.12		10.28		6.08		7.33				8.54		1.94				M		ESPOSITO		1.57		-0.73		-0.87		-0.69		0.92		1.03		-0.22		0.90		-1.27		-0.63

		M		CASTELLI		10.77		5.20		13.22		15.42		8.56		17.16		6.14		18.58		7.63		15.09				11.77		4.77				M		CASTELLI		-0.21		-1.38		0.30		0.76		-0.67		1.13		-1.18		1.42		-0.87		0.69

		M		VALFRE		126.92		455.36		89.12		26.46		129.73		23.57		86.61		18.21		105.14		19.78				108.09		129.93				M		VALFRE		0.14				-0.15		-0.63		0.17		-0.65		-0.17		-0.69		-0.02		-0.68

		M		CAVANNA		11.13		1.55		9.33		0.97		8.59		1.26		9.51		46.51		10.99		7.73				10.75		13.19				M		CAVANNA		0.03		-0.70		-0.11		-0.74		-0.16		-0.72		-0.09				0.02		-0.23

		M		ABDEL		10.30		71.83		4.39		2.57		4.70		3.85		12.26		282.43		6.04		55.11				45.35		86.76				M		ABDEL		-0.40		0.31		-0.47		-0.49		-0.47		-0.48		-0.38				-0.45		0.11

		F		ROCCELLO		23.02		20.89		22.11		13.80		14.96		7.46		50.75		30.24		27.73		12.42				22.34		12.24				F		ROCCELLO		0.06		-0.12		-0.02		-0.70		-0.60		-1.22				0.65		0.44		-0.81

		F		VERDE		17.08		5.88		12.68		16.56		13.61		12.75		21.30		30.98		21.43		31.05				18.33		8.06				F		VERDE		-0.16		-1.54		-0.70		-0.22		-0.59		-0.69		0.37		1.57		0.38		1.58

		F		URSONE		21.25		22.06		57.96		16.90		11.75		12.02		15.31		32.99		21.70		29.46				24.14		13.74				F		URSONE		-0.21		-0.15		2.46		-0.53		-0.90		-0.88		-0.64		0.64		-0.18		0.39

		F		LOPA		17.39		12.48		17.33		12.51		21.61		13.14		21.76		6.82		20.85		13.37				15.72		4.89				F		LOPA		0.34		-0.66		0.33		-0.66		1.20		-0.53		1.23		-1.82		1.05		-0.48

		F		LO GIUDICE		18.04		5.82		15.61		11.68		21.68		3.49		29.15		3.54		15.23		4.73				12.90		8.66				F		LO GIUDICE		0.59		-0.82		0.31		-0.14		1.01		-1.09		1.88		-1.08		0.27		-0.94

		F		BAIMA		93.66		161.50		131.29		35.80		82.02		26.21		98.73		15.64		47.35		28.34				72.05		49.34				F		BAIMA		0.44		1.81		1.20		-0.73		0.20		-0.93		0.54		-1.14		-0.50		-0.89

		F		GRASSO		171.24		101.56		307.15		135.34		118.44		106.36		186.86		108.97		4981.12		716.40				693.34		1518.11				F		GRASSO		-0.34		-0.39		-0.25		-0.37		-0.38		-0.39		-0.33		-0.38				0.02

		FTM		BATTAGLIA		231.18		209.05		197.21		315.15		145.82		162.46		155.06		184.14		95.66		18.91				171.46		79.21				FTM		BATTAGLIA		0.75		0.47		0.32		1.81		-0.32		-0.11		-0.21		0.16		-0.96		-1.93

		FTM		FIORENZO		19.86		8.82		18.84		12.26		26.57		20.56		21.58		26.00		22.69		22.18				19.93		5.58				FTM		FIORENZO		-0.01		-1.99		-0.20		-1.38		1.19		0.11		0.29		1.09		0.49		0.40

		FTM		BELLO		14.23		5.30		15.81		4.74		11.37		11.04		10.82		7.52		10.51		6.56				9.79		3.69				FTM		BELLO		1.20		-1.22		1.63		-1.37		0.43		0.34		0.28		-0.61		0.20		-0.87

		FTM		SACCHETTO		8.45		4.52		7.75		4.71		7.96		7.61		8.59		8.39		7.40		4.63				7.00		1.69				FTM		SACCHETTO		0.86		-1.47		0.44		-1.36		0.57		0.36		0.94		0.82		0.24		-1.40

		FTM		CREPALDI		6.14		1.82		14.68		2.02		8.19		3.19		2.05		12.64		1.85		2.59				5.52		4.80				FTM		CREPALDI		0.13		-0.77		1.91		-0.73		0.56		-0.49		-0.72		1.48		-0.76		-0.61

		FTM		PALATANO		11.66		115.86		22.49		182.40		26.53		677.51		115.17		1117.10		21.89		1595.29				388.59		558.14				FTM		PALATANO		-0.68		-0.49		-0.66		-0.37		-0.65		0.52		-0.49		1.31		-0.66		2.16

		FTM		GIAMPIETRO		42.74		9.32		50.94		68.56		57.82		8.70		64.35		48.13		47.57		8.67				40.68		23.27				FTM		GIAMPIETRO		0.09		-1.35		0.44		1.20		0.74		-1.37		1.02		0.32		0.30		-1.38

		MtF		CAMMAROTA		8.78		6.23		15.33		5.89		8.61		4.04		19.94		3.78		7.47		4.83				8.49		5.23				MtF		CAMMAROTA		0.06		-0.43		1.31		-0.50		0.02		-0.85				-0.90		-0.20		-0.70

		MtF		FURCO		16.37		9.89		23.76		8.13		13.54		21.82		16.05		18.62		26.78		18.81				17.38		5.88				MtF		FURCO		-0.17		-1.27		1.09		-1.57		-0.65		0.75		-0.23		0.21		1.60		0.24

		MtF		CALLARI		10.68		7.76		10.66		7.81		9.20		5.69		13.44		7.37		14.71		5.38				9.27		3.11				MtF		CALLARI		0.45		-0.49		0.45		-0.47		-0.02		-1.15		1.34		-0.61		1.75		-1.25

		MtF		CARREL		17.78		14.95		27.77		3.77		14.88		8.63		50.16		106.21		14.48		12.05				27.07		30.63				MtF		CARREL		-0.30		-0.40		0.02		-0.76		-0.40		-0.60		0.75				-0.41		-0.49

		MtF		ALESSI		75.98		142.15		71.18		233.78		71.94		144.93		62.29		460.98		56.77		192.35				151.23		124.62				MtF		ALESSI		-0.60		-0.07		-0.64		0.66		-0.64		-0.05		-0.71				-0.76		0.33

		MtF		LIBRERA		34.61		1.32		15.97		4.60		16.96		15.98		27.87		1.88		14.38		11.00				14.46		10.73				MtF		LIBRERA		1.88		-1.22		0.14		-0.92		0.23		0.14		1.25		-1.17		-0.01		-0.32

		MtF		MINASI		38.32		47.93		64.29		43.41		37.80		44.54		39.58		32.24		28.22		39.80				41.61		9.81				MtF		MINASI		-0.34		0.64				0.18		-0.39		0.30		-0.21		-0.96		-1.37		-0.19

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																M		corrugator		0.46		0.02		-0.11		-0.11		-0.36

																																		Zygomatic		-0.88		-0.10		-0.19		0.44		-0.33

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																F		corrugator		0.10		0.48		-0.01		0.51		0.24

																																		Zygomatic		-0.27		-0.48		-0.82		-0.22		-0.16

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																FtM		corrugator		0.33		0.56		0.36		0.16		-0.17

																																		Zygomatic		-0.97		-0.31		-0.09		0.65		-0.52

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																MtF		corrugator		0.14		0.39		-0.26		0.37		0.09

																																		Zygomatic		-0.46		-0.48		-0.21		-0.69		-0.34
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		Fig. 1a 1b: Corrugator and Zygomatic activity in Male

		and Female subjects.
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		Fig. 1a 1b: Corrugator and Zygomatic activity in FtM

		and MtF transsexuals.
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						NEUTRE								NEGATIVE								POS								NUDIF								NUDIM

						COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX		COSX		CODX		ZISX		ZIDX

		M		SORIA		6.50		11.35		5.67		4.32		8.09		16.94		6.69		7.98		6.02		7.76		4.27		3.66		5.82		14.40		9.09		7.13		5.53		7.74		8.22		4.58

		M		CRISCIANI		18.27		24.83		10.19		5.13		12.92		12.23		23.18		16.82		14.06		13.37		15.37		12.69		15.65		16.15		14.12		18.69		16.27		17.47		10.18		10.60

		M		ESPOSITO		10.13		13.01		6.94		7.31		6.64		7.06		4.15		10.26		8.96		11.67		11.90		9.17		7.76		8.47		7.19		13.37		5.82		6.33		5.18		9.48

		M		CASTELLI		10.97		10.57		6.26		4.13		15.66		10.78		15.85		14.98		7.45		9.67		23.60		10.71		6.24		6.04		17.81		19.34		10.06		5.19		21.84		8.33

		M		VALFRE		74.45		179.38		871.00		39.71		55.33		122.90		7.54		45.37		100.39		159.07		7.10		40.04		76.83		96.39		6.13		30.28		92.09		118.18		7.18		32.37

		M		CAVANNA		15.26		7.00		0.10		3.00		13.55		5.10		0.06		1.87		11.01		6.17		0.10		2.42		11.86		7.15		0.54		92.48		13.73		8.24		0.16		15.29

		M		ABDEL		12.16		8.44		15.20		128.45		4.96		3.81		2.71		2.42		5.06		4.34		4.49		3.21		10.04		14.47		55.13		509.72		5.94		6.14		45.96		64.25

		F		ROCCELLO		25.84		20.20		25.68		16.10		19.70		24.51		16.45		11.14		13.09		16.83		7.04		7.88		51.04		50.45		36.00		24.47		26.06		29.40		13.57		11.26

		F		VERDE		15.21		18.94		6.20		5.55		13.43		11.93		21.08		12.03		14.53		12.69		15.26		10.24		18.86		23.74		32.99		28.96		20.53		22.32		38.31		23.78

		F		URSONE		13.77		28.72		30.09		14.03		23.18		92.73		18.51		15.28		10.44		13.05		13.41		10.63		14.41		16.20		39.82		26.15		20.32		23.07		33.37		25.55

		F		LOPA		19.18		15.60		15.13		9.83		17.64		17.01		16.79		8.22		21.09		22.12		19.95		6.32		22.34		21.17		7.13		6.50		21.62		20.07		18.00		8.74

		F		LO GIUDICE		17.77		18.31		5.86		5.78		14.67		16.54		6.87		16.49		24.72		18.64		2.85		4.13		30.66		27.63		2.62		4.46		28.08		2.38		4.32		5.14

		F		BAIMA		96.68		90.64		121.27		201.73		109.48		153.10		40.83		30.76		84.80		79.23		20.82		31.60		116.42		81.03		16.69		14.58		13.68		81.02		25.24		31.43

		F		GRASSO		130.68		211.79		88.06		115.06		476.96		137.34		89.53		181.14		106.48		130.40		72.89		139.82		119.19		254.52		79.34		138.60		6500.85		3461.38		122.20		1310.60

		FtM		BATTAGLIA		21.46		440.90		8.10		410.00		29.96		364.45		5.29		625.00		27.22		264.41		4.91		320.00		25.23		284.88		6.28		362.00		27.34		163.97		21.96		15.86

		FtM		FIORENZO		23.17		16.54		8.36		9.27		24.83		12.85		11.51		13.01		33.15		19.98		16.34		24.78		31.26		11.90		19.71		32.29		31.16		14.22		17.40		26.96

		FtM		BELLO		19.72		8.73		4.12		6.48		23.25		8.37		4.49		4.99		14.08		8.65		7.81		14.27		13.63		8.01		6.03		9.01		12.35		8.67		4.33		8.79

		FtM		SACCHETTO		9.97		6.92		4.32		4.71		8.72		6.77		4.55		4.87		7.96		7.95		9.28		5.93		9.72		7.46		10.45		6.32		8.61		6.18		4.61		4.65

		FtM		CREPALDI		11.93		0.35		3.47		0.17		28.94		0.42		3.93		0.1		15.88		0.5		6.02		0.35		3.61		0.49		24.75		0.52		3.3		0.4		4.85		0.33

		FtM		PALATANO		7.79		15.52		138.81		92.9		21.15		23.82		109.59		255.2		37.34		15.71		536.53		818.49		180.29		50.05		769.65		1464.54		20.79		22.98		1375.11		1815.46

		FtM		GIAMPIETRO		55.24		30.23		7.27		11.37		41.43		60.45		20.78		116.34		76.12		39.51		10.18		7.21		71.37		57.33		21.83		74.42		68.64		26.5		8.77		8.56

		MtF		CAMMAROTA		8.79		8.76		5.85		6.60		10.86		19.79		6.88		4.89		7.96		9.26		3.95		4.12		18.13		21.74		3.96		3.59		6.78		8.15		4.80		4.85

		MtF		FURCO		23.16		9.58		11.70		8.08		28.40		19.12		9.65		6.60		19.14		7.94		17.72		25.91		20.15		11.95		15.96		21.28		41.01		12.55		18.16		19.45

		MtF		CALLARI		12.26		9.09		7.55		7.96		12.09		9.22		8.00		7.61		9.36		9.03		5.29		6.08		12.73		14.15		7.21		7.52		14.37		15.04		4.10		6.65

		MtF		CARREL		18.29		17.27		21.72		8.18		13.38		42.15		3.86		3.68		7.11		22.64		11.19		6.06		21.18		79.14		83.3		129.12		10.27		18.68		4.02		20.08

		MtF		ALESSI		106.62		45.33		212.35		71.94		118.23		24.13		421.08		46.48		111.19		32.69		252.71		37.14		90.47		34.11		895.09		26.86		95.25		18.28		359.05		25.65

		MtF		LIBRERA		33.38		35.84		1.46		1.17		13.74		18.2		4.31		4.89		17.1		16.81		17.81		14.15		28.21		27.53		2.56		1.2		16.11		12.64		2.87		19.13

		MtF		MINASI		47.42		29.21		15.42		80.44		76.31		52.27		12.73		74.09		45.83		29.76		33.41		55.66		55.92		23.24		38.34		26.14		34.03		22.4		23.42		56.17												-0.3359240297

																																						Z SCORE

		MEDIE DX SX				NEUTRE				NEGATIVE				POS				NUDIF				NUDIM																NEUTRE				NEGATIVE				POS				NUDIF				NUDIM

						corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico				Media		SD								corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico		corrugatore		zigomatico

		M		SORIA		8.93		5.00		12.52		7.34		6.89		3.97		10.11		8.11		6.64		6.40				7.59		2.48				M		SORIA		0.54		-1.04		1.99		-0.10		-0.28		-1.46		1.02		0.21		-0.38		-0.48

		M		CRISCIANI		21.55		7.66		12.58		20.00		13.72		14.03		15.90		16.41		16.87		10.39				14.91		4.19				M		CRISCIANI		1.59		-1.73		-0.56		1.22		-0.29		-0.21		0.24		0.36		0.47		-1.08

		M		ESPOSITO		11.57		7.13		6.85		7.21		10.32		10.54		8.12		10.28		6.08		7.33				8.54		1.94				M		ESPOSITO		1.57		-0.73		-0.87		-0.69		0.92		1.03		-0.22		0.90		-1.27		-0.63

		M		CASTELLI		10.77		5.20		13.22		15.42		8.56		17.16		6.14		18.58		7.63		15.09				11.77		4.77				M		CASTELLI		-0.21		-1.38		0.30		0.76		-0.67		1.13		-1.18		1.42		-0.87		0.69

		M		VALFRE		126.92		455.36		89.12		26.46		129.73		23.57		86.61		18.21		105.14		19.78				108.09		129.93				M		VALFRE		0.14				-0.15		-0.63		0.17		-0.65		-0.17		-0.69		-0.02		-0.68

		M		CAVANNA		11.13		1.55		9.33		0.97		8.59		1.26		9.51		46.51		10.99		7.73				10.75		13.19				M		CAVANNA		0.03		-0.70		-0.11		-0.74		-0.16		-0.72		-0.09				0.02		-0.23

		M		ABDEL		10.30		71.83		4.39		2.57		4.70		3.85		12.26		282.43		6.04		55.11				45.35		86.76				M		ABDEL		-0.40		0.31		-0.47		-0.49		-0.47		-0.48		-0.38				-0.45		0.11

		F		ROCCELLO		23.02		20.89		22.11		13.80		14.96		7.46		50.75		30.24		27.73		12.42				22.34		12.24				F		ROCCELLO		0.06		-0.12		-0.02		-0.70		-0.60		-1.22				0.65		0.44		-0.81

		F		VERDE		17.08		5.88		12.68		16.56		13.61		12.75		21.30		30.98		21.43		31.05				18.33		8.06				F		VERDE		-0.16		-1.54		-0.70		-0.22		-0.59		-0.69		0.37		1.57		0.38		1.58

		F		URSONE		21.25		22.06		57.96		16.90		11.75		12.02		15.31		32.99		21.70		29.46				24.14		13.74				F		URSONE		-0.21		-0.15		2.46		-0.53		-0.90		-0.88		-0.64		0.64		-0.18		0.39

		F		LOPA		17.39		12.48		17.33		12.51		21.61		13.14		21.76		6.82		20.85		13.37				15.72		4.89				F		LOPA		0.34		-0.66		0.33		-0.66		1.20		-0.53		1.23		-1.82		1.05		-0.48

		F		LO GIUDICE		18.04		5.82		15.61		11.68		21.68		3.49		29.15		3.54		15.23		4.73				12.90		8.66				F		LO GIUDICE		0.59		-0.82		0.31		-0.14		1.01		-1.09		1.88		-1.08		0.27		-0.94

		F		BAIMA		93.66		161.50		131.29		35.80		82.02		26.21		98.73		15.64		47.35		28.34				72.05		49.34				F		BAIMA		0.44		1.81		1.20		-0.73		0.20		-0.93		0.54		-1.14		-0.50		-0.89

		F		GRASSO		171.24		101.56		307.15		135.34		118.44		106.36		186.86		108.97		4981.12		716.40				693.34		1518.11				F		GRASSO		-0.34		-0.39		-0.25		-0.37		-0.38		-0.39		-0.33		-0.38				0.02

		FTM		BATTAGLIA		231.18		209.05		197.21		315.15		145.82		162.46		155.06		184.14		95.66		18.91				171.46		79.21				FTM		BATTAGLIA		0.75		0.47		0.32		1.81		-0.32		-0.11		-0.21		0.16		-0.96		-1.93

		FTM		FIORENZO		19.86		8.82		18.84		12.26		26.57		20.56		21.58		26.00		22.69		22.18				19.93		5.58				FTM		FIORENZO		-0.01		-1.99		-0.20		-1.38		1.19		0.11		0.29		1.09		0.49		0.40

		FTM		BELLO		14.23		5.30		15.81		4.74		11.37		11.04		10.82		7.52		10.51		6.56				9.79		3.69				FTM		BELLO		1.20		-1.22		1.63		-1.37		0.43		0.34		0.28		-0.61		0.20		-0.87

		FTM		SACCHETTO		8.45		4.52		7.75		4.71		7.96		7.61		8.59		8.39		7.40		4.63				7.00		1.69				FTM		SACCHETTO		0.86		-1.47		0.44		-1.36		0.57		0.36		0.94		0.82		0.24		-1.40

		FTM		CREPALDI		6.14		1.82		14.68		2.02		8.19		3.19		2.05		12.64		1.85		2.59				5.52		4.80				FTM		CREPALDI		0.13		-0.77		1.91		-0.73		0.56		-0.49		-0.72		1.48		-0.76		-0.61

		FTM		PALATANO		11.66		115.86		22.49		182.40		26.53		677.51		115.17		1117.10		21.89		1595.29				388.59		558.14				FTM		PALATANO		-0.68		-0.49		-0.66		-0.37		-0.65		0.52		-0.49		1.31		-0.66		2.16

		FTM		GIAMPIETRO		42.74		9.32		50.94		68.56		57.82		8.70		64.35		48.13		47.57		8.67				40.68		23.27				FTM		GIAMPIETRO		0.09		-1.35		0.44		1.20		0.74		-1.37		1.02		0.32		0.30		-1.38

		MtF		CAMMAROTA		8.78		6.23		15.33		5.89		8.61		4.04		19.94		3.78		7.47		4.83				8.49		5.23				MtF		CAMMAROTA		0.06		-0.43		1.31		-0.50		0.02		-0.85				-0.90		-0.20		-0.70

		MtF		FURCO		16.37		9.89		23.76		8.13		13.54		21.82		16.05		18.62		26.78		18.81				17.38		5.88				MtF		FURCO		-0.17		-1.27		1.09		-1.57		-0.65		0.75		-0.23		0.21		1.60		0.24

		MtF		CALLARI		10.68		7.76		10.66		7.81		9.20		5.69		13.44		7.37		14.71		5.38				9.27		3.11				MtF		CALLARI		0.45		-0.49		0.45		-0.47		-0.02		-1.15		1.34		-0.61		1.75		-1.25

		MtF		CARREL		17.78		14.95		27.77		3.77		14.88		8.63		50.16		106.21		14.48		12.05				27.07		30.63				MtF		CARREL		-0.30		-0.40		0.02		-0.76		-0.40		-0.60		0.75				-0.41		-0.49

		MtF		ALESSI		75.98		142.15		71.18		233.78		71.94		144.93		62.29		460.98		56.77		192.35				151.23		124.62				MtF		ALESSI		-0.60		-0.07		-0.64		0.66		-0.64		-0.05		-0.71				-0.76		0.33

		MtF		LIBRERA		34.61		1.32		15.97		4.60		16.96		15.98		27.87		1.88		14.38		11.00				14.46		10.73				MtF		LIBRERA		1.88		-1.22		0.14		-0.92		0.23		0.14		1.25		-1.17		-0.01		-0.32

		MtF		MINASI		38.32		47.93		64.29		43.41		37.80		44.54		39.58		32.24		28.22		39.80				41.61		9.81				MtF		MINASI		-0.34		0.64				0.18		-0.39		0.30		-0.21		-0.96		-1.37		-0.19

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																M		corrugator		0.46		0.02		-0.11		-0.11		-0.36

																																		Zygomatic		-0.88		-0.10		-0.19		0.44		-0.33

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																F		corrugator		0.10		0.48		-0.01		0.51		0.24

																																		Zygomatic		-0.27		-0.48		-0.82		-0.22		-0.16

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																FtM		corrugator		0.33		0.56		0.36		0.16		-0.17

																																		Zygomatic		-0.97		-0.31		-0.09		0.65		-0.52

																																				NEUTRAL		NEGATIVE		POSITIVE		FEMALE NUDES		MALE NUDES

																																MtF		corrugator		0.14		0.39		-0.26		0.37		0.09

																																		Zygomatic		-0.46		-0.48		-0.21		-0.69		-0.34
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		Fig. 1a 1b: Corrugator and Zygomatic activity in Male

		and Female subjects.
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		Fig. 1a 1b: Corrugator and Zygomatic activity in FtM

		and MtF transsexuals.
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