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GENERAL INTRODUCTION 

 

There is an amount of evidence attesting that shifts in menstrual cycle affect a 

variety of psychological processes in general, and social-cognitive processes in 

particular. Specifically, women, during the high conception risk (i.e., the probability of 

pregnancy) of the menstrual cycle, are more likely to pay attention on their physical 

appearance and attractiveness and compete with other women along these 

dimensions. Previous research (Durante, Griskevicius, Hill, Perilloux, & Li, 2011; 

Grammer, Renninger, Fischer, 2004; Haselton, Mortezaie, Pillsworth, Bleske-Rechek, 

& Frederick, 2007) shows that, when fertile, women dress in a more appealing 

manner, are more prone to purchase items that enhance their appearance (Hill & 

Durante, 2009). These effects testify to an enhancement of intra-sexual competition at 

higher, compared to lower level of conception risk. In addition, research in social 

psychology showed that stressing the relevance of female appearance, attractiveness 

and sexualization constitutes a proxy of female dehumanization (i.e., denying 

humanness to an individual or to a group humanness).  

In the following chapters, I will explore whether, compared to lower levels of 

conception risk, higher levels of conception risk lead to an enhancement of intra-

sexual competition as well as a selective increased of the dehumanization of other 

women as whole. 

In Chapter 1, I will present an overview of the physiology of the female menstrual 

cycle and I will describe the possible methods to compute the conception risk index of 
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an individual. 

In Chapter 2, I will briefly summarize studies on behavioral and cognitive changes 

associated with menstrual cycle. In particular, I will address the question of whether 

high conception risk affects the importance women devote to their own and other 

women's physical appearance as well the importance women attribute to dominance-

related cues in men. I will discuss this evidence, according to evolutionary and social 

psychological theories.  

In Chapter 3, I will then outline whether and how beauty and attractiveness 

contribute to the dehumanization of women, but not of men.  

On the basis of this review of the literature, I will put forward the hypothesis that I 

will test in four studies. First, in normally ovulating women, higher levels of 

conception risk relative to lower levels of conception risk, lead to dehumanize women 

but not men. Second, the enhancement of dehumanization of women at higher, 

relative to lower, levels of conception risk is a product of an increased intra-sexual 

competition present at this level of conception risk. 

Concretely, in Chapter 4, I will present results of two studies that analyze the 

effects of conception risk on dehumanization of women (versus two other control 

targets, namely men and elderly people), and on intra-sexual competition. 

Importantly, I will compare the expected association of conception risk and both 

dehumanization of women and intra-sexual competition in a group of normally 

ovulating women and in a group of hormonal contraceptive users. 

In Chapter 5, I will test whether increased levels of conception risk lead to 

dehumanization of other women and not of men on both animal and human 
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dimensions, in this research I will employ a sequential priming procedure in a lexical 

decision task, thus providing evidence of the potential automaticity of this effect. 

In Chapter 6, I will aim to replicate and to extent previous results, showing that the 

dehumanization of women but not of men occurs during high conception risk 

compared to low conception risk of the menstrual cycle. Moreover, I will test whether 

the dehumanization process, across menstrual cycle, involves women as the target or 

also extend to the self. Finally, I will explore, the relationship between the fluctuations 

of sex hormones across menstrual phases and the dehumanization of other women. 
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CHAPTER 1 

THE FEMALE MENSTRUAL CYCLE 

1.1 Menstrual cycle phases and hormonal fluctuations 

The menstrual cycle is a sequence of physiological change that involves a complex 

feedback structure in the central nervous system, which includes the gonadotropine, 

such as the follicle-stimulating hormone (i.e., FSH) the luteinizing hormone (i.e., LH), 

and the sex gonadal hormones, namely estrogen, progesterone and testosterone. The 

sex gonadal hormones are regulated via the hypothalamic-pituitary gonal (HPG)-axis 

in a hierarchical manner. The regulation starts in the ventral diencephalon with 

gonadotropine-releasing hormones, which are responsible for the FSH and the LH in 

the anterior pituitary. The gonadotropine-releasing hormones travel down to the 

anterior portion of the pituitary via the hypophseal portal system.  

The menstrual cycle refers to the time interval that elapses between the first day of 

menstruation and the last day before the next bleeding. The length of the menstrual 

cycle varies among women. Twenty-eight days is the average cycle length, however, it 

is not unusual for the cycle to last between 21 and 35 days (Creinin, Keverline & 

Meyern, 2004).  

The menstrual cycle can be divided into four main phases: menstrual, follicular, 

ovulatory and luteal (see Figure 1.1). The menstrual phase, known as menses or 

bleeding, normally goes from day 1 to day 5. During this stage, the ovarian activities 

are basic and as a consequence, the levels of estrogen and progesterone are relatively 
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low. When the levels of estrogen are low, the anterior pituitary gland promotes the 

release of FSH over LH (Lein, 1979).  

 

Figure 1.1 Hormonal fluctuations across menstrual stages.  

During the follicular phase, due to the increasing level of FSH and LH from the 

pituitary gland, the ovarian follicle develops and grows. At the same time, the ovaries 

produce estrogen. Many follicles grow during this phase, but only one will reach 

maturity; this follicle is called the "dominant follicle". During the late follicular phase, 

the estrogen level is raised and this increase gives a negative feedback to the 

pituitary, which inhibits FSH release, and the increased LH marks the beginning of 

ovulation. During ovulation, the dominant follicle in the ovary ruptures and liberates 

the ovum. Throughout this phase, hormone levels are low, but towards the end of this 

phase, estrogen levels increase, marking the beginning of ovulation. Ovulation occurs 

approximately 12-24 hours later. During this period of the menstrual cycle, the levels 
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of estrogen are higher than during the previous stages of the cycle, while 

progesterone starts to rise slowly. 

After ovulation, in the luteal phase, the grown egg leaves the ovary and the 

ruptured follicle endures the process of luteinization, which is a progesterone 

secreting structure, also known as the corpus luteum. During the beginning of the 

luteal phase, the progesterone starts rising and peaks during the middle of this phase, 

while estrogen rises to moderate levels. After 10 to 12 days of secretion, the corpus 

luteum deteriorates, the plasma concentrations of sex hormones decrease, menses 

begin, and the cycle happens another time. 

1.2 Computation of ovulation and its relevance for research purposes 

During the phase of the menstrual cycle in which women are most fertile, women 

show shifts in their behaviors and attitudes, and these changes may be related to 

fluctuations in hormone levels during ovulation (Gangestad & Thornhill, 1998b). 

These claims stem from studies in which women’s attitudes and behaviors were 

assessed at the different phases of the menstrual cycle, namely, and prevalently, in 

the ovulatory and luteal phase, or, and in addition, in the follicular phase. Specifically, 

previous research demonstrated that women's sexuality (Bullivant et al., 2004), 

women's attention toward mating-relevant stimuli (Johnston, Arden, Macrae, & Grace, 

2003; Macrae, Alnwick, Milne, & Schloescheidt, 2002), women's self-presentation 

(Durante, Li, & Haselton; 2008; Grammer et al., 2004) and women's mate preferences 

(Gangestad & Thornhill, 1998a; Thornhill & Gangestad, 1999) are moderated by the 

likelihood of conception. 

Regardless of the fact that the research in question has relied on a between- or 

within- subject design, all of these empirical efforts determined when a woman has 
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participated in the study with respect to her menstrual cycle (i.e., the follicular, the 

luteal or the ovulatory phase).  

The determination of the ovulation in a participant’s menstrual cycle, and the 

distance between the day of ovulation and the experimental day is extremely 

important both for internal validity and reliability. Most of the research on the effects 

of the menstrual cycle estimated the ovulation period by using self-report procedures 

(Garver-Apgar, Gangestad, & Thornhill, 2008; Haselton & Gangestad, 2006; McDonald, 

Asher, Kerr, & Navarrete, 2011; Navarrete, Fessler, Fleischman, & Geyer, 2009; 

Penton-Voak & Perrett, 2000). Concretely, female participants were provided with a 

calendar (see Figure 1.2) and were requested to report the first and last day of the 

previous menses and to indicate the beginning of the following menses. Through the 

counting backward method (Haselton & Gangestad, 2006), researchers are able to 

estimate the day of ovulation, assuming that ovulation typically occurs 14 days before 

the next bleeding (Jöchle, 1973). In this method, researchers count 14 day back, 

starting from the first day of the next set of menses, and estimate the day of the 

ovulation. Then, the distance in number of days between the day of ovulation of a 

female participant and the day in which the same participant takes part in the 

experiment, allows to determinate in which phase of the menstrual cycle that 

participant is at the time of the experiment. Another method to define the day in 

which female participants take part in the experiment is the forward counting 

method. This method relies on the first day of the previous date of menses (e.g., 

Penton-Voak, Perrett, & Castles, 1999; Pillsworth, Haselton, & Buss, 2004; Wilcox, 

Duncan, Weinberg, Trussell, & Baird, 2001) to estimate on which day of the 

menstrual-cycle a given woman participates in an experiment. Concretely, the first 

day of menses is set as day 1. For example, if a participant takes part in the 
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experiment six days after the first day of menses, the researchers are able to identify 

in which phase of the menstrual cycle the woman is, taking into account the first day 

of the last menses as the starting point of the forward counting. 

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY 

1  
MENSES      

2  
MENSES       

3 
MENSES       

4  
MENSES 

5 6 7 

8 9 10 11 12 13 14 

15 
OVULATION 

16 17 
EXP. DAY 

18 19 20 21 

22 23 24 25 26 27 28 

29  
MENSES   

30  
MENSES 

31 
MENSES 

Figure 1.2. A calendar example in a typical 28 days cycle length 

The type of information participants provide about their menstrual-cycle largely 

defines which of these two methods is used in the research. For example, for those 

participants who reported the date of the next menses, backward counting is the 

safest method for two reasons: the luteal phase has less length variation than the 

follicular phase (Hatcher & Namnoum, 2004), and the last menses are better 

remembered by women (Fleischman, Perilloux, & Buss, 2012). However, in some 

cases, it is not possible to know the last menses of participants. For this reason, the 

forward counting method allows to estimate in which part of the menstrual cycle 

female participants are during the experiment.  

A large variability in terms of cycle length has been observed in women. According 

to several authors (Gangestad, Garver-Apgar, Simpsons, & Cousins, 2007; Jöchle 

1973; Macrae et al., 2002; Rule, Rosen, Slepian, & Ambady, 2011), in an average 28-

day cycle, and regardless of the length of the menstrual cycle, ovulation falls exactly 

on the 14th day before the start of the new cycle. Therefore, there is a positive 

correlation between the length of the menstrual cycle and the day of ovulation. In 
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other words, in a cycle of 25 days, ovulation is likely to occur before the 14th day of 

the beginning of the next menstrual cycle, while in a 31-day cycle, ovulation is highly 

likely to take place after the 14th day prior to the next set of menses. Although the 

luteal phase has a similar length in women, the follicular phase is dramatically 

different from woman to woman (Fehring, Schneider, & Raviele 2007; Lenton, 

Landgren, & Sextons, 1984; Waller et al., 1998). To circumvent the problem of a cycle 

with a length that is different from the 28-days standard cycle, Garver- Apgar, 

Gangestad and Thornhill (2008) suggested placing each woman’s cycle length on a 28 

day standard cycle with ovulation on day 14. This procedure standardizes the length 

of the follicular phase and keeps the luteal phase constant at 14 days. Specifically, for 

women in the follicular phase, their day on the standard cycle is the proportion of 

their passed follicular phase multiplied by 14. For women in the luteal phase, their 

day of the cycle is 14 to which is added the number of days after expected ovulation, 

given their typical cycle length. 

Another manner to deal with cycles of different and variable length was suggested 

by Rule (Rule et al., 2011). This procedure assumes that the estimated ovulation day 

occurs on the 14th day prior to the next menses. After having clusters of participants 

that fell in the pre-ovulatory and post-ovulatory stages, for women who were in the 

pre-ovulatory phase when they took part to the experiment, the number of days prior 

to the anticipated ovulation was divided by the difference between ovulation and 

reported cycle length. For women who completed the study after their expected date 

of ovulation, the distance in time from ovulation was calculated by dividing the 

number of post-ovulation days by 14. Ovulation is therefore centered at zero. 

However, a more careful and rigorous method to detect fertility not based on self-
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report, relies on the assessment of the luteinizing hormone (i.e., LH). The LH is 

typically used to determinate the fertility phase, since LH levels normally increase 24-

36 hours before ovulation (Lipson & Ellison, 1996). For example, the Ovusign 

ovulation detectory kit represents a useful tool to detect the increase of LH in the 

urine (Nielsen, Barton, Hatasaka, & Stanford, 2001). 

1.3 Determination of conception risk 

The conception risk, namely the likelihood of pregnancy, is not constant across the 

menstrual cycle but fluctuates throughout the cycle. Based on obstetrics literature 

(Wilcox et al., 2001), the probability of conception with one act of intercourse relative 

to the day of the menstrual cycle is negligible during the first 3 days of the cycle, it 

increases from day 7, peaks during ovulation (i.e., 14 days prior to the next menses; 

Jöchle, 1973), and decreases thereafter. The period of the highest conception risk 

runs from the 6th day before ovulation until the 1st day after ovulation, which is called 

the ovulation window (Wilcox et al., 2001).  

These claims have been largely supported by a study conducted by Wilcox et. al 

(2001). The authors relied on a sample of 221 women who wanted to get pregnant 

and demonstrated that the probability of conception with one act of intercourse is 

highest around day 14. Specifically, in this research, female participants (age range: 

21-42) were asked to report information about their menstrual cycle, such as the 

typical cycle length and whether their cycle was regular or irregular (i.e., "Generally 

speaking, are your periods regular or irregular? That is, is the length of time between 

your period about the same each cycle?"," What is your usual cycle length? That is, how 

many days it is from the first day of one menstrual cycle to the first day of your next 

menstrual cycle?"). Additionally, women were asked to collected urine samples every 
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morning, to report their menses and if they had unprotected intercourse. The 

ovulation day was determined through the variation of estrone3- glucuronide and 

pregnanediol -3-glucoronide in the urinary samples on different days. Wilcox and 

colleagues were able to identify the ovulation day in 696 cycles and to compute the 

likelihood of conception relative to each day of the menstrual cycle. The values of 

conception risk ranged from .00 to .094 for women with a regular menstrual cycle 

and from .00 to .065 in women who experienced an irregular cycle. The conception 

risk is especially low during the first three days of the cycle, but from day 7 the 

likelihood of conception increases to 2 %. Moreover, the conception risk is highest on 

the two days of ovulation. Outside of the ovulation window, the probability of 

conception is less than .01. For women with a regular menstrual cycle, the highest 

conception risk is on day 12 with 9,4%, but for women with an irregular cycle the 

highest conception risk occurs on days 16 and 17, with a conception likelihood of 6,5 

%. The work by Wilcox et al constitutes a useful tool for the study of how the 

menstrual cycle in general, and conception risk in particular, can affect psychological 

processes. Indeed, using either the backward or the forward counting method, one 

can define the day on which the experiment took place within the participant’s 

menstrual cycle and, relying on the data of Wilcox’s research, identify the value of 

conception risk for the participant. For instance, if one participant with a regular 

cycle took part in the experimental session on day 20 of her menstrual cycle (see 

Table 1.1) the table of likelihood of conception allows to estimate the conception risk 

that can be attributed to the participant. In this case, the risk of conception is equal to 

0.021. By using this method, all participants can be associated with a corresponding 

value of conception risk that might constitute a predictor-variable of a psychological-

target process. 
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Table 1.1. Likelihood of conception based on each day of menstrual cycle. Adapted from Wilcox, A.J., 

Duncan, D.B., Weinberg, C.R., Trussell, J., & Baird, D. D. (2001). Likelihood of conception with a single act 

of intercourse: providing benchmark rates for assessment of post-coital contraceptives. Contraception, 63, 

p. 213. 

 

Cycle 
day 

All women Women with 
regular cycles 

Women with 
irregular cycles 

1 0.000 0.000 0.000 
2 0.000 0.000 0.000 
3 0.001 0.001 0.000 
4 0.002 0.002 0.001 
5 0.004 0.004 0.001 
6 0.009 0.009 0.002 
7 0.017 0.018 0.004 
8 0.029 0.032 0.007 
9 0.044 0.050 0.011 

10 0.061 0.069 0.018 
11 0.075 0.085 0.026 
12 0.084 0.094 0.035 
13 0.086 0.093 0.045 
14 0.081 0.085 0.055 
15 0.072 0.073 0.061 
16 0.061 0.059 0.065 
17 0.050 0.047 0.065 
18 0.040 0.036 0.062 
19 0.032 0.028 0.057 
20 0.025 0.021 0.051 
21 0.020 0.016 0.044 
22 0.016 0.013 0.038 
23 0.013 0.010 0.032 
24 0.011 0.008 0.027 
25 0.009 0.007 0.023 
26 0.008 0.006 0.020 
27 0.007 0.005 0.017 
28 0.007 0.005 0.015 
29 0.007 0.005 0.013 
30 0.007 0.006 0.012 
31 0.008 0.006 0.011 
32 0.008 0.007 0.011 
33 0.009 0.007 0.011 
34 0.009 0.008 0.011 
35 0.010 0.009 0.012 
36 0.011 0.010 0.013 
37 0.012 0.010 0.013 
38 0.013 0.011 0.014 
39 0.014 0.012 0.014 
40 0.015 0.013 0.014 
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1.4 Correlation of methods 

All of the above methods have been extensively used in research that has focused 

on the effect of the menstrual cycle on psychological variables (see, Durante et al., 

2008; Durante et al., 2011; Fleischman et al., 2012; Gangestad & Thorthill, 1998; 

Haselton & Gangestad, 2006). Some studies relied on both the self-report method and 

the LH test within the same experimental design, thus allowing an assessment of the 

reliability of the self-report method in the estimation of the fertile phase. In this 

respect, Fleischman and colleagues (2012) relied on both methods (i.e., backward and 

the forward counting method) to assign to each participant a conception risk value, 

and they also tested participants’ levels of LH. The authors found a significant and 

positive correlation between these methods (N = 341, r = .93, p < .001), which 

suggests high reliability of self-report measures for defining the likelihood of a 

conception risk.   

1.5 Hormonal contraceptives use 

Combined hormonal contraceptives (CHC, i.e., pill, vaginal ring) are composed of 

synthetic versions of estrogen and progesterone that prevent the natural production 

of sex hormones as well as eliminate the normal fluctuations of these hormones 

across the menstrual stages (Fleischman, Navarrete, & Fessler, 2010; Frye, 2006). 

Specifically, synthetic estrogen impedes FSH production, and as a consequence 

inhibits the maturation of the ovarian follicle; whereas the synthetic progesterone 

contained in the CHC, prevents fertility (Frye, 2006) and inhibits the rise of estrogen 

and the LH surge during the middle of the menstrual cycle (Van Heusden & Fauser, 

2002).   

Current hormonal contraceptives contain variant structures and different doses of 
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synthetic hormones. Specifically, the synthetic estrogen dose varies from 0.015 mg to 

0.035 mg. Medical literature (e.g. Poindexter, 2000) considers CHC with an estrogen 

level of 0.020 mg or less as an ultra-low dose, while a low dose of estrogen ranges 

between 0.030 mg and 0.035 mg. There are hormonal contraceptives that do not 

include estrogen but only progesterone; these hormonal contraceptives are called 

progestin-only contraceptives. 

Previous research (for a review see Alvergne & Lummaa, 2009) claimed that the 

effects of fertility are guided by hormonal fluctuations across the menstrual cycle and 

suggested that hormonal contraceptives inhibit psychological processes linked to 

hormones (Fleischman et al., 2010). For these reasons, hormonal-contraceptive users 

are often eliminated from the sample, or are used as a control group to investigate the 

effects of hormonal fluctuation on women's behavior and attitudes during the 

menstrual cycle (Johnston et al., 2003; Lucas, Koff, & Skeath, 2007; Miller, Tybur, & 

Jordan, 2007). However, a new strand of research has started to analyze the effects of 

different doses of synthetic estrogen and progesterone in the CHC on inter-personal 

(Cobey, Pollet, Roberts, & Buunk, 2011; Welling, Puts, Roberts, Little, & Burriss, 

2012), intra- and inter-group processes (Piccoli, Cobey, & Carnaghi, 2014). Given the 

significant associations between the concentration of synthetic hormones and 

interpersonal and group-related processes, this empirical evidence suggests that, 

when relying on hormonal-contraceptive users as a control group, great care should 

be taken in the screening of the CHC dose. 
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CHAPTER 2 

BEHAVIORAL AND COGNITIVE CHANGES 

ASSOCIATED WITH THE MENSTRUAL 

CYCLE 

 

2.1 The effects of the menstrual cycle on women's sexuality 

Women’s sexuality is likely to be influenced by the menstrual cycle (Dawson, 

Suschinsky, & Lalumière, 2012). Previous research has directly addressed the effects 

of hormonal fluctuations across the menstrual cycle on women's sexual motivation 

(Stuckey, 2008; Wallen, 2001) and demonstrated an association between ovulation 

and increased sexual desire (Regan, 1996). Women in the fertile window also 

reported an increase in sexual fantasies, sexual activity and feelings of affection 

compared to the other phases of the menstrual-cycle (e.g., Adams, Gold, & Burt, 1978; 

Stanislaw & Rice, 1988). For instance, in Bullivant et al’s study (2004), female 

participants were asked to report in a book their daily sexual activities (i.e., sexual 

activity with a partner and self-masturbation). In order to test the variation of sexual 

activity during the menstrual stages, women were instructed to indicate their 

menstrual cycle data (e.g., vaginal secretions, cervical mucus and basal body 

temperature). Moreover, they were required to collect urine samples one-week prior 

to the expected day of LH surge. The results showed that sexual activity varied 

significantly across the menstrual phases. Specifically, sexual activity was higher 

during the fertile phase and lowest during menstruation. 
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In a second study, the authors extended their previous findings and analyzed 

female sexual motivation, and specifically, female sexual desire and fantasies across 

the menstrual phases. The procedure was the same as in the previous study, with the 

addition that participants were also asked to provide the strength of their sexual 

desire (i.e., "frequency", "intensity" and "duration"), the number of sexual fantasies 

(i.e., "having any fantasies/day dreams today which were of a sexual or romantic 

nature and if so, estimate the number") and their relationship status. The results 

showed that sexual activity was higher during ovulation, which began with the LH 

surge onset, compared to the other phases of the menstrual cycle. Sexual desire also 

varies across the menstrual stages. Indeed, sexual desire is higher during ovulation 

than during the other menstrual phases. Finally, as for sexual fantasies, women in the 

fertile phase reported higher levels of sexual fantasies than in the other phases of the 

menstrual cycle.  

In a similar vein, Röder, Brewer and Fink (2009) gathered information on the 

relationship between women’s sexual interest and menstrual cycle. Sexual interest 

was operationalized by the following items: "How strong was their sexual desire", 

"How strong was their interest in an affair", "How intense were their sexual fantasies 

and how flirtatious were they". Participants rated these items and then reported the 

information about their menstrual cycle, such as cycle length, which was used to 

determinate the ovulation day of each participant. The authors defined as the fertile 

window, the ovulation day and the five days prior to ovulation; the days that did not 

fall within the fertile window were considered part of the non-fertile window. Hence, 

participants could report their sexual interest either in the fertile or non-fertile 

window. The results indicated that, compared to women in the non-fertile window, 

women in fertile window experienced a stronger sexual interest.  
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However, Pillsworth, Haselthon and Buss (2004) argued that female sexuality and 

sexual desire may also be influenced by environmental factors such as relationship 

status and relationship satisfaction. The authors tested whether women's sexual 

desire changed as a function of both hormonal fluctuations and of these 

environmental factors. Female participants completed a questionnaire that included 

information regarding their menstrual cycle, their relationship story (i.e., satisfaction, 

length) and items pertaining to assess their sexual desire (i.e., "How many sexual 

fantasies have you had today?", "How sexy do you feel today?"). Participants, who 

were involved in a relationship, were also asked to complete some items about their 

extra-pair sexual desire (i.e., "How much have you flirted with men other than your 

partner?") and about their in-pair sexual desire (i.e., "How much have you desired to 

have sexual intercourse with your partner?"). Moreover, women reported on a 

calendar their last period of menses and they estimated the next period of menses. 

The authors, using the backward counting method, identified the day of ovulation and 

attributed participants a value of conception risk probability. The results 

demonstrated that, among pair bonded women, participants who were in the high 

conception risk, showed significantly more sexual desire than women who were in 

the low risk of conception. No difference in sexual desire as a function of conception 

probability for single women was found. Furthermore, the authors found a marginally 

significant interaction between conception risk and relationship satisfaction on the 

measure of extra-pair desires. Results revealed that the higher the women's 

relationship satisfaction, the lower the level of extra pair desires during the high 

conception risk of the menstrual cycle. 

Together these studies demonstrate that the increase of female sexual desire and 

sexual motivation is modulated by menstrual cycle variation and some environmental 
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factors. However, these studies leave the question of whether sex hormone 

fluctuations play a role in changing sexual behaviors across the menstrual cycle 

unaddressed. This issue has been analyzed by Roney and Simmons (2013). The 

authors collected daily saliva samples in a group of women to determine the levels of 

progesterone, estradiol and testosterone. Moreover, women’s sexual behaviors and 

sexual desires were assessed daily. Specifically, female participants reported in daily 

diaries their sexual desire (i.e., “How much did you desire sexual contact yesterday?") 

and their sexual behaviors (i.e., “Did you engage in sexual activity with another 

person yesterday?", “Who initiated the sexual activity?", You, Other person, Both). 

The results showed that progesterone negatively predicted women's sexual desire 

and sexual behaviors, whereas estrogen exhibited a positive association with sexual 

desire and behaviors. No association between testosterone and sexual desire and 

sexual behavior was found. Therefore, these findings corroborate the idea that the 

fertility stage of the menstrual cycle and the level of sex-hormones play a crucial role 

in women's sexuality and sexual behaviors. If in the fertile phase of the menstrual 

cycle a biological mating-frame or a sexual-frame is activated, ovulation could impact 

not only on women's sexuality, but also on women’s sensitivity and attention towards 

cues that could be relevant for mating and sexuality. In other words, women's 

cognitive processes could be tuned onto mating goals, which are activated by 

biological-related mechanisms. 
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2.2 The effects of the menstrual cycle on cognitive processes related to 

mating and sexuality 

In addition to specific variations in women's sexuality across the menstrual stages, 

women are likely to display shifts in social and cognitive functions across the 

menstrual cycle (Johnston et al., 2003). Indeed, cognitive processes involved in 

women’s appraisal of stimuli that are mating relevant might show a shift during the 

menstrual cycle. In a study conducted by Macrae and colleagues (2002; Study 1), 

female participants were presented with pictures of faces of both men and women. 

For each picture, participants had to indicate whether the person depicted in the 

picture was a man or a woman. In other words, participants categorized each picture 

using the gender dimension as the criterion. Participants completed the task twice: 

one during the high conception risk and one during the low conception risk of the 

menstrual cycle. The results showed that women were faster to categorize pictures of 

men in the phase of high conception risk than in the phase of low conception risk. 

Importantly, there were no differences in terms of time to categorize female faces in 

the phases of high and low conception risk. Moreover, women during the phase of 

high conception risk were faster to categorize photos of men than of women, while 

participants took a similar time to categorize female and male faces in the low 

conception risk. In a second experiment, Macrae et al. (2002, Study 2), using a lexical 

decision task, showed that women in the high conception risk phase, compared to 

women in the low conception risk phase, were faster in categorizing male-

stereotypical words that were primed with a male photo. By contrast, no differences 

for female-stereotypical words were found between women in the high and low 

conception risk categories when preceded by a photo of a woman. Johnston et al. 

(2003) replicated Macrae et al.'s findings, and showed that the above pattern of 
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results (Study 1) was found in a sample of normally ovulating women, but not in the 

sample of women who took hormonal contraceptives, or in pregnant women. Notice 

that in hormonal contraceptive users, the hormonal levels are practically stable 

across the menstrual cycle. Pregnant women also showed stable levels of estrogen 

and progesterone across the cycle, especially after the third month of pregnancy. 

Hence, the fact that hormonal contraceptive users and pregnant women did not show 

any advantage in categorizing male faces across the menstrual cycle, might be 

interpreted as evidence suggesting that the categorization of male faces is influenced 

by the likelihood of conception risk. 

More recently, Rule, Rosen, Slepian, and Ambady (2011), in two studies, measured 

women's accuracy in judging male and female sexual orientation across the 

menstrual cycle. Specifically, heterosexual women were presented with male (Study 

1) and female faces (Study 2) on a computer screen. Female participants were asked 

to indicate whether the face portrayed a homosexual or a heterosexual individual. 

The results showed that women were more accurate in discriminating between the 

faces of straight and homosexual men (Study 1) but not of heterosexual women and 

lesbians (Study 2) at the higher level of fertility. Specifically, the ability to 

discriminate the faces of straight and homosexual men increased as women 

approached the ovulation peak and decreased thereafter. In a additional study, Rule 

et al. (Study 3) primed female participants with a romantic mating story or, in a 

control condition, no prime was administered to participants. Compared to the 

women in the control condition, women that were primed with a mating goal were 

more accurate in discriminating between heterosexual and homosexual male faces 

(Study 3). The performance in the control and primed condition was largely the same 

for the categorization of heterosexual and homosexual female faces (Study 1 and 
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Study 2). 

Taken together, these studies indicate that women in the fertility window increase 

their sensitivity to mate-relevant stimuli, as testified by the faster categorization of 

male faces (Macrae et al., 2002, Study 1) and by a better discrimination of 

heterosexual and homosexual male faces (Rule et al., 2011, Study 1). Moreover, the 

fact that the high fertility phase was associate selectively with a faster and more 

accurate appraisal of mate-relevant targets, but not of female-targets, indicates that 

the increased levels of conception risks do not enhance the sensitivity to gender-

related cues (Macrae et al., 2002, Study 1) or to sexual-orientation information in 

general (Rule et al., 2011, Study 2). By contrast, these results indicate that when 

mating goals are activated either biologically, as in the case of the ovulatory phase, or 

contextually (Rule et al., 2011, Study 3), women’s categorization processes might be 

tuned to any piece of information that are relevant to these goals.  

As has been already acknowledged in the social cognition tradition (Fiske, 

Neuberg, Beattie, & Milberg, 1987), the way humans sort out words (Macrae et al., 

2002), as well as the manner in which individuals process social information in 

accordance with their goals (Johnston et al., 2003; Macrae et al., 2002; Rule et al., 

2011) further shape the way these individuals evaluate and judge the information 

they come across. This is also the case for women’s evaluations and judgments about 

social targets across the menstrual cycle. Indeed, fertility does not only affect the way 

women categorize stimuli that are relevant for mating, but also the way they evaluate 

men and women. In order to better understand whether and how fertility affects the 

evaluation of man and women, it is helpful to recast the analyses of attitudes towards 

women and men within the analyses of sex/gender differences in mating preferences. 
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2.3 Evolutionary and Social perspective on sex/gender differences  

In general, theories of sex/gender differences suggest that women and men differ 

in mating preferences (Buss, 1989; Buss & Schmitt, 1993; Eagly & Wood, 1999). 

Specifically men, more than women, prefer partners who display greater health and 

physical attractiveness, whereas women, more than men, place greater importance 

on status and traits that emphasize social dominance. The most quoted study on this 

issue was conducted by Buss (1989). This research addressed sex/gender differences 

in mating preferences in different countries, and confirmed the hypothesis that men 

are more likely than women to rely on health and physical attractiveness for partner 

selection, while women, more than men, rely on status and dominance as criteria for 

the selection of a partner. Evolutionary and social-psychological prospective provide 

different accounts for the sex/gender differences in mating preferences. 

 The evolutionary account draws its line on sexual selection theory to investigate 

the origins of sex differences and the asymmetry in sex preferences (Trivers, 1972). 

Specifically, it is assumed that women invest more time in their offspring through 

gestation and nursing than men. Men seem to be more interested in casual sex than 

women. By contrast, women tend to be more selective in choosing a sexual partner 

and are less prone than men, to casual sex. The evolutionary account claims that 

women prefer men who display status and dominance and are physically fit, because 

these constitute cues for reproductive success. 

As a case in point, Postma (2014) assumed that physical fitness might be 

communicated by facial features. Specifically, the author quantified physical fitness as 

the results of athletes in sports that require physical endurance (i.e., performance in 

long races). In particular, the author investigated whether the variation in males' 
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physical performance was evaluated differently by female participants, but not by 

male participants, in terms of facial attractiveness. Specifically, the author obtained 

the pictures of 80 riders who participated in the Tour de France. These pictures 

comprised the head, neck and shoulders of each cyclist. In order to quantify riders' 

performance, the time each of them took in the Tour de France was recorded. On the 

basis of this information, the author ranked the riders from the best performing to the 

least performing cyclist. Then, male and female participants were asked to judge each 

rider, on the basis of his facial picture, along the attractiveness dimension. The results 

showed a positive correlation between performance and attractiveness. In other 

words, the riders with a better performance at the Tour de France were judged to be 

more attractive than those who had a lower performance, and this effect was found 

only in the female-participant sample, but not in the male-participant sample.  

According to Postma's claims, performance could be considered synonymous to 

strength and health, which may have influenced female participants' ratings of 

attractiveness. Moreover, and according to Postma's interpretation, men with a 

higher endurance capacity are likely to be the ones with higher reproductive success. 

Notwithstanding the importance of Postma's study to understand women's mate 

selection criteria, no direct evidence about the link between physical fitness and 

reproductive success has been proved in Postma's study. This issue has been 

analyzed in a subsequent research conducted by Loher and O'Hara (2013). In this 

empirical study, the authors analyzed the pictures of 759 Finish soldiers who fought 

in the Winter War (1939-1940). For each picture, the author computed the width-to-

height ratio (i.e., fWHR; upper bizygomatic width versus facial height). Faces with a 

higher fWHR have higher testosterone levels (Lefevre, Lewis, Perrett, & Penke, 2013) 

and are typically perceived as more dominant (Mueller & Mazur, 1997). For each 
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soldier, included in the research sample, the authors were able to collect the marital 

status and number of children and the fact whether they survived the war. The 

results indicated that soldiers with wider faces, compared to soldiers with a lower 

level of fWHR, had more children after controlling for wartime survival. Although the 

effect size of the results described above tends to be low, these findings stress the key 

role that facial dominance and physical fitness play in women's mate selection, and 

suggest that these facial features might cue reproductive success. 

Evolutionary theory assumes that the difference in mate selection between men 

and women exists across cultures and countries, thus weakening the relevance of 

societal and cultural factors. In order to test this assumption, Buss (1989, 1990) 

analyzed sex differences across 33 countries from five continents with a sample of 

10.047 men and women. The questionnaire comprised three parts. In the first part, 

participants were asked to report information regarding age, sex, religion, marital 

status, number of brothers and sisters. In the second part, participants were asked to 

report information regarding the age at which they would like to get married, the 

difference in age between self and their partner. In the third part, participants were 

asked to indicate which of 18 characteristics such as "good looks", "chastity", 

"ambition and industriousness", "good financial prospects", "good health", "good cook 

and housekeeper" (Hudson & Henze, 1969) were important in choosing a potential 

partner. The authors, according to evolutionary perspective, hypothesized that men 

preferred in a potential female mate, features that were related to fertility and as a 

consequence, to high reproduction. What were these attributes? For example, 

physical attractiveness and appearance associated with youth such as "smooth skin 

or "full lips" provided information about women's reproduction (Symons, 1979). In 

other words, beauty and youth might be standards for reproductive values in men's 
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choices across cultures. As for attributes that indicated men's "mate value", Buss 

supposed that ambition, industriousness and earning capacity would be considered 

by women across cultures as indicators of a good mate to provide resources to 

offspring.  

Consistent with evolutionary theory, the results revealed that, as for age 

differences between partners, men, compared to women, preferred mates who were 

younger, whereas women showed a preference for partners who were older. 

Moreover, women, more than men, preferred "good financial prospects" and 

"ambition and industriousness" characteristics in a potential mate. By contrast, men, 

more than female participants, valued "good looks" as an important cue in potential 

mates. These findings suggest that sex differences in mate preference are stable 

across countries and weakened the relevance of cultural factors in mating choices.  

Social theories have also been used to analyze sex/gender differences in mate 

preferences. Concretely, the social theory of gender roles affirmed that sex 

differences did not involve psychological innate dispositions, but emerged from the 

roles that men and women typically endorsed in society (Eagly & Wood, 1999). Men, 

more than women, frequently occupied high status roles and acted as primary 

resource providers, whereas women typically were engaged in low status jobs and 

assumed home- and child- care responsibilities. In other words, men occupied roles 

that required greater status, power and dominant behavior. On the other hand, 

women fulfilled subordinate roles that required more collaboration, warmth and less 

aggressiveness. In order to better adhere to the roles that both sexes should play in 

society, men and women adapted their behavior and attitudes to social roles, earning 

specific resources and abilities. Indeed, women learned skills in the domestic area 
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whereas men learned useful abilities in the economy market. Regarding mate 

selection, men and women showed stronger preferences for mates that reflected their 

conventional society's sexual division of labor and marital roles.  

Eagly and Wood (1999) claimed that this societal perspective can alternatively 

explain data reported by Buss (1989) on the origin of sex/gender differences in mate 

selection. Moreover, the authors re-analyzed the data reported by Buss (1989) by 

taking into account the gender equality index for each country, which was part of the 

study (i.e., Gender Empowerment Measure and Gender-Related Development Index). 

The results demonstrated that the higher the gender equality index, the lower the 

tendency for men to choose a partner with domestic skills. In a similar vein, the 

higher the gender equality index, the lower the preference for women to choose a 

partner with a high earning ability. Moreover, the higher the gender equality index, 

the lower the preference of women to choose older mates, and of men to choose 

younger partners.  

Importantly, no association was found between physical attractiveness and gender 

equality for both men and women in mate preferences. The authors (Eagly & Wood, 

1999) claimed that these results were in line with society’s division of labor. In other 

words, physical attractiveness did no mirror the division between waged and 

domestic labor in the same way as earning potential, domestic skills and age. 

Nevertheless, under some circumstances, physical attractiveness may be part of what 

women exchange for a partner’s earning capacity and other attributes. Indeed, 

according to the gender role perspective, since women are less likely to attain 

primary resources and status, which are male prerogatives, women might place more 

emphasis on their attractiveness to select mates that can secure them access to 



31 
 

resources and status. From this perspective, the fact that women might overinvest in 

their physical appearance and beauty can be seen as a symptom of women's 

subordination to men (Forbes, Collinsworth, Jobe, Braun, & Wise, 2007). In line with 

this interpretation, Hill, Rodeheffer, Griskevicius, Durante, & White (2012) showed 

that women’s desire increased to buy products to enhance their appearance such as 

make up and clothing when they were primed with cues for economic recession. 

Specifically, male and female participants were asked to read two brief articles: in the 

experimental condition, participants read an article about economic recession, while 

in the control condition, participants read an article about architecture. Participants 

were then asked to indicate their desire to buy six products: three items were useful 

to enhance their physical appearance (i.e., for both sexes: "fitting jeans", for women: 

"lipstick", "form-fitting black dress", for men "facial cream", "fitting polo shirt"), and 

three items were unrelated to attractiveness (i.e., "wireless" "computer mouse", 

"stapler"). The results showed that men, in the economic recession condition were 

less prone to purchase attractiveness-related and -unrelated products. On the other 

hand, women’s desire to buy products unrelated to physical appearance diminished 

in the economic recession condition, compared to women who were in the control 

group. Moreover, women in the economic recession condition reported a higher 

desire to buy items that enhanced their appearance, than women in the control group. 

These findings demonstrate that in a situation where resources are scarce, women 

had an increased desire in items that contributed to enhance their physical 

appearance in order to attract men, who could be more likely to guarantee resources.  

Evolutionary and social accounts together contribute to the understanding of sex 

differences in mating preferences, and suggest that both biological and social factors 

contribute to define the criteria which men and women use in selecting a potential 
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mate. An analysis of which of these two theoretical perspectives offer a better 

explanation regarding sex/gender differences is beyond the scope of this thesis. 

However, it is worth noticing that even if for different reasons both theoretical 

accounts stress the importance of female beauty and male dominance/status in the 

mating market. If these features (female = beauty and male = dominance) play a key 

role in mate selection, one might assume that the importance that women give to 

these features may increase if the mating goal is biologically activated. As previous 

research demonstrates, the ovulation window increases the goal of mating, and 

subsequent studies looked at whether ovulation also impacts on the attention women 

devote to their own physical appearance as well as to the importance they attribute 

to dominance-related cues in men. In the next section, the effect of the menstrual 

cycle on the appraisal of female attractiveness and male status will be addressed. 

2.4 The menstrual cycle and physiological changes 

In some species, such as chimpanzees, the approach to ovulation and high fertility 

window are typically associated with visible indicators, for example the swelling of 

the genitals (Burt, 1992). In humans however, there are no visible physical signs that 

herald fertility (Thornhill & Gangestad, 2008). For this reason, it is believed that 

ovulation is a phenomenon completely unknown to an external observer and, at least 

in part, even to the women themselves (Burt, 1992). Yet, several studies have shown 

that the waist-hip ratio, skin color, tone of voice, and body odor are subject to 

hormonal fluctuations in humans (Doty, Ford, Preti, & Huggins, 1975; Pipitone & 

Gallup, 2008; Bryant & Haselton, 2009; Havlíček, Dvořáková, Bartoš, & Flegr, 2006; 

Kuukasjarvi et al., 2004; Roberts et al., 2004; Singh & Bronstad, 2001; Thornhill & 

Gangestad, 1999; Van den Berghe & Frost, 1986). Moreover, it is likely that such 
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physical variations, associated with hormonal fluctuations, might influence the 

preference of an external observer. In a study conducted by Doty et al. (1975), 

women’s vaginal secretions during fertile and non-fertile phases were collected. A 

sample of these secretions was provided to male raters, who judged the pleasantness 

of the smell. The results indicated that raters judged the smell of secretions sampled 

during high fertility as more pleasant than the smell of secretion from the low fertility 

phase of the menstrual cycle. A more recent series of studies (Thorthill & Gangestad, 

1999; Sigh & Bronstad, 2001) showed that the attractiveness of women’s body odors 

changed during the menstrual stages, and was perceived differently by male raters. 

Specifically, in one study, the authors relied on the "stinky T-shirt" paradigm 

(Haselton & Gildersleeve, 2012). In this paradigm, women wore a t-shirt during some 

predetermined nights, such as during the high-fertility or low-fertility phase of the 

menstrual cycle. Men then judged the t-shirt's odor. The results indicated that male 

raters considered the t-shirts worn by women during high fertility as more pleasant 

and sexier than during the low fertility phase. In a similar vein, the female voice is 

influenced by hormonal changes across the menstrual cycle (Bryant & Haselton, 

2009). Pipitone and Gallup (2008) recorded the voices of a group of women and 

subsequently male and female raters were asked to evaluate the attractiveness of 

these voices. The authors, referring to the likelihood of conception risk (Wilcox et al., 

2001), divided the female cycle into four different phases: phase 1 corresponded to 

voices that were obtained at the lowest conception risk, phase 4 represented voices 

obtained during the highest conception risk and phases 2 and 3 represented the 

intermediate levels of risk of conception. Importantly, this procedure was also 

applied to hormonal contraceptive users as a control group. The results 

demonstrated that in normally ovulating women, but not in hormonal contraceptive 
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users, the higher the conception risk the higher the voice attractiveness. Facial 

appearance might also vary across menstrual stages and could be perceived in a 

different manner by a potential partner, especially because face attractiveness plays a 

significant role in mate preferences (Perrett May, & Yoshikawa, 1994; Perrett et al., 

1998). In a relevant study, Roberts et al. (2004) took pictures of women during the 

follicular phase (8-14 days) and the luteal phase (17-25 days). The pictures of the 

same women in the two phases were presented to female and male raters. The raters 

judged the pictures of women in the follicular phase as more attractive than of the 

same women in the luteal phase. These findings reveal two specific phenomena: 

fertility displays physiological signals that influence the attitude of external 

observers.  

2.5 The effects of the menstrual cycle on women's self presentation 

In the fertile phase, women are likely to alter the way they present themselves to 

potential mates, especially on the attractiveness dimension, thus fulfilling males’ 

criteria in the mate selection. Indeed, research has shown that fertility status 

influences women's self-presentation as well as the way women are perceived by 

others. 

Grammer and colleagues (2004) investigated how women altered their self-

presentation across the menstrual-cycle. Specifically, the authors took pictures of 

women who attended night-clubs, and assessed their level of estrogen and 

testosterone through salivary tests. After the saliva sampling, the authors took two 

pictures of each women: one in a forward and one in a backward facing way in order 

to verify the women's clothing style. Then, female participants were asked to report 

information regarding their use of hormonal contraceptives and if their partners 
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were present or not in the nightclub. Women also described their outfit in four 

categories: "natural", "modest", "bold" and "sexy". The results showed that normally 

ovulating women but not hormonal contraceptive users, who were in the nightclub 

without their partner, evaluated their clothes as bold when the levels of estrogen 

were higher. Moreover, for the same group of women, the higher the estrogen level, 

the higher the amount of skin displayed and the shorter the skirt length. Since 

estrogen levels are higher during ovulation, it can be assumed that fertility also has 

an (conscious or unconscious) influence on those behaviors that women took to 

enhance their appearance. 

 In a following study by Haselton and Gangestad (2006), female participants were 

provided with 35 date questionnaires. These date questionnaires consisted of seven 

items that assessed their self-perceived attractiveness (i.e., facial attractiveness: "felt 

that you looked physically attractive"; body attractiveness: "felt that you looked 

physically attractive"; overall attractiveness: “felt that you looked physically 

attractive", “felt sexually desirable”, “felt sexually attractive”, “looked hot,” and “felt 

unattractive”), and information about their menstrual cycle which were relevant to 

the determination of fertility. For each participant, using the backward counting 

method, ovulation was estimated. Then the average of participants’ ratings of self-

perceived attractiveness in the fertile and non-fertile days was created. The results 

showed that women described themselves as more attractive and as more sexually 

desirable in the fertile than in the non-fertile days. Röder et al. (2009) relied on the 

same procedure outlined by Haselton and Gangestad (2006), and also showed that 

women during the phase of high fertility perceived themselves as more attractive 

than women in the phase of low fertility.  
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 Taking these findings together suggests that women in the high fertility phase 

perceive themselves as more attractive, but do not address the question of whether 

external observers would also perceive women in the fertile phase, compared to 

women in non fertile phase, as more attractive.  

This issue has been addressed by Haselton and colleagues (2007). The authors 

took two pictures of the same women. Importantly, one picture was taken when the 

woman was in the high conception risk phase and the other when she was in the low 

conception risk phase of the menstrual cycle. The pictures portrayed women's full 

body. Then, the pictures were shown to male and female raters who were asked to 

judge in which photos the same woman was more attractive. The raters indicated that 

women in the high conception risk phase were more attractive than women in the 

low conception risk phase at above-chance levels. Furthermore, Durante, Li, and 

Haselton’s study (2008, for similar results see Schwarz & Hassebrauck, 2008) 

investigated women’s cloth-selection across the menstrual stages and how this 

dressing style was perceived by observers. Specifically, and relying on information 

derived from LH tests, the authors asked 88 women to come to the laboratory twice: 

once during the high and once during the low fertility phase of the menstrual cycle 

(i.e., 6 days after the LH test or 3 days before the next set of menses). Pictures of the 

women during both phases of the menstrual cycle were taken. Then the participants 

were asked to complete a scale regarding their self-perceived attractiveness in 

comparison to same-sex members (i.e., "Compared with most women, how attractive 

is your body to men?", "Compared with most women, how attractive is your face to 

men?", "Compared with most women, how sexy would say you are?", “How desirable 

do you think men find you as a short-term mate or casual sex partner, compared to 

most women?", “How desirable do you think men find you as a long-term mate or 
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marriage partner, compared to most women?”). Furthermore, women were asked to 

imagine that they participated in a party with single and attractive people and to 

draw an outfit they would wear for the party. Women's pictures and drawn outfits 

were evaluated in terms of sexiness and skin revealed by male and female raters. The 

results showed that women during high fertile days exhibited more skin in the drawn 

outfit compared to women who were in low fertile days. The raters judged the outfits 

drawn by women as more revealing and sexier during their high fertility than during 

their low fertility phase. 

Together these findings demonstrate that women during their high fertility phase 

compared to other stages of the menstrual cycle, perceived themselves and were 

judged by external observers as more attractive (Haselton & Gangestad, 2006; 

Durante et al., 2008; Röder et al., 2009), and as dressing more sexy (Grammer et al., 

2004; Schwarz & Hassebrauck, 2008). 

Fertility further impacts on women’s behaviors, such as their consumption of 

products relative to beauty, appearance- and attractiveness. In a recent research, 

using a hypothetical scenario of shopping, Durante et al. (2011, Study 1), 

demonstrated that women were more likely to buy products that enhanced their 

appearance when they were in their fertile period. Specifically, female participants 

were asked to come into the laboratory twice, once during their high fertility and 

once during their low fertility phase (for a similar procedure, see Durante et al., 

2008). The women were shown a virtual shopping website in which clothes and 

accessories were presented. Half of these products were previously rated as sexy (i.e., 

short skirts) while the remaining half was rated as less sexy (i.e., long skirt) in a 

pretest session. Participants were asked to select the ten items they would like to 
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own for themselves. The results showed that, when fertile, women selected more sexy 

products than when they were not in the fertile stage of their menstrual cycle. 

In a follow-up study, Saad and Stenstrom (2012) examined the daily amounts of 

money that women spent for clothing and beauty products across 35 days. 

Additionally, the authors measured appearance-related desires: "wore nice clothes", 

"wore sexy clothes", "wore a skirt", "spent time making myself beautiful". Using the 

backward counting method (Haselton & Gangestad, 2006), female participants were 

divided into two groups that corresponded to two phases of the menstrual cycle: high 

fertility (8-15 days) and low fertility (21-28 days). The results showed that women, 

when fertile, reported more interest in using appearance-related items and were 

more likely to use beauty items than during the low-fertility phase. Contrary to the 

hypothesis, no differences in spending money for clothing were found across the 

phases. Hence, and combing these results with findings by Durante et al. (2011), 

compared to women during the low fertility phase, women during their high fertility 

phase conveyed more positive attitudes towards appearance-related items, but they 

did not purchase these items to a higher extent. 

Taken together, these findings testify to women’s intentions to increase their 

attractiveness and physical appearance when the mating goal is activated, as in the 

case of the high fertility phase. Why does this happen? In the next section, an intra-

sexual competition account will be put forward to explain these results. 

2.6 The effects of the menstrual cycle on intra-sexual competition 

In non-human species, during ovulation, the females become more aggressive 

towards members of the same sex, compete with each other and strive to gain the 

attention of the members of the opposite sex (Andersson, 1994). Recently, it has been 



39 
 

hypothesized that women might display intra-sex competition on those dimensions 

that are relevant to the mating market, which is women’s attractiveness and physical 

appearance (Campbell, 2004; Schmitt & Buss, 1996). A first test of this claim has been 

provided by a study conducted by Fisher (2004). In this study, a group of women 

were given a set of pictures portraying women and men and were asked to judge the 

facial attractiveness of the portrayed individuals. In order to test the effects of 

participants’ fertility on the judgment of attractiveness, female participants were 

divided in two groups (i.e., high vs. low fertility phase) based on cycle information. 

The results showed that women during the high fertility phase judged photos of other 

women as less attractive compared to women in the low fertility phase. By contrast, 

no difference was found between the two phases of the menstrual cycle on the 

perceived attractiveness of male individuals. In another study Lucas et al. (2007) 

demonstrated that women competed against each other for material resources during 

their high fertility phase compared to their low fertility phase.  

Furthermore, Durante et al. (2011, Study 2; for similar procedure, see Durante et 

al., 2011, Study 1) run a study in which female participants were presented with 

either pictures of women or men. As an additional factor, the pictures portrayed 

either attractive or less-attractive individuals. Regardless of the experimental 

condition, female participants were asked to complete the same shopping task as in 

Study 1 (see Durante et al., 2011; Study 1). The results showed that women, when 

primed with pictures of attractive women, bought more sexy-products in their fertile 

phase than in the non-fertile phase. By contrast, the fertility phase did not exert an 

influence on the product choice, when women were primed with unattractive women 

or with men, regardless of their attractiveness.  
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These findings suggest that women's interests in enhancing their appearance with 

sexier products were particularly strong when they were fertile, and potential 

competitors were also present in the mating market. Importantly, it was not the 

presence of any other women that increased female participants' choice for sexier 

products, but only of attractive women. This result might confirm female participants' 

motivation to purchase sexier items in order to outdo attractive women who can 

attract other males' attention. In other words, when women are fertile and when the 

attractiveness of other women is salient, they dress-to-impress (Durante et al., 2011).  

 Together these studies suggest that women, especially in the high fertility phase, 

are likely to be more competitive with other women (Lucas et al., 2007) and given the 

fact that men prefer attractive women (e.g., Buss, 1989), attractiveness is the 

dimension on which women compete (Fisher, 2004; Durante et al., 2011). Indeed, 

compared to the low fertility phase, women, when fertile, are more likely to render 

themselves maximally desirable to members of the opposite sex by increasing their 

attractiveness (Durante et al., 2008; Grammer et al., 2004; Haselton & Gangestad, 

2006; Röder et al., 2009; Saad & Stenstrom, 2012; Schwarz & Hassebrauck, 2008), 

thus outdoing potential rivals (Durante et al., 2011) who might strive to achieve the 

same goal.  

2.7 The effects of the menstrual cycle on mate preferences 

A significant body of research has shown that women’s mating motivation is 

sensitive to fertility and is especially enhanced during ovulation, in which the 

conception risk is higher and estrogen levels increase (Lipson & Ellison, 2006; 

Lukaszewski & Roney, 2009). Women's preferences for men who display specific 

characteristics also vary with fertility. Indeed, women, when fertile, showed an 
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increased interest in men who were more masculine and displayed symmetrical 

faces (Peonton-Voak et al., 1999; Penton-Voak & Perrett, 2000; Little, Jones, & 

DeBruine, 2008), had masculine bodies (Little, Jones, & Burriss, 2007; Gangestad et 

al., 2007), and masculine voices (Puts, 2005; Feinberg et al., 2006). For instance, in 

Penton-Voak et al.'s study (1999), female participants were presented with 10 

Caucasian and Japanese male faces. Specifically, male faces were 40% and 20% 

feminized on average, and 20% and 40% masculine. Participants were asked to 

indicate the face that they considered ‘physically more attractive’. The participants’ 

levels of conception risk were also assessed. The results showed that, compared to 

women in the low conception risk category, women in the high conception risk 

category preferred less feminized male faces and this effect was independent of the 

ethnicity factor.  

Preferences for men's body scent also changes according to women's fertility. For 

example, in Havlíček et al.'s study (2006), a group of men was asked to fill in a 

questionnaire that aimed to assess their level of dominance orientation. Moreover, 

participants were requested to have, in their armpits, cotton pads for one day. Female 

participants were then presented with collected cotton pads during their follicular 

phase (9-15 days; fertile phase) or during their luteal phase of the menstrual cycle. 

Each female participant was asked to judge the scent of 10 pads along three 

dimensions: intensity, sexiness and masculinity. The results showed a positive 

correlation between male participants’ levels of dominance orientation, and women’s 

perceived sexiness of the scent, but only when women were in the high fertility phase, 

not in the other stages of their menstrual cycle. 

The importance of male dominance in mate selection has been further 

corroborated by a study conducted by Senior, Lau, and Butler (2007). In this study, 
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normally ovulating women were divided in accordance to their level of fertility. Then, 

participants were asked to play the role of the manager of a small company with low 

financial resources. In this role, participants were asked to assign a package 

statement (i.e., Company Car) which differed in terms of status (i.e., "car share", 

"small car", "medium sized car", "large company car") to a series of male faces, 

previously pre-tested as "dominant looking " or "non-dominant looking". The results 

showed that women attributed more high-status resources to "dominant looking" 

male faces while more low-status resources were attributed to "non-dominant 

looking" male faces. More importantly, these results were moderated by the 

participants' levels of fertility. Compared to women in the low fertility phase, women 

in the high fertility phase assigned more high-status resources to "dominant looking" 

than to "non-dominant looking" male faces. 

Fertility does not only affect women's attention toward potential partners 

(Johnston et al., 2003; Macrae et al., 2002; Rule et al., 2011), and towards their status-

related features (Lens, Driesmans, Pandelaere, & Janssens, 2012), but it is plausible 

that fertility changes might also orient women’s attention towards signals of male 

status. This assumption was tested by Lens et al. (2012) who hypothesized that 

women’s attention toward high-status products was higher during their fertile phase 

than their low fertility phase. In this study, participants saw on a computer screen ten 

visual displays; each display contained pictures of 6 products. The images contained 

one high-status product (i.e., Maserati, I-pod, Porsche) and five functional products 

(i.e., towel, bicycle). In order to test their hypothesis, Lens et al. relied on recall 

probability as the proportion of recalled high status products. Based on cycle 

information, participants were then divided in 3 groups: menstrual (1-5 days), fertile 

(9-15) and luteal (18-28) and were asked about the use of hormonal contraception. 
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On the basis of this information, participants were classified as normally ovulating 

women or as hormonal contraceptive users. The results indicated that status 

products were better recalled in the fertile phase than in the menstrual or luteal 

phase of normally ovulating women. No difference was found in normally ovulating 

women’s phases for functional products. Moreover, the above-mentioned pattern of 

results was found only in the sample of normally ovulating women. Indeed, menstrual 

phases did not moderate hormonal-contraceptive users’ memory for either status-

related items or functional products. 

2.8 Two potential mechanisms at work  

The research mentioned above showed that the fertility stage of the menstrual 

cycle is likely to activate distinct, albeit related goals: mate attraction and mate 

selection. The mate attraction goal refers to women's tendency to signal their mating 

relevant qualities in order to attract potential mates. Women in the fertility phase, 

more so than in phases of low fertility, devote their attention to female physical-

appearance and attractiveness, through grooming and clothing that advertises their 

physical quality (Durante et al., 2008; Durante et al., 2011; Grammer et al., 2004; 

Röder et al., 2009; Saad & Stenstrom, 2012; Schwarz & Hassebrauck, 2008) to outdo 

potential rivals (Baenninger, Baenninger, & Houle, 1993; Buunk & Fisher, 2009; 

Fisher, 2004; Durante et al., 2011). The mate selection goal refers to the screening of 

potential mates for desirable qualities. Indeed, women’s tendency to prefer specific 

features in a potential mate, such as masculinity, dominance and status (Gangestad et 

al., 2007; Gangestad & Thornhill, 1998a; Feinberg et al., 2006; Johnston et al., 2003; 

Little et al., 2007; Peontak-Voak et al., 1999; Pentoak-Voak & Perrett, 2000; Thornhill 

& Gangestad, 1999) are also enhanced in the high fertility phase. 
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This current thesis exclusively focuses on women’s mate attraction goal and 

specifically addresses the potential ‘social-side effects’ of this goal, i.e. the 

dehumanization of other women.  
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CHAPTER 3 

DEHUMANIZATION 

 

3.1 Dehumanization: a definition 

Dehumanization reflects the tendency to deny the humanity of a potential target 

(Vaes, Leyens, Paladino, & Miranda, 2012). Haslam (2006; 2008) claims that 

humanness stems from two fundamental and distinct constructs: Human Nature (HN) 

and Uniquely Human (UH). Human Nature refers to traits that are typical to humans, 

such as agency, warmth, cognitive openness and emotionality. Uniquely Human is 

related to traits that differentiate humans from animals such as civility, sociability, 

morality and cognition. The denial of one of these two types of humanness leads to 

two distinct forms of dehumanization, according to which the sense of humanness is 

denied to a given target. Specifically, when Human Nature is denied to a potential 

target, the target is perceived as less agented and less warm like an object, a machine 

or automaton. This type of dehumanization could be defined as mechanistic 

dehumanization (Haslam, Bain, Douge, Lee & Bastian, 2005; Loughnan & Haslam, 

2007). The denial of the Uniquely Human dimension leads to an animalistic 

dehumanization of the target. In this case, typical human traits, such as rationality, 

refinement and morality are denied to an individual or a group. As a consequence, the 

target is perceived as more similar to animals. 

3.2 Dehumanization in inter-group contexts 

An impressive amount of research rooted in the infra-humanization theory 

(Leyens et al., 2000; for a review see Vaes et al., 2012) shows that individuals are 
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likely to perceive out-group members as less human than in-group members. These 

claims have been confirmed by several studies, which relied on different 

experimental paradigms, with different types of inter-group contexts (Boccato, 

Cortes, Demoulin, & Leyens, 2007; Leyens et al., 2000; Leyens et al., 2001; Loughnan, 

Haslam, & Kashima, 2009; Paladino, et al., 2002; Viki et al., 2006). Leyens et al. (2000) 

were the first to provide a way to measure the attribution of humanness in an 

intergroup context. In their study, the authors differentiated emotions into primary 

or non-uniquely human emotions, which humans share with animals, like fear, anger, 

surprise, and into secondary or uniquely human emotions, which are specific to 

humans, such as regret, remorse, and hope. The authors hypothesized and found that 

people attributed secondary emotions to the members of their in-group more than to 

the members of the out-group, but no difference occurred in the attribution of 

primary emotions between in-group and out-group. Since secondary emotions are 

specific and fundamental aspects of humans (Demoulin et al., 2004), it is likely that 

people are prone to attribute full humanness when describing their in-group, and to 

reserve less humanity to the out-group. 

In another relevant study, Viki et al. (2006) provided a different measure of 

dehumanization, in which human- (i.e., "humanity", "people", "person") and animal 

related-words (i.e., "pet", "wild", "creature") were employed. Here the assumption 

was that participants were more willing to associate in-group members to human 

than to animal words, while the opposite pattern (less human words or more animal 

words) was expected for the out-group.  

In the experiment (Viki et al., 2006), British participants were presented with two 

tasks. In the first task, participants were provided with 10 British proper names on 
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the left-hand side of one page, while on the right-hand side of the same page, 

participants were presented with 20 words: 10 words were related to animal 

concepts, and 10 words pointed to human-related concepts. The second task 

consisted of 10 German proper names. On the right-hand side of the same page, 

animal and human words were presented, as in the first task. The participants were 

asked to pick a word on the right side for each proper name on the left-hand side that 

characterized the proper name. The results showed that participants selected more 

human words for the in-group than for the out-group names. In two follow-up studies 

(Study 3a and Study 3b; Viki et al., 2006), the authors employed the same human and 

animal words of the previous study but with different out-groups, namely Germans 

(Study 3a) and Italians (Study 3b; see an example in Table 3.1). The results of Study 

3a showed that participants selected more human words to describe the in-group 

than the out-group. Moreover, in Study 3b, participants chose marginally more 

human-related words for the in-group than for the out-group, and selected slightly 

more animal-related words to describe the out-group than the in-group.  

Table 3.1. Stimuli words employed in Study 3A and 3B. Adapted from Viki, G. T., Winchester, L., Titshall, 

L., Chisango, T., Pina, A., & Russell, R. (2006). Beyond secondary emotions: The infrahumanization of 

outgroups using human-related and animal-related words. Social Cognition, 24,  p. 773. 

 MAIDEN  WILD  WOMAN  CREATURE  PERSON 

 HUMANITY  CRITTER  CIVILIAN  BREED  MOGRED 

 PET  CITIZEN  PEDIGREE  MAN  WILDLIFE 

 PEOPLE  CUB  HUSBAND  FERAL  WIFE 

 

In a similar vein, Boccato et al. (2007; Study 2) addressed the infra-humanization 

by using a semantic priming technique followed by a lexical decision task (i.e., LDT, 
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Blair & Banaji, 1996). The experiment included two tasks: in the first task (i.e., name 

recognition task), participants were presented with 20 names: 10 names were related 

to the in-group (Belgian) and 10 names were related to the out-group (Arabic). 

Participants were asked to assign each name to one of the two national groups, that 

are Belgian and Arabic. This first task aimed at making the Belgian-Arabic intergroup 

context salient. The second task consisted of an LDT, in which participants had to 

categorize strings of letters, presented on a computer screen as a "word" or a "no-

word". Specifically, words were organized in an orthogonal fashion with respect to 

valence (i.e., positive and negative) and type of emotion (i.e., primary and secondary 

emotion). Each target-word was primed by Belge and Arabe. The results showed that 

participants were faster to categorize secondary emotions when they were primed 

with the in-group than with the out-group label, and this effect was independent of 

the valance of the targets. No significant effect of priming was found in the 

categorization of primary emotions.  

 Taken together, these findings suggest that infra-humanization processes 

occur in different inter-group contexts, and can be detected by using both explicit 

(Viki et al., 2006) and automatic measures (Boccato et al., 2007).  

These results indicate that dehumanization frequently occurs as a denial of either 

secondary emotions (Boccato et al., 2007) or human words (Viki et al., 2006) to an 

out-group. Dehumanization is less likely to occur as an enhancement of the outgroup-

animal word association. Moreover, dehumanization is likely to play a role in the out-

group perception regardless of the evaluation of the out-group. Subsequent studies 

corroborated this claim and proved that being a negatively-perceived group does not 

necessary lead to being dehumanized; whereas positively-evaluated groups can also 

be dehumanized (Cortes, Demoulin, Rodriguez, Rodriguez, & Leyens, 2005; Leyens et 
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al., 2000). 

3.3 Dehumanization and focus on female physical appearance  

The quoted studies mainly addressed the role of the inter-group context in the 

dehumanization process. Subsequent studies analyzed additional factors that might 

contribute to the dehumanization of target in general, and of women in particular. 

The dehumanization of women has been studied mostly in terms of animalistic 

dehumanization (Viki & Abrams, 2003). In particular, Heflick and Goldenberg (2009) 

hypothesized that stressing the physical, appearance-related aspects of an individual 

target may lead to dehumanize this target. This hypothesis is based on the idea that 

the focus on women's physical appearance rather than their personality diminished 

the attribution of competence in women. In Heflick and Goldenberg’s study (2009), 

participants were asked to think about two famous women, namely Sarah Palin and 

Angelina Jolie. In the appearance-focused condition, the instructions were: "Please 

take some time to write your thoughts and feelings about this person's appearance. 

Please focus on both positive and negative traits". In the control condition, 

participants were asked to focus on the person rather than on the person’s 

appearance (i.e., person condition). Hence, while the individual targets were exactly 

the same, the participants’ attention was focused on either the physical aspects of the 

target, or on the target as a person. The extent to which participants perceived the 

targets to be competent and attributed humanness to the targets were assessed. The 

results indicated that participants in the appearance-focused condition rated both 

targets as less competent than in the person condition. Moreover, participants in the 

appearance-focused condition perceived Sarah Palin and Angelina Jolie as less 

human, compared to participants in the person condition. 



50 
 

This research proves that focusing attention on the physical aspects and 

appearance of a female target leads perceivers to consider this target as less 

competent and less human than when the same target is appraised as a person. 

However, this study (Heflick & Goldenberg, 2009) did not employ male targets in the 

experimental design, leaving the question open of whether appraising the appearance 

of men also led to the dehumanization of male targets.  

This issue was addressed by Heflick, Goldenberg, Cooper, and Puvia (2011). In 

Study 1 (Heflick et al., 2011) male and female participants were randomly assigned to 

view one of two Youtube videos, both concerning a female and a male newscaster. 

Half of the participants were asked to focus on the newscaster’s performance, and the 

remaining half of participants was asked to focus on their appearance. Then 

participants rated the male and female targets on their attractiveness, warmth, and 

morality dimensions. The results revealed that the female target was perceived as 

more attractive than the male target, regardless of the experimental conditions. 

Importantly, participants in the appearance condition perceived the female 

newscaster, but not the male newscaster, as less warm and less moral than in the 

performance condition. Hence these findings suggest that it was not the salience of 

the targets’ appearance in general that caused the dehumanization of that target. On 

the contrary, only the enhancement of the focus on the female target’s appearance 

contributed to the dehumanization of the female target. 

Vaes, Paladino, and Puvia (2011) undertook further research on the understanding 

of the link between the appearance and dehumanization. Specifically, Vaes and 

colleagues did not experimentally manipulate the salience of the target’s appearance 

by driving (or not) the participants’ attention on either the target’s physical aspects 
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or on the target as a person. By contrast, the authors (Vaes et al., 2011) presented 

participants with targets that varied in terms of physical appearance. Specifically, 

targets were pictures of sexualized women and men and of personalized women and 

men. These pictures were used in a Single Category IAT (Karpinsky & Steinman, 

2006) that measured the strength of associations between these pictures and words 

related to either animal- (i.e., nature, paw, instinct) and human- (i.e., foot, culture, 

tradition). The results showed that sexualized female targets were not humanized, 

while personalized female targets and male targets, regardless of the fact that they 

were sexualized or personalized targets, were humanized. Moreover sexualized-

female targets were less humanized than personalized female targets, while no 

difference in terms of human-association was found for sexualized or personalized 

male targets. Importantly, these patterns of results were not moderated by the 

participants’ gender.  

In a similar vein, Loughnam et al. (2010) experimentally manipulated unknown 

sexualized female images and examined whether the focus on the target's physical 

appearance led to a denial of mental states and moral status. In other words, the 

authors tested whether individual targets were more likely to be dehumanized when 

they were presented in a sexualized manner. In this study, participants completed a 

questionnaire in which they had to judge three pictures which portrayed a woman's 

full body (i.e., full body), only her head (head-only) or only her body (i.e., body only). 

These pictures, thus, represented medium-, low- and high-sexualized women, 

respectively. After the presentation of these photos, participants were asked to rate 

each picture on two measures of mind attribution: The Mental State Attribution task 

(i.e., MSA; Haslam, Kashima, Loughnan, Shi, & Suitner, 2008) and the General Mind 

Attribution task (i.e., GMA). The results revealed that participants attributed a higher 
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mental state to the head-only picture (i.e., low-sexualized woman) than to the full-

body picture (i.e., medium-sexualized woman). Moreover, participants attributed a 

higher mental state to the full-body picture than to the body-only picture (i.e., high-

sexualized woman). For the GMA, the results showed a difference in mental states 

attribution between the head-only picture and the body only image. Specifically, the 

head-only picture elicited a higher mental state attribution than the body-only 

picture. Moreover, the only-body picture evoked a lower moral status than the full-

body and the head-only pictures. Again, and in line with Vaes et al.’s findings (2011), 

these effects were not qualified by participants’ gender.  

Therefore, this set of studies claims that the focus on the appearance of a female 

target (but not of a male target) likely leads to target dehumanization by decreasing 

the perceived warmth and morality of the target (Heflick & Goldenberg, 2009; Heflick 

et al., 2011). Moreover, dealing with sexualized women inhibits the attribution of 

humanity and mental states to the target (Loughnam et al., 2010; Vaes et al., 2011). 

These findings were not modified by participants’ gender. Hence, when participants 

are either explicitly asked to process female targets in terms of their physical 

appearance or to process pictures of explicit sexualized individuals, dehumanization 

of female targets occurs in both male and female participants. 

3.4 On the (different) motivations that lead men and women to 

dehumanize other women 

Why do female and male participants dehumanize sexualized women to a similar 

extent? Are men and women driven by different motivations that entail the 

dehumanization of sexualized women? Two studies may help to clarify this question 

(Vaes et al., 2011, Study 3; Puvia & Vaes, 2013).  
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Vaes and colleagues (2011; Study 3) verified whether the activation of a sex goal 

moderated the tendency to perceive attractive women as less human by male and 

female participants. In order to activate a sex goal, the authors asked participants to 

take part in an anagram task. Half of the participants were asked to complete an 

anagram in which six hidden words had a non-blatant association with sex (i.e., "feel", 

"wet", "sweat", "stiff", "bed" and "skin"). In the control condition, the six hidden 

words were neutral with respect to sex as a concept (i.e., "book", "wave", "water", 

"hearing", "seeing" and "sun"). Moreover, participants were told they had to play a 

mathematical task with another individual target. Specifically, participant were 

presented with three curricula of three different female targets, and asked to indicate 

their willingness to work with each woman on the mathematical test. The three 

curricula varied in terms of attractiveness and competence: the first curriculum 

represented the more attractive but the less competent candidate; the second 

curriculum depicted the more competent but the less attractive candidate. The last 

curriculum described a candidate as less attractive and less competent. Subsequently, 

participants judged each image of the female candidates, which were included in the 

curriculum, on five items, namely sexy, arousing, beautiful, vulgar, and superficial. 

Then, the strength of association between human- and animal-related words and the 

female pictures was assessed by means of a SC-IAT, in which images of the female 

candidates were used as stimuli.  

The results indicated that the intention of participants to collaborate with each 

candidate varied as a function of the priming and of participants’ gender. Specifically, 

the probability of men to choose the more attractive and less competent target was 

higher in the sex prime condition than in the control prime condition, whereas the 

probability of choosing the more competent and the less attractive candidate was 
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lower in the sex prime condition than in the control prime condition. Female 

participants always chose the more competent and less attractive candidate, 

regardless of the prime condition. Moreover, the prime affected the extent to which 

participants judged the targets on the attractiveness dimension. Specifically, male but 

not female participants in the sex prime condition, compared to the control prime 

condition, judged the targets as more attractive, beautiful and arousing. Moreover, 

male participants, but not female participants, judged the targets as more vulgar and 

more superficial in the sex than in the control prime condition. Finally, male 

participants associated more human-related words to female targets in the control 

condition than in the sex prime condition. By contrast, female participants did not 

show any differences in the association of the targets with human- and animal-related 

words as a function of the primes.  

Taken together these findings prove that the salience of a sex goal led male 

participants but not female participants to select targets on the basis of their 

appearance, thereby discounting the relevance of the competence of the targets, and 

so dehumanize women in general.  

As for women, what kind of motivation or contextual factors could lead to the 

perception of other women being less human? This question was addressed by a 

recent study (Puvia & Vaes, 2013) in which the associations between 1) women's 

motivation to look attractive to men, and 2) women's perception of their self-

appearance and the dehumanization of other women, were analyzed. Concretely, 

female participants were provided with several measures to assess their awareness 

(i.e., "People think that the thinner you are, the better you look in clothes") and their 

internalization of beauty standards (i.e., "I often read magazines like Cosmopolitan, 
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Vogue and Glamour and compare my appearance to models"). Moreover, and in order 

to evaluate women's motivation to look attractive to men, participants were required 

to respond to three items (i.e., "I try to maintain myself in shape because boys like it", "I 

take care of my physical appearance to facilitate my relationship with the opposite 

gender", "To look pretty is important for me because it facilitates my relationship with 

the opposite gender"). Participants were then asked to complete the Self-

Objectification Questionnaire (i.e. SOQ; Frederickson, Roberts, Noll, Quinn, & Twenge, 

1998). The SOQ consists of 10 physical attributes: five attributes are related to 

physical appearance (i.e., attractiveness, weight, sex appeal, measurements, 

firm/sculpted muscles) and five attributes pertaining to physical competence (i.e., 

health, coordination, energy level, strength, fitness level). Finally women took part in 

a SC-IAT task in which sexualized and personalized female target pictures with 

human- and animal-related words were presented (for a similar procedure see Vaes 

et al., 2011). 

 The results revealed that female participants associated animal-related words 

with sexualized-female target pictures more than with personalized-female target 

pictures. Moreover, participants associated more human-related words with 

personalized-female target pictures than with sexualized-female target pictures. 

Furthermore, correlation analyses showed that women's motivation to look attractive 

to men positively correlated with a) the dehumanization of sexualized targets, b) the 

internalization of beauty standards, and c) the importance attributed to the physical 

compared to competence features (SOQ scale). Mediation analysis revealed that 

women's focus on their appearance mediated the association between the motivation 

to look attractive to men and the dehumanization of sexualized targets. Subsequent 

mediation analysis showed that women's focus on their appearance also mediated the 
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association between the internalization of beauty standards and the dehumanization 

of sexualized targets. Taking advantage of the quoted studies, a potential answer to 

the question at the beginning of this section can be suggested. Indeed, one may claim 

that men and women dehumanize other women for different reasons. First, 

contextual factors that enhance the sex salience increase the dehumanization of 

women by men. On the other hand, the increased intention to look attractive to men, 

and the enhancement of the importance of beauty standards, leads women to 

dehumanize other women. Recasting these patterns of results into the sex/gender 

differences in the mating market (see paragraph 2.3), one may claim that men, who 

preferentially rely on a female’s appearance as the prominent criterion in mate 

selection, dehumanize other women when they appraise them as exemplars that fit 

into their sex-based goals, such as when they are primed by sex. Women deprive 

other women of their humanness when they intend to look attractive to men, as 

prescribed by the mate attraction goals, and when they emphasize the importance of 

their beauty to beat competitors for potential mates. 

3.5 Overview of the present research  

In the following chapters, the dehumanization of women across the menstrual 

cycle will be investigated. As previously demonstrated, women during high 

conception risk, compared to the low conception risk phase are more likely to pay 

attention to and compete in terms of attractiveness and physical appearance with in-

groupers (i.e., intra-sexual competition). Moreover, studies concerning 

dehumanization have shown that stressing the relevance of female appearance, 

attractiveness and sexualization constitutes a proxy of female dehumanization. 

Merging these two lines of research, the main hypothesis addressed in this thesis is 

whether women, during the high conception risk phase compared to women in the 
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low conception risk phase, are more likely to dehumanize women as a group. 

Furthermore, I investigate whether the dehumanization of other women in the high 

fertility phase, compared to women in the low fertility phase, is related to the mate 

attraction goals. These hypotheses will be tested in four studies. 

In Study 1, normally ovulating women and hormonal contraceptive users are 

compared in terms of how much they dehumanize other women and two other 

control targets, i.e., men (mating relevant target) and elderly people (no mating 

relevant target). I expect that higher levels of conception risk are associated with 

higher levels of dehumanization of women, but not of men and elderly people. These 

expected results indicate that dehumanization is not a process that involves mating 

relevant targets, but is a specific process that addresses only women who constitute 

rivals in the mating market.  

To corroborate this interpretation, in Study 2 I will investigate whether the level of 

intra-sexual competition is increased at the higher levels of conception risk 

(compared to lower levels of conception risk) and whether this enhancement of intra-

sexual competition is associated with the dehumanization of other women. Moreover, 

in both studies I will also rely on a sample of hormonal contraceptive users, as a 

control group, to test whether the above-predicted effects only occur in normally 

ovulating women. 

In Study 3, I will test whether increased levels of conception risk lead to the 

dehumanization of other women and not of men, on both animal and human 

dimensions, by using a sequential priming procedure in a lexical decision task. The 

expected pattern of results will confirm the findings of Study 1 and 2, and clarify 

whether the dehumanization of women at the higher levels of conception risk 
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(compared to lower levels of conception risk) occurs even in an automatic fashion.  

In Study 4, I will replicate and extent the findings of Studies 1-3. Again, I expect 

that the dehumanization of women but not of men occurs during high conception risk 

(compared low conception risk) of the menstrual cycle. Moreover, I will test whether 

the dehumanization process across the menstrual cycle involves women as the target 

or also extends to the self as a target. Finally, I will explore the relationship between 

the fluctuations of sex hormones (i.e., estrogen and progesterone) across the 

menstrual phases and the female dehumanization of other women.   
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CHAPTER 4 

COMPARING GROUP DEHUMANIZATION 

AND INTRA-SEXUAL COMPETITION 

AMONG NORMALY OVULATING WOMEN 

AND HORMONAL-CONTRACEPTIVE 

USERS 
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4.1 Abstract 

Two studies address the role of hormonal shift across menstrual cycle in female 

dehumanization of other women. In Study 1, normally ovulating women (NOW) and 

women who use hormonal contraceptives (HCW) are compared in terms of how 

much they dehumanize other women and two other control targets (men and 

elderlies). In NOW the level of dehumanization of other women, but not of men and 

elderlies, increases as the conception risk is enhanced. HCW do not show this pattern 

of results. In Study 2, we investigate the level of dehumanization of other women and 

of intra-sexual competition. Findings concerning dehumanization replicate those of 

Study 1. Intra-sexual competition increases with the raise of conception risk only in 

NOW. Additionally, dehumanization is significantly associated to intra-sexual 

competition in NOW but not in HCW. Together these studies demonstrate that 

dehumanization of women is elicited by menstrual-cycle-related processes and 

associated to women’s mate attraction goals. 

 

Key words: Dehumanization, Menstrual cycle, Conception risk, Female 

sexuality, Intra-sexual competition. 
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4.2 Theoretical Background 

The dehumanization of women, namely depriving other women of the ‘human 

essence’ (Haslam, 2006), has been addressed mainly by analyzing the role of 

ideological variables (e.g., Ambivalent Sexism; Viki & Abrams, 2003), contextual 

factors (e.g., appearance focus vs. person focus; Heflick et al., 2011) and bottom-up 

processes (e.g., selective exposure to sexualized vs. personalized women; Vaes et al., 

2011). The present study investigates it from a different vantage point, by assessing 

the role played by hormonal fluctuations in determining the level of dehumanization 

towards other women. With this aim, in two studies, the extent to which women 

dehumanize each other at different points of the menstrual cycle is analyzed together 

with whether the use of hormonal contraception moderates these effects. In this way 

we recast the study of dehumanization within the realm of mate attraction goal of 

women (Lens et al., 2012; Durante et al., 2011). To our knowledge, there is no existing 

research investigating how women’s goals to enhance their appearance around 

ovulation (i.e., women’s mate-attraction goal) influence in-group dehumanization.  

Female fertility dramatically changes throughout the menstrual cycle. Based on 

obstetrics literature (Wilcox et al., 2001), the probability of conception is negligible 

during the first 3 days of the cycle, increasing from day 7, and peaking during 

ovulation (i.e., 14 days prior to the next menses; Jöchle, 1973) and decreasing 

thereafter. The period of higher conception risk runs from the 6thday before ovulation 

until the 1st day after ovulation (Wilcox et al., 2001). 

During the menstrual cycle, hormonal fluctuation in normally ovulating women 

(NOW) has multiple effects which account for a shift in inter-sex as well as intra-sex 

attitudes and behaviors (Alvergne & Lummaa, 2009; Garver-Apgar et al., 2008). 
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As for inter-sex attitudes and behaviors during the high-conception risk phase, 

normally ovulating women display a higher preference for masculine, taller, socially-

dominant men (Gangestad, Thornhill, & Gaver-Apgar, 2005) as well as high-status 

male-related cues (Lens et al., 2012). Lukaszewski and Roney (2009) showed that the 

higher the level of estrogen (in high-conception risk phase), the stronger the 

preference for male-dominant traits in a sample of normally ovulating women, 

demonstrating the role of hormonal variations in this respect. In summary, hormonal 

shift within the menstrual cycle is associated with changes in women’s mate-selection 

goal, that is the screening for potential mates. 

As for intra-sex attitudes and behaviors, normally ovulating women during the 

high-conception risk phase show an increased interest in their own physical 

appearance and manifest the desire to appear more attractive/sexy than other 

women (e.g., Durante et al., 2008; Haselton & Gangestad, 2006). Moreover, women 

show harsher female derogation (i.e., devaluing other women; Baenninger et al., 

1993; Fisher, 2004). They are also less willing to bargain with other women (Lucas et 

al., 2007).  

Taken together, these findings support the claim that women’s intra-sexual 

attitudes during the high-conception risk phase are driven by a motivation to outdo 

attractive rivals (intra-sexual competition), maximizing their likelihood of potential 

mates for desired qualities (Gangestad et al., 2005; Lukaszewski & Roney, 2009). 

Levels of estrogen are correlated to women’s motivation to outclass intra-group 

competitors, therefore higher levels of estrogen prompt higher levels of female 

derogation (Fisher, 2004).  
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The current study contributes to the understanding of female intra-group 

processes at different points of the menstrual cycle, analyzing dehumanization 

processes from women’s mate attraction perspective.  

Dehumanization refers to the tendency of perceiving a person as lacking human 

qualities or as belonging to a lower order of humanity (Haslam, 2006; Leyens et al., 

2000). Dehumanization is a specific form of derogation whereby a target is deprived 

of uniquely-human features, such as morality (Kelman, 1973), agency (Heflick et al., 

2011) and complex emotions (Leyens et al., 2000). Dehumanization typically, but not 

exclusively (see Waytz & Eply, 2012), emerges within inter-group contexts, leading 

perceivers to associate more animal-related (e.g., paw, snout) and/or less human-

related concepts (e.g., culture, face) to the out-group compared to the in-group. 

Women have been shown to display intra-group dehumanization as well. Vaes and 

colleagues (2011) reported that women associate sexualized (vs. personalized) 

women with concepts that are less human. In a similar vein, women deny agentic 

characteristics to female targets when focusing on a target’s appearance (vs. 

competence; Heflick et al., 2011) or body (vs. face; Gray, Knobe, Sheskin, Bloom, & 

Barrett, 2011). In other words, stressing the relevance of female appearance, 

attractiveness and sexualization -- core processes of intra-sexual competition -- 

constitutes a proxy of female dehumanization.  

During the high-conception risk phase, women are more likely to pay attention to 

and compete in terms of attractiveness and physical appearance with ingroupers (i.e., 

intra-sexual competition). Therefore, it can be predicted that women during the high-

conception risk phase, as opposed to low-conception risk phase, will show higher 

levels of dehumanization of other women. Specifically, we hypothesize that in 
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normally ovulating women the level of dehumanization of other women will increase 

as the conception risk is enhanced (hypothesis 1). 

The effect of ovulation, predicted here, is claimed to be guided by hormonal shifts 

throughout the menstrual cycle (e.g. Alvergne & Lummaa, 2009; Garver-Apgar et al., 

2008). To test this hypothesis, a sample of hormonal-contraceptive users (HCW) will 

be comprised in the experimental design as a control group (for similar procedures, 

Johnston et al., 2003, Lucas et al., 2007; Miller et al., 2007). The use of hormonal 

contraceptives suppresses the normal flow of hormones (Fleischman et al., 2010) and 

eliminates cycle effects on mate preference (see Alvergne & Lummaa, 2009). For this 

reason, it can be expected that hormonal-contraceptive users will show no 

fluctuations in their level of female dehumanization of other women (hypothesis 2). 

In short, it can be predicted that only normally ovulating participants will exhibit 

increasingly higher levels of dehumanization with the increase of the conception risk. 

In addition, to gain discriminant validity of the relationship between menstrual 

cycle and dehumanization of other women, Study 1 will also assess how much women 

dehumanize other target groups (men and elderly people). If the level of 

dehumanization is similarly modulated for all targets, then dehumanization is not a 

target-specific process that is activated within the high-conception risk window. It is 

worth noting that men are mating-relevant targets, but elderly people likely less so. 

Hence, if the hypothesized pattern of dehumanization characterized women and men 

targets but not elderly people, then dehumanization addresses mating-relevant 

targets. However, in this case, dehumanization can be associated both with women’s 

mate-attraction goal and women’s mate-selection goal. On the other hand, if the 

dehumanization process is enhanced only for women targets as the conception risk 
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increases, then this result will provide evidence of the relationship between women’s 

mate-attraction goal and dehumanization, as dehumanization changed only for actual 

competitors.  

To gather additional evidence on the interconnection between women’s 

dehumanization of other women and women’s attraction goal within the menstrual 

cycle, Study 2 will further analyze female dehumanization as well as the level of 

attitudinal intra-sexual competition across the menstrual cycle. In previous work 

(Baenninger et al., 1993; Fisher, 2004; Lucas et al., 2007) the menstrual-cycle-related 

fluctuations of intra-sexual competition have been inferred by assessing the 

consequences of intra-sexual competition. In contrast, Study 2 directly assesses intra-

sexual competition as an attitude and we operationalize this psychological construct 

as the degree with which one perceives the comparison with same-sex individuals in 

competitive terms along mating relevant dimensions (Buunk & Fisher, 2009). 

Moreover, no evidence exists yet on the inhibition of the attitudinal intra-sexual 

competition as a consequence of hormonal stabilization in hormonal-contraceptive 

users. Thus, in the present investigation this issue will be addressed. Specifically, it 

can be assumed that normally ovulating women’s level of intra-sexual competition 

increases with the raise of conception risk (hypothesis 3). We further expect that 

hormonal-contraceptive users will not show any change in terms of intra-sexual 

competition across the menstrual cycle (hypothesis 4). Finally, and given the 

conjectural inter-relationship between intra-sexual competition and dehumanization, 

it can be assumed that dehumanization of other women co-occurs with intra-sexual 

competition only in normally ovulating women. The assumption will be that the 

higher the level of intra-sexual competition, the higher the level of dehumanization of 

other women in normally ovulating women but not in hormonal-contraceptive users 



66 
 

(hypothesis 5). 

4.3 Study 1 

4.3.1 Method 

4.3.1.1 Participants 

Sixty-six female students (age: M = 23.72, SD = 2.70) from the University of Trieste 

participated in the study. Forty-eight women were normally ovulating and eighteen 

women were using hormonal contraceptives. 

4.3.1.2 Procedure 

To assess participants’ level of dehumanization, we followed the procedure 

outlined by Viki and colleagues (2006). Participants were presented with twenty 

words. Ten words concerned animal-related concepts, like “paw,” and ten words 

pointed to human-related concepts, like “citizen”(for the Italian adapted version, see 

Fasoli, 2011). Animal- and human-words did not differ in terms of valence (Fasoli, 

2011). The twenty words were given in counterbalanced order and participants were 

asked to select 8-10 words among them that characterized the three target groups 

(women, men and elderly, one target at the time, in counterbalanced order across 

participants). 

Then, participants reported information concerning their age, religion, height, 

weight and current relationship status (i.e., relationship-status scale). For 

relationship status, participants selected one of the following 5 options: (a) I haven’t 

got a partner but I have occasional sex; (b) I haven’t got a romantic partner but I have 

a sexual partner; (c) I have a sexual and romantic partner; (d) I have a romantic 

partner but I haven’t got a sexual partner; and (e) I have neither a sexual nor a 
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romantic partner. On the basis of a pilot-interview, these five options best represent 

the way our target population describes potential relationship status. 

Finally, participants were requested to indicate the first and the last day of the 

previous menstrual cycle and to estimate the first and the last day of following 

menstrual cycle on a calendar. Participants were asked about the length of their usual 

cycle, its regularity, usual length of bleeding and about the use of hormonal 

contraceptives (Wilcox et al., 2001)1. 

4.3.2 Results 

Determination of conception risk. Participants were asked to report on a calendar 

the first and last day of the previous and of the next cycle. From these dates, and using 

the backward counting method (Brinsmead-Stockman, Johnston, Miles, & Macrae, 

2008; Haselton & Gangestad, 2006; Rule et al., 2011) the ovulation day was estimated 

as the 14th day before the date of the following menstruation. The day corresponding 

to the ovulation was mapped onto the day with the highest conception risk, using 

actuarial data from Wilcox and colleagues (2001). The distance in number of days 

between the day of experimentation and the ovulation day yielded the participants’ 

conception risk level (see McDonald et al., 2011; Navarrete et al., 2010). Therefore, 

each participant was assigned a value ranging from .000 to .094: higher values 

indicated higher conception risk (M = .03, SD = .03). Importantly, this procedure was 

applied to both NOW and HCW samples (see, Johnston et al., 2003). 

Statistical Approach. In line with the procedures reported by Viki and colleagues 

(2006), for each participant, and separately for each target, two composite scores 

were computed: one for the number of selected-animal words, and one for the 
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chosen-human words. Multiple regression analysis was conducted where each score 

was regressed on the categorical variable (NOW vs. HCW; coded: NOW = 0 and HCW = 

1), the conception risk (the continuous variable was centered), and their interaction. 

Women target. As for the number of animal words, the overall model was 

significant, R2= .14, F(3,62) = 3.29, p = .03. The interaction was significant, B = - 23.59, 

t(62) = -2.25, p = .03, sr = -.27. As predicted by hypothesis 1 and 2, simple-slopes 

analyses revealed that, only for normally ovulating women the higher the conception 

risk level the higher the number of selected-animal words, B = 13.15, t(62) = 2.47, p = 

.02, sr = .29. On the other hand, for hormonal-contraceptive users no association was 

found between the number of selected-animal words and conception risk, B = -10.44, 

t(62) = -1.15, p = .25, sr = -.14. Full regression results are reported in Table 1 and the 

interaction is plotted in the Figure 4.1.  

 

Figure 4.1. Animal words as a function of conception risk and contraceptive use (Normally ovulating 

women/Hormonal-contraceptive users) in Study 1. 
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As for the number of human words, the overall model failed to reach conventional 

level of significance, R2 = .10, F(3,62) = 2.34, p = .82. The interaction was not 

significant, B = 21.23, t(62) = 1.72, p = .09, sr = .21. The effect of conception risk was 

not significant, B = -4.76, t(62) = -.76, p = .45, sr = -.1, whereas the effect of NOW/HCW 

was significant, B = -.79, t(62) = -2.10, p = .04, sr = -.25, indicating that hormonal-

contraceptive users selected less human words than normally ovulating women (see 

Table 4.1). 

Men target2. As for the number of animal words, the overall model was not 

significant, R2 = .05, F(3,61) = 1.14, p = .34. Moreover, no significant effect of 

conception risk, B = 13.11, t(61) = 1.47, p = .15, sr = .18 and of NOW/HCW, B = .56, 

t(61) = 1.06, p = .29,sr = .13 were found. The interaction term was also not 

statistically significant, B = -11.86, t(61) = -.69, p = .50, sr = -.09. As for the number of 

human words, the overall model was not significant, R2 = .04, F(3,61) = .85, p = .47. 

Furthermore, no significant effect of the conception risk, B = -1.05, t(61) = -.11, p = 

.91, sr =-.01 and of the NOW/HCW, B = -.85, t(61) = -1.57, p = .12, sr = -.20 were found. 

Finally, the interaction term was also not significant, B = 6.55, t(61) = .37, p = .72, sr = 

.05. 

Elderly target. As for the number of animal words, the overall model was not 

significant, R2 = .05, F(3,62) = 1.04, p = .38. Moreover, no significant effect of 

conception risk, B = 7.17, t(62) = 1.19, p = .24, sr = .15 and of NOW/HCW, B = -.19, 

t(62) = -.52, p = .61, sr = -.06 were found. The interaction was also not statistically 

significant, B = -5.31, t(62) = .45, p = .66, sr = .06. Likewise, as for the number of 

human words, the overall model was not significant, R2 = .02, F(3,62) = .35, p = .79. 

Additionally, no significant effect of conception risk, B = -5.73, t(62) = -.87, p = .39, sr = 
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-.11 and of NOW/HCW, B = .005, t(62) = .01, p = .99, sr = .002 were found. The 

interaction term was also not significant, B = -.26, t(62) = -.02, p = .98, sr = -.003.  

Table 4.1. Conception risk and contraceptive use (NOW/HCW) as predictors of animal words, human 

words for women target in Study 1. 

  Animal words  Human words 

Variable  b SE b Β t  b SE b β t 

Conception risk  13.15 5.32 .34  2.47*  -4.76 6.27 -.11 -.76 

NOW/HCW  .51 .32 .19 1.60  -.79 .38 -.25 -2.10* 

Conception risk x 
NOW/HCW 

 -23.59 10.49 -.31 -2.25*  21.23 12.35 .24 1.72 

Note. b and SE b are unstandardized coefficients. * indicates significance at p < .05. 

4.3.3 Discussion 

The present study shows that the degree to which normally ovulating women 

dehumanize other women rises with the increase of conception risk. In particular, an 

enhanced risk of conception leads normally ovulating women to select a higher 

number of animal words when thinking of other women (hypothesis 1). Importantly, 

hormonal-contraceptive users do not show any change in the amount of selected-

animal words as a function of the level of conception risk (hypothesis 2). 

Furthermore, different levels of conception risk in both normally ovulating women 

and hormonal-contraceptive users are not related to the extent to which participants 

associated human words to women as a whole.  

Together this evidence suggests that dehumanization is preferentially expressed 

by appraising other women as more similar to animal rather than less similar to 

humans and that, only in normally ovulating women, the higher the conception risk 

level the higher the level of dehumanization of other women. Importantly, this 

pattern of results is found only when the target of dehumanization is the group of 
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women. The level of dehumanization of both men and elderly does not change across 

the menstrual cycle suggesting that this effect might be selective for women targets. 

However, the relative small number of participants suggests some caution in 

interpreting these findings. 

Unexpectedly, data also indicates that hormonal-contraceptive users select less 

human words than normally ovulating women. Although recent studies have 

suggested that the use of combined-hormonal contraceptives may alter women’s 

mating-relevant psychological processes (Alvergne & Lummaa, 2009; Welling et al., 

2012), this finding should be treated with caution. Indeed, and based on the current 

experimental design (i.e., lack or random assignment of participants to hormonal-

contraceptive-usage condition), it cannot be underestimated the role of additional 

and uncontrolled factors in accounting for the differences in these experimental 

samples.  

In conclusion, the findings of Study 1 suggest that the dehumanization of other 

women is associated with conception risk and is moderated by fluctuation versus 

inhibition of menstrual-cycle-related hormones. However, given the restricted 

number of hormonal-contraceptive users the results are not conclusive because of 

limited statistical power. Our results are suggestive that this might be an effect 

unique to women targets. Additional evidence is needed to corroborate the idea that 

female dehumanization throughout the menstrual cycle is a correlated phenomenon 

of women’s attraction goal. 

In Study 2 this conjecture was tested directly. The level of intra-sexual competition 

as well as female dehumanization of both normally ovulating women and hormonal-

contraceptive users was assessed across menstrual cycle. In doing so, we were able to 
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replicate Study 1 and recast the process of dehumanization within intra-sexual 

competition (a consequence of women’s attraction goal). 

4.4 Study 2 

4.4.1 Method 

4.4.1.1 Participants  

Fifty-nine female students (age: M = 19.50, SD = 1.51) from the University of 

Trieste participated in exchange for course credit. Thirty-eight women were normally 

ovulating and twenty-one women were using hormonal contraceptives. 

4.4.1.2 Procedure 

Participants were contacted by a female experimenter. Differently from Study 1, 

participants were provided with a calendar and requested to report the first and the 

last day of the previous menstrual cycle and to later indicate the actual first and the 

last day of following menstrual cycle on a second calendar. Experimental sessions 

were scheduled over a period of 60 days. Each participant was randomly assigned to 

one of the fifteen experimental sessions. In so doing, and according to the random 

assignment, the experimental session could occur in early follicular, ovulation, or 

luteal phase. The distance in days between the scheduled experimental session, in 

which the participants took part to the experiment, and the menstrual phases of the 

participant was defined by chance. Participants were also asked questions about the 

length of their usual cycle, its regularity, usual length of bleeding and about the use of 

hormonal contraceptives (Wilcox et al., 2001). 

To assess participants’ level of dehumanization of women the same task as the one 

used in Study 1 was used. In addition, participants completed the intra-sexual 
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competition-scale (i.e., ISC-scale; Buunk & Fisher, 2009), that assesses attitudinal 

competition with same-sex individuals along mating-relevant dimensions. 

Participants reported on a 7-point scale, ranging from 1 (= strongly disagree) to 7 (= 

totally agree) the extent to which they endorsed each one of the 12 statements (e.g., “I 

tend to look for negative characteristics in attractive women”). The order of 

presentation of the dehumanization task and ISC-scale was counterbalanced across 

participants. Participants were asked to report the same personal information, 

requested in the Study 13.  

4.4.2 Results 

Data aggregation and preparation replicated exactly those outlined in Study 1 

unless otherwise specified. 

Dehumanization. As for the number of animal words, the overall model was 

significant, R2 = .25, F(3,55) = 6.01, p = .001. The interaction was significant, B = -

36.61, t(55) = -3.60, p = .001, sr = .42. Simple-slopes analyses revealed that only for 

normally ovulating women, the higher the conception risk level the higher the 

number of selected-animal words, B = 28.85, t(55) = 4.03, p = .001, sr = .47, whereas 

for hormonal-contraceptive users no association was found between the number of 

animal words and conception risk, B = -7.77, t(55) = -1.07, p = .29, sr = -.13. Full 

regression results are reported in Table 4.2 and the interaction is plotted in the 

Figure 4.2. 
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Figure 4.2. Animal words as a function of conception risk and contraceptive use (Normally ovulating 

women/Hormonal-contraceptive users) in Study 2. 
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Figure 4.3. Human words as a function of conception risk and contraceptive use (Normally ovulating 

women/Hormonal-contraceptive users) in Study 2. 
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Figure 4.4. Intra-sexual competition as a function of conception risk and contraceptive use (Normally 

ovulating women/Hormonal-contraceptive users) in Study 2. 

 

Table 4.2. Conception risk and contraceptive use (NOW/HCW) as predictors of animal words, human 

words and intra-sexual competition in Study 2. 

  Animal words  Human words  Intrasexual competion 

Variable  b SE b Β t  b SE b β t  b SE b β      t 

Conception risk  28.85 7.16 .66      4.03*  -38.93 9.22 -.69 -4.22*  16.48 5.95 .49 2.77* 

NOW/HCW  -.24 .29 -.10 -.85  .02 .37 .01 .06  -.25 .24 -.13 -1.06 

Conception risk 
x NOW/HCW 

 -36.61 10.18 -.59 -3.60*  48.28 13.10 .60 3.69*  -18.79 8.45 -.39 -2.22* 

Note. b and SE b are unstandardized coefficients.  * indicates significance at p < .05. 

Intra-sexual competition & Dehumanization. As predicted by hypothesis 5, for 

normally ovulating women the score of intra-sexual competition correlated 

significantly with the number of animal words, r(38) = .41, p = .01 and human words 

selected, r(38) = -.29, p = .07. These results indicated that the higher the level of intra-

sexual-competition, the higher the number of selected-animal words and, albeit 

marginally significant, the lower the number of selected-human words. As for 
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hormonal-contraceptive users, the association between intra-sexual-competition 

score and animal words, r(21) = .08, p = .72 and human words, r(21) = -.08, p = .72 

was not significant.  

4.4.3 Discussion 

Study 2 shows that the degree to which normally ovulating women, but not 

hormonal-contraceptive users, dehumanize other women raises with the increase of 

conception risk level (hypothesis 1 and 2). In particular, and only for the normally 

ovulating women, the number of selected-animal words grows as the level of 

conception risk increases. Differently from Study 1, for normally ovulating women 

only, the higher the levels of conception risk the lower the number of the selected-

human words.  

Study 2 demonstrated also that intra-sexual competition varied as a function of 

conception risk. An increased risk of conception is related to an enhancement of 

intra-sexual competition only within normally ovulating women (hypothesis 3 and 4). 

Finally, and in line with hypothesis 5, the higher the level of intra-sexual 

competition, the higher the level of dehumanization for normally ovulating women. 

This association is stronger with animal words compared to human words. In sharp 

contrast, dehumanization and intra-sexual competition are uncorrelated and 

independent within hormonal-contraceptive users. These results strongly support 

the idea that dehumanization and intra-sexual competition are bound together by 

women’s attraction goal, which is particularly enhanced when the conception risk is 

increased. 
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4.5 General Discussion 

Consistently across two studies, our data show that, in normally ovulating women 

but not in hormonal-contraceptive users, the level of dehumanization of other women 

is modulated by the conception-risk level. In comparison to hormonal-contraceptive 

users, normally ovulating women increase the dehumanization of other women as the 

conception risk increases. In both studies we found a higher attribution of animal 

words to women as a group when the conception risk increases. Results on the 

human words are less robust. Study 2 shows that the attribution of human words to 

women is reduced when approaching higher levels of conception risk only within 

normally ovulating women, but not within hormonal-contraceptive users. 

Although identifying the preferential (i.e., human vs. animal) dimension of 

dehumanization is beyond the scope of this study, one potential explanation for the 

difference of results between our studies might rely on the type of measures we 

adopted. Indeed, when assessing dehumanization by the attribution of human 

uniquely emotions (e.g., secondary emotions) and non-human uniquely emotions 

(e.g., primary emotions), dehumanization typically occurs by weakening the 

attribution of human uniquely emotions (Leyens et al., 2001; Paladino et al., 2002). 

On the contrary, when addressing dehumanization with words related to humans and 

to animals, dehumanization can lead to a reduction of the attributed human words 

and/or to an enhancement of the attributed animal words, even for similar targets 

(e.g., national groups, Viki et al., 2006). Future research should clarify whether an 

increased risk of conception might cause a preferential animalization of other women 

and/or a dehumanization of the same target by using different tools and 

methodology. 
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Results from Study 1 and 2 provide initial evidence that the dehumanization of 

other women, as the conception risk rises, might be related to women’s mate-

attraction goal during this phase. In Study 1 we showed that an increased risk of 

conception is more likely to lead to dehumanization of women and less likely to elicit 

dehumanization of men target (and of elderly target). This result is suggestive in 

indicating that the dehumanization process is associated with women’s mate-

attraction goal (i.e., to show those qualities to attract mates), and it might not be 

associated with women’s mate-selection goal (i.e., women’s screening for potential 

mating). In other words, hormonal fluctuations during the menstrual phases are 

involved in changes of women’s intra-sexual and probably not of women’s inter-

sexual levels of dehumanization. Nevertheless, based on these results additional 

evidence is needed to verify the association between hormonal fluctuation with both 

intra-sexual and inter-sexual levels of dehumanization. In Study 2, the relationship 

between dehumanization and women’s mate-attraction goal is verified in a more 

stringent manner. Indeed, the degree in which normally ovulating women 

dehumanize other women changes as a function of the level of conception risk, 

mimicking the relationship between the level of intra-sexual competition and 

conception risk. The two processes are correlated within normally ovulating women 

but not within hormonal-contraceptive users. 

The present results contribute to the literature in different ways. Firstly, works on 

the psychological changes during the menstrual cycle highlight how women around 

ovulation perceive themselves as more attractive (Durante et al., 2008; Haselton & 

Gangestad, 2006) and, at the same time, are harsher in judging other women in 

general (Fisher, 2004), and during bargaining interactions (Lucas et al., 2007), 

suggesting a link between conception risk and intra-sexual competition. However, no 
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studies so far reported differences between normally ovulating women and 

hormonal-contraceptive users on the intra-sex-competition level. The present study 

addresses this issue directly.  

Secondly, previous works on the dehumanization process have neglected the 

modulating role of intra-personal, hormonal-related factors. In line with recent works 

on the interplay between hormonal and social processes (e.g., Sapienza, Zingales, & 

Maestripieri, 2009), our data show that not only contextual or feature-based variables 

can trigger group dehumanization, but even women’s natural hormonal fluctuations 

contribute to the way women perceive other women on the human and animal 

dimensions. Hormonal contraception provides steady daily levels of both progestin (a 

substitute for progesterone) and estrogen (Fleischman et al., 2010); given that within 

hormonal-contraceptive users the level of female dehumanization is constant across 

menstrual phases, it may be possible that these hormones can, at least in part, 

account for the fluctuations of female dehumanization levels across cycle phases in 

normally ovulating women. Although conjectural, this claim finds its reason on the 

fact that dehumanization and intra-sexual competition partially co-occur, and intra-

sexual competition is associated with levels of estrogen (Gangestad et al., 2005; 

Lukaszewski & Roney, 2009). Future research should determine the relative and the 

specific contributions of the follicle-stimulating hormones and of the luteinizing 

hormones in dehumanization processes by the direct measurement of the level of 

these hormones parallel to the level of dehumanization.  

Thirdly, previous works address women’s intra-sexual competition, and its 

psychological correlates, especially by studying women’s evaluative-based reactions 

(Baenninger et al., 1993; Fisher, 2004; Lucas et al., 2007). The current findings extend 
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the understanding of the way women compete with each other along mate-relevant 

dimensions involving a psychological process that is largely independent from 

valence-based judgments (Leyens, Demoulin, Vaes, Gaunt, & Paladino, 2007). In fact, 

dehumanization can also target positively-evaluated groups, while being a negatively-

perceived group does not necessary lead to being dehumanized (Cortes et al., 2005; 

Leyens et al., 2000). 

Notwithstanding the importance of our findings to understand the relation 

between women’s attraction goal and women’s dehumanization, our data should be 

treated with caution. The fact that we rely on a between-subject design cannot 

entirely rule out the possibility that hormonal-contraceptive users and normally 

ovulating women further differ on variables not investigated in the present research. 

Great care has been taken in measuring and checking for differences between the two 

groups on variables that can account for both women’s level of intra-sexual 

competition and women’s hormonal-contraceptive usage (e.g., age and relationship; 

Greenlees & McGrew, 1994; Prienstrall, Pinkington, & Moffat, 1978) as well as other 

variables that can moderate the process of dehumanization (e.g., religious and 

political affiliation; DeLuca-McLean & Castano, 2009). Secondly, such an account 

would not explain the meaningful relationship between dehumanization and intra-

sexual competition within normally ovulating women. 

Given the experimental difficulty and the ethical concerns in using double-blind 

placebo-controlled random assignment of women to hormonal-contraceptive versus 

non-hormonal contraceptive group, additional research, using a wider range of 

methods and outcome measures, are needed before we can fully evaluate the 

relationship between hormonal fluctuations, conception risk, and dehumanization. 
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4.6 Footnotes 

1. Preliminary analysis. We first conducted a series of analyses to exclude the 

possibility that normally ovulating women and hormonal-contraceptive users were 

different along relevant dimensions. First, NOW (M = 23.92, SD = 2.70) and HCW (M = 

23.22, SD = 2.67) did not differ in their age, t(64) = .93, p = .36, d = 0.26. The 

percentage of participants who defined themselves as Catholic was not different in 

NOW (70.8 %) and HCW samples (61.1%), χ2(1,66) = .57, p = .45, Φ = - .09. Moreover, 

the number of participants who defined themselves as being in a committed 

relationship differed between NOW (72.9%) and HCW (94.4%), χ2(1,66) = 3.63, p = .06, 

Φ = 0.24, albeit this difference fell short of significance. Note that, since we anticipate 

a significant interaction between NOW vs. HCW and the conception risk variable, the 

difference in terms of relationship status between NOW and HCW does not account 

for the present results. Additionally, NOW (M = 21.05, SD = 2.56) and HCW (M = 

20.20, SD = 2.11) did not differ in term of their body-mass index, t(56) = 1.18, p = .24, 

d = 0.36, reported length of the cycle (NOW: M = 29.80, SD = 2.91; HCW: M = 28.83, SD 

= 1.79; t(64) = 1.30, p = .20, d = 0.40), and duration of the bleeding phase (NOW: M = 

5.15, SD = 1.07; HCW: M = 4.94, SD = 1.00; t(64) = .69, p = .49, d = 0.20).  

2. One participant did not complete the dehumanization task for men target. This 

participant was included in the analysis for women and elderly targets only. 

3. Preliminary analysis. The normally ovulating women and hormonal-

contraceptive users were compared along descriptive dimensions. First, NOW (M = 

19.60, SD = 1.70) and HCW (M = 19.33, SD = 1.11) did not differ in their age, t(57) = 

.66, p = .51, d = 0.19. The number of Catholic participants in NOW sample (70.3%) 

and in HCW sample (52.4%) was comparable, χ2(1,58) = 1.86, p = .17, Φ = - 0.18. NOW 



83 
 

(M = 3.38, SD= 0.98) and HCW (M = 3.53, SD = 0.80) did not differ in terms of left-

right political affiliation, t(44) = .54, p = .60, d = -0.17. The percentage of participants 

who defined themselves as being in a committed relationship did not differ between 

NOW (52.6%) and HCW (76.2%), χ2(1,59) = 3.16, p = .08, Φ = 0.23. Moreover, NOW and 

HCW did not differ in terms of their body-mass index (BMI; NOW: M = 21.34, SD = 

2.82; HCW: M = 22.19, SD = 2.71; t(54) = 1.09, p = .28, d = -0.31), reported length of 

the cycle (NOW: M = 29.73, SD = 4.46; HCW: M = 28.48, SD = 1.97; t(57) = 1.23, p = 

.22, d = 0.36), and duration of the bleeding phase (NOW: M = 5.02, SD = 1.06; HCW: M 

= 4.78, SD = 0.82 ; t(57) = .90, p = .37, d = 0.25). 
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CHAPTER 5 

AUTOMATIC DEHUMANIZATION ACROSS 

MENSTRUAL CYCLE 

 

5.1 Introduction 

There is mounting evidence that suggests an association between women’s 

hormonal shifts during the menstrual cycle and changes in their attitudes towards 

males and females (Fisher, 2004; Johnston et al., 2003; Macrae et al., 2002). On one 

hand, during ovulation, when the possibility of conception risk is high and estrogen 

levels increase (Lipson & Ellison, 2006; Lukaszewski & Roney, 2009), women show 

increased explicit preference for masculine characteristics (Penton-Voak & Perrett, 

2000; Puts, 2005; Gangestad & Thornhill, 1998b) and for male-status traits 

(Gangestad, Simpson, Cousins, Garver-Apgar, & Christensen, 2004). On the other 

hand, increased levels of conception risk in women are also likely to be associated 

with increased explicit intra-sexual competition (i.e., individuals' tendency to 

compete with members of same sex for accessing to mates; Buunk & Fisher, 2009) 

and overt devaluation of other women on attractiveness dimensions (Baenninger et 

al., 1993; Fisher, 2004; Piccoli, Foroni, & Carnaghi, 2013). Thus, during periods of 

high-conception risk, women may display enhanced tendency to outdo rivals on 

mate-relevant dimensions, such as beauty and physical appearance (Fisher, 2004; 

Piccoli et al., 2013). Similarly, women bolster their desire to dress more appealingly 

and are more willing to spend money purchasing items that improve their 

appearance when conception risk is high (Durante et al., 2008; Durante et al., 2011; 



85 
 

Hill & Durante, 2009, Röder et al., 2009). These effects reflect a self-promotion 

strategy rooted in intra-group comparisons along the dimensions of attractiveness, 

physical appearance, and sex appeal. 

In sum, these findings suggest that high-conception risk phase actives both a mate 

selection goal (i.e., screening potential mates for desirable qualities) and a mate 

attraction goal (i.e., signaling one’s mating-relevant qualities to attract potential 

mates; Durante et al., 2008; Durante et al., 2011; Lens et al., 2012; Röder et al., 2009).  

The aforementioned studies rely for the most part on self-report and explicit 

measures of women’s attitudes. Both deliberative and automatic processes can be 

predictive of judgments (Fazio & Olson, 2003) and are assumed to play a role in 

determining human actions. However, it is not clear whether hormonal changes 

throughout the menstrual cycle have their impact via changes on more automatic, less 

controllable implicit attitudes (De Houwer, 2003). So far, only one study has 

investigated spontaneous attitudes across the menstrual cycle (Macrae et al., 2002, 

exp2). In this experiment, photos of men as primes facilitated the categorization of 

male-stereotypical words by women in high- compared to women in low-conception 

risk phase of the menstrual cycle. No advantage was reported for female-

stereotypical words when preceded by a photo of a woman. These results indicate the 

influence of menstrual-cycle phases on cognitive processes specifically relevant for 

the mate-selection goal (i.e., accessibility of categorical information about men), and 

leads to the question of whether conception risk might also affect implicit processes 

relevant to mate-attraction goal1.  

In the current study we address this issue by taking advantage of previous work by 

Piccoli and colleagues (2013), which showed that increased levels of explicit 
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dehumanization of other women (i.e., tendency of perceiving a given target as lacking 

of humanness) during the high conception risk phase is a product of the activation of 

women’s mate-attraction goal. Piccoli and colleagues (2013) argued that, since 

appraising other individuals’ physical aspect leads to dehumanization of these 

individuals (Vaes et al., 2011), women's dehumanization of other women should 

occur especially when the likelihood of conception risk is enhanced. In Piccoli and 

colleagues’ study (2013), female participants were asked to select the words that best 

match their representations of women and men from a list of words, containing ten 

words pertaining to animals (e.g., paw, instinct) and ten uniquely-human words (e.g., 

face, culture). The degree to which normally ovulating women associate other women 

with animal-related words rises with the increase of conception risk. However, Study 

2 but not Study 1, also reports that women associate other women with less human-

related words when the risk of conception is high compared to when it is low. Finally, 

Study 2 revealed that increased conception risk is associated with higher levels of 

intra-sexual competition, which in turn is positively correlated to the number of 

attributed animal words, and negatively associated with the number of human-words 

attributed to women. In line with the idea that the core proxy of dehumanization, 

such as women’s focus on beauty, physical appearance and competition on these 

dimensions, involves only members of the same sex, especially at higher levels of 

conception risks, no relationship was found between participants’ likelihood of 

conception and dehumanization of men. 

These results support the idea that, at least at an explicit level, dehumanization of 

other women, but not of men, is associated with high conception risk. The authors put 

forward the idea that the increased dehumanization of women in high- compared to 

low-conception risk might be driven by an enhanced focus on other women’s physical 
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appearance and sexuality, which can lead to the dehumanization of women (Vaes et 

al., 2011); thus, the observed patter of results is consistent with an alteration in 

women’s attraction goal, but not in women’s mate-selection goal.  

Although dehumanization has been operationalized as either attributing less 

human qualities to a given target or as increasing the similarity between the target 

and animals (for a review see Vaes et al., 2012), whether the likelihood of conception 

risk is associated with animal words, or also with human-related words would lead to 

different interpretations. Indeed, the prediction that as conception risk is enhanced 

the attribution of animal words to women is also enhanced, while the attribution of 

human words is reduced, is strongly supportive of the intra-sexual competition 

account. Indeed, previous works on dehumanization suggest that stressing women’s 

physical appearance, which is the core aspect of intra-sexual competition, leads to a 

decrease in the attribution of uniquely human characteristics (i.e., competence, 

Heflick & Goldenberg, 2009; Heflick et al., 2011, agency and mind, Gray, Gray, & 

Wegener, 2007) but also to an increased association with animal characteristics, 

especially in those women who are motivated to look attractive to men (Puvia & Vaes, 

2013). Hence, increased levels of conception risks would boost female 

dehumanization (both on human and animal dimensions), as the focus on the physical 

and sexual appearance increased.  

However, the representation of women as non-human animals may also stem from 

women’s physiology and ‘maternal instincts’ that stress the communality between 

female body and nature with animals (Rudman & Mescher, 2012). Hence, if increased 

levels of conception risks are associated with animal-related words only, than these 

findings might not be a unique product of intra-sexual competition, as previously 
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suggested by Piccoli and colleagues (2013). Indeed, when sexual and reproductive 

goals are more salient, as in the high-conception risk window, the representation of 

women can be adaptively tuned to these aspects, which female representation shares 

with animal representation (we herewith refer to this as the ‘nature hypothesis’). 

In the current study we seek to test whether the extent to which normally 

ovulating women automatically dehumanize other women, but not men, rises with 

the increase of conception risk by using an unobtrusive technique, the semantic 

priming paradigm in a lexical decision task (Wittenbrink, Judd, & Park, 1997). In so 

doing, and for the first time, we test whether intra-group implicit, spontaneous, and 

non-intentionally controlled attitudes might be moderated by menstrual-cycle related 

goals. We address this issue and test whether increased levels of conception risk 

leads to dehumanization of other women on both animal and, more importantly, 

human dimensions. In particular, we relied on a sequential priming procedure in a 

lexical decision task (Blair & Banaji, 1996) implementing ‘woman’ and ‘man’ as 

primes, and animal-words and uniquely human-words as targets. Our task measured 

the strength of association between two types of target words, animal-words vs. 

human-words, and two different types of prime words, which were semantically 

related with respect to the gender category (i.e., ‘woman’ vs. ‘man’), relative to a 

control condition in which the primes were gender irrelevant (i.e., ‘table’ and ‘salt'). 

Typically, a priming task assesses the strength of association between a to-be-

ignored prime concept and target attributes that have to be categorized. Evidence 

accumulated that people are faster to respond to a target if it is closely paired with a 

semantically related words (e.g., doctor-nurse) than a semantically unrelated words 

(e.g., tree-nurse). In other words, faster reaction times to a target indicate stronger 



89 
 

association between prime and target. Based on previous research, we hypothesize 

that the conception risk will be associated with the dehumanization of women but not 

of men. Specifically, we anticipate that animal words will be more accessible as 

conception risk increases when preceded by ‘woman’ as a prime. If this were the only 

significant observed pattern, than no clear interpretation about the underlying 

process could be derived, as the intra-sexual-competition account and the nature 

account might equally explain these findings. By contrast, if also the accessibility of 

human words decreases, when preceded by woman as a prime, as the conception risk 

increases, then this pattern of results would support the intra-sexual competition 

account, as no hypothesis on the human words can be derived by the nature account. 

5.2. Method 

5.2.1 Participants 

Fifty-three normally ovulating female students (age: M = 21.12, SD = 3.76) from a 

University in northern Italy participated in an extended session of experimental 

testing, including, in addition to the present study, tasks related to semantic distance, 

memory, word use and political attitudes. Tasks were randomly administrated to 

participants, except for the tasks addressing word use and political attitudes, which 

were always administered as the last tasks. Students took part in the current study in 

exchange of course credit. Eighteen students who were using different types of 

hormonal contraceptive (i.e., combined hormonal contraceptive, Nuvaring) were not 

included in the experimental sample (for similar procedure, see Haselton & 

Gangestad, 2006; Durante, Rae &, Griskevicius, 2013), leaving a final sample of thirty-

five normally ovulating women. 
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5.2.2 Procedure 

Participants were told by a female experimenter that they were about to took part 

in a lexical decision task, in which they had to sort words into the categories ‘words 

that exist in the Italian language’ and ‘words that do not exist in the Italian language'. 

Participants sit approximately at 40 cm from the computer screen and read the 

instruction on the screen. Lexical decision task procedure was adapted from Blair and 

Banaji (2006). Trial structure was as following: fixation point ‘+’ (500 ms) followed by 

a prime (150 ms), blank screen (200 ms) and then the target (until response). Inter-

trial interval lasted for 1000 ms.  

Participants were instructed not to press any key when watching the first word 

(i.e., the prime), and to categorize as accurately and quickly as possible the second 

word (i.e., target) as a word or a non-word using the ‘S’ and ‘L’ keys on the keyboard. 

The response keys were labeled as ‘P’ for word (i.e., ‘parola’ in Italian) and ‘NP’ for 

non-word (i.e., ‘non parola’ in Italian).  

The experiment included three different types of primes. The prime ‘woman’ (in 

Italian: ‘donna’) and ‘man’ (in Italian: ‘uomo’) were used as experimental primes 

while ‘table’ (in Italian: ‘tavolo’) and ‘salt’ (in Italian: ‘sale’) were used as control 

primes that were irrelevant to gender. Each prime was followed by one of 40 targets 

(20 words and 20 non-words). Importantly, as for the control prime, in one version of 

the experiment 20 randomly selected targets (10 words and 10 non-words) were 

matched with the prime ‘table’, and the remaining 20 targets were associated with 

the prime ‘salt'; in an additional version of the experiment, the 20 targets previously 

associated with the prime ‘table’ were matched with the prime ‘salt’, and the other 20 

targets previously associated with the prime ‘salt’ were matched with the prime 
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‘table’. Participants were randomly assigned to one (n = 26) or the other version (n = 

9) of the program. Trials were randomly presented to participants.  

 Of the 20 target words, ten concerned animal-related concepts, and ten were 

associated with human-related concepts (see, Table 5.1 for a full list)2. The 20 non-

words were the anagrams of the target words, obtaining from putting the last syllable 

of a target word as the first one in the non-word (e.g., in Italian ‘piede’ as a target 

words gave rise to ‘depie’ as a non-word). Human words (M = 5,8, SD = 1,14) and 

animal words (M = 6.6, SD = 1.17) were similar in terms of length, t(18) = 1.55, p = 

.14, and slightly different in terms of frequency (according to COLFIS dictionary for 

Italian words; Bertinetto et al., 2005), t(18) = 1,84, p = .082, with human words being 

marginally more frequent (M = 304.4, SD = 201.93) than the animal words (M = 130,3, 

SD = 220,32)3. 

Table 5.1. Full list of the animal and human words. 

HUMAN WORDS ANIMAL WORDS 

Foot (Piede)  Puppy (Cucciolo) 

Human (Umano) Instincts (Istinti) 

Arm (Braccio) Herd (Branco) 

Ethnic group (Etnia) Animal (Animale) 

Hairs (Capelli) Pedigree (Pedigree) 

Finger (Dito) Species (Specie) 

Mouth (Bocca) Paw (Zampa) 

Face (Faccia) Nature (Natura) 

Culture (Cultura) Mane (Criniera) 

Person (Persona) Fang (Zanna) 
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After the lexical decision task, participants were provided with a calendar and 

asked to use it to report the first and last day of the previous set of menses and to 

estimate the beginning and the end of the next set of menses (herewith referred to as 

calendar data). Participants were asked to report information regarding the length of 

their usual cycle, its regularity, and the usual length of the menses (Wilcox et al., 

2001). Participants were also asked about the use of hormonal contraceptives. 

Finally, participants indicated their age, sexual orientation, nationality, first 

language, current relationship status, political orientation, religion and their socio-

economic status. 

5.3 Results 

Descriptive analyses. The sample comprised 94.3 % heterosexual women and 5.7% 

bisexual women. The 97.1% of the sample was Italian native. The sample comprised 

80% single women. From those who indicated their political orientation 

(approximately 75% of the sample), it appeared that the sample was neither right nor 

left political oriented (M = 4.4, SD = 1.47, on a scale with 4 as the mid-point, t(26) = 

1.46 p = .16). Almost half of the participants declared to be religious (40.6 %). For the 

socioeconomic status, 37 % of the sample reported a low- income background, 31.4 % 

reported an intermediate-income background, 17.1 % of the sample reported a high-

income background, and 14.3 % of participants chose not to rate this scale4. 

Determination of conception risk. On the bases of the calendar data and information 

regarding the menstrual cycle, the forward-counting method (McDonald et al., 2011; 

Navarrete et al., 2009) was applied to define the day in which the experiment took 

place within the participant’s menstrual cycle. To each participant was assigned a 

value of conception-risk likelihood, using actuarial data from Wilcox and colleagues 
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(2001), with higher values denoting higher conception risk (see, Piccoli et al., 2013). 

In our sample, the assigned values of the conception-risk likelihood ranged from .000 

to .073 (M = .02, SD = .02).  

Lexical decision task. Individual accessibility scores were used as a measure of the 

relative strength of the association between gender relevant (woman/man prime → 

human/animal target words), and gender irrelevant words (salt/table prime → 

human/animal target words). In order to compute accessibility scores, we subtracted 

the reaction time to each human/animal target word when preceded by the gender 

irrelevant prime (salt/table) from the corresponding reaction time when the same-

target word was preceded by gender relevant prime (woman/man). Hence, positive 

scores indicated accessibility, whereas negative scores indicated inhibition. 

We analyzed accessibility scores using a linear mixed-effect (lme) model with 

participants as random effect, and conception risk, prime (woman vs. man), and 

target (human vs. animal) as fixed effects (Bates, 2010; Bates & Mechler, 2014). The 

lme was fitted to the data using Restricted Maximum Likelihood estimation. We 

excluded from the analysis both scores referring to incorrect target categorizations 

(i.e., when a word was categorized as a non-word: 3.09% of the total), and scores 

falling outside  2 standard deviations from the predicted value of the best 

generalized lme regression, (4.80 % of the total). Two-tailed p-values were obtained 

by means of like p-values using the Kenward-Rogers approximation for degrees-of-

freedom implemented in KRmodcomp’s function, R Package pbkrtest (Halekoh & 

Højsgaard, 2013). We obtained two-tailed p-values associated to lme estimates by 

means of likelihood ratio test based on statistics following Bates (2010) using a 

step-wise procedure that contrasted linear mixed-effect (lme) models of increasing 

2
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complexity (depending on the number of fixed effects and their combination). 

Statistical results were in line with hypotheses. The lme model revealed a 

significant conception risk  target  prime interaction (F1, 1251.06= 5.73, p = 0.002). No 

other main effects (p-values > .14) or interactions (p-values > .12) were revealed by 

the lme analysis. The three-way interaction was due to the opposite effect of 

conception risk on accessibility scores for animal and human targets when the prime 

was woman (F 1, 613.6= 10.7, p = .001), but not when it was 'man' (F1, 612.8= 0.05, p = 

0.9).  

When the prime was 'woman', accessibility scores were enhanced at a rate of about 

657.4  456.1 ms per conception risk unit for animal target words vs. inhibited at a 

rate of about - 1433.0  638.5 ms per conception risk unit for human target words. 

Accessibility scores were instead immaterial on both the conception risk and on the 

type of target word when the prime was a man. For the man as the prime, the pattern 

of accessibility scores followed a similar pattern for both animal and human target 

words: slightly decreasing as conception risk increased (= -447.0  314.0 ms). 

Moreover, when animal target words were preceded by woman prime accessibility 

scores increased as a function of conception risk with an estimated lme slope that was 

significantly larger than the one obtained with the man prime (657.4 ms vs. -474.5ms, 

21= 2.84, p = 0.046). Similarly, accessibility scores decreased more steeply when 

human-target words were preceded by woman than by man prime (-1433.0 ms vs. -

429.95 ms, 21= 2.93, p = 0.043, see Figure 5.1). In sum, and comparing the effect of 

conception risk on each type of words between primes, we might state that the 

enhancement in the conception risk led to a stronger accessibility of animal words 

and to an inhibition of human words when the prime was woman, but not when man 
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was the prime. 

 

 

Figure 5.1. Accessibility score of animal and human targets words as a function of conception risk and 

of prime ('woman' vs. 'man'). 

5.4 Discussion 

This study analyzed the relationship between women’s conception risk and their 

dehumanization of both female and male targets. Relying on an unobtrusive measure 

of attitude accessibility, we found that increased levels of conception risk are 

selectively associated with women’s dehumanization of other women, but not of men. 

Specifically, enhanced levels of the likelihood of conception exert opposite effects on 

the accessibility of animal and human words exclusively when 'woman' is the prime. 

Indeed, as the conception risk rises, the accessibility of animal words is enhanced, 

while the accessibility of human words is inhibited. No relationship between levels of 
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conception risk and accessibility of human and animal words is found when 'man' 

was the prime. Moreover, the accessibility of animal words increases more steeply as 

the conception risk increases when preceded by woman prime than by man prime. By 

contrast, when the prime is woman with respect to man prime, the accessibility of 

human words is strongly reduced as the conception risk rises. 

Although both attributing less human qualities to a given target or increasing the 

similarity between the target and animals have been considered as indication of 

dehumanization (for a review see Vaes et al., 2012), the fact that in the present study 

we find that the likelihood of conception risk is associated with both animal words 

and human-related words is theoretically important. Our findings are in line with the 

intra-sexual competition hypothesis and not with the nature hypothesis. Indeed, the 

dehumanization of women at higher levels of conception risk involves both the 

animal and the human dimensions, as predicted by the intra-sexual competition 

account. If at higher levels of conception risk the dehumanization of women were 

driven by an enhanced focus on their sexual and reproductive aspects, which 

representations of women share with representations of animal species, the 

increased of the likelihood of conception should affect the accessibility of animal-

related concepts only. By contrast, if women at higher levels of conception risk more 

strongly focused on other women’s beauty, physical features and appearance than 

those lower levels of conception risk, this would result in a denial of uniquely human 

characteristics in addition to an increase of woman-animal similarity. Our data are 

consistent with this latter account.  

However, one may put forward that the accessibility of one dimension may act as 

an inhibiting factor on the other dimension. Specifically, that the increased inhibition 
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of human words, preceded by woman prime, at higher levels of conception risks, 

might be a consequence of the enhanced accessibility of the animal words (or vice 

versa). However, previous works using a similar semantic priming technique 

(Boccato et al., 2007) showed that dehumanization of a target might occur on human 

words (e.g., secondary emotions) but not on animal words (e.g., primary emotions). 

Thus, at least in part, the decreased accessibility of human words does not inevitably 

enhance the accessibility of animal words.  

This pattern of results is in line with previous findings on the selective relationship 

between menstrual cycle and the explicit dehumanization of women (Piccoli et al., 

2013, Study 2). In contrast from Piccoli and colleagues’ (2013) study, our research is 

the first that tests the automatic and spontaneous dehumanization of women across 

menstrual cycle by relying on a semantic priming technique. While previous studies 

showed the automatic consequences of the activation of mate-selection goals on 

male-stereotype accessibility (but not towards women) at higher levels of conception 

risks (Macrae et al., 2002), our study further demonstrates an automatic impact of the 

enhanced activation of mate-attraction goals on attitudes towards women when the 

conception risk is enhanced. Indeed, as the conception risk rises, women are faster to 

categorize men than women (Johston et al., 2003; Macrae et al., 2002) to access male-

related stereotypical information (Macrae et al., 2002), and to compete with other 

women to mate-access (Buunk & Fisher, 2009), especially on attractiveness 

dimension, which turns out to enhance women dehumanization.  

Furthermore, the current findings contribute to the debate on the malleability of 

automatic attitudes (e.g., Blair, 2002; Foroni & Mayr, 2005). Indeed, previous studies 

have shown that even attitudes that are arduous to bring under intentional control, 
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such as those assessed by the semantic priming, may be altered by perceivers’ 

expectancies and automatic motives (Blair & Banaji, 1996; Moskowitz, Salomon, & 

Taylor, 2000). The current study puts forward that biological rooted goals, such as 

mate-attraction goals, can additionally shape automatic attitudes in general, and 

dehumanization of women by women in particular.  

A potential limit of our study is its between-subjects design, which does not test 

the same participants during high- and low-levels of conception risk. Future studies 

may attempt to address this issue and rule out the possibility that participants’ 

individual differences may further contribute to the observed effects. However, based 

on the regressions conducted here with demographic variables, it appears that our 

results cannot be accounted by a bias in the distribution of participants along the 

conception risk variable in terms of age, economic income and relationship status, 

which have been found to be associated with individual differences on intra-sexual 

competition (Baenninger et al., 1993; Buunk & Fisher, 2009), nor by participants’ 

political orientation and religion affiliation, which can be related to the process of 

dehumanization (DeLuca-McLean & Castano, 2009). Another limit of the present 

study relies on the fact that it only examines the relationship between conception-risk 

levels and a specific type of dehumanization, namely the animalistic dehumanization 

(i.e., assimilating an individual target to the animal domain). Finally, this study 

addresses female dehumanization by assessing the accessibility of human- and 

animal concepts. However, dehumanization has been also operationalized in terms of 

differential accessibility of primary and secondary emotions (Boccato et al., 2007; 

Leyens et al., 2000). Hence, future studies may conceptually replicate the findings 

reported in the current research by assessing the accessibility of primary and 

secondary emotions 
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5.5 Footnotes 

1. Lens and colleagues (2011) show genuine memory improvement for high-status 

male products (e.g., Maserati) but not for functional items (e.g., bicycle) during the 

ovulation as opposed to the luteal and follicular phase. Notwithstanding the relevance 

of this research to understand memory process across menstrual cycle, the quoted 

research does not address attitudinal construct, which is the topic of the current 

research. 

2. The stimulus words used were taken from Fasoli (2011) and from Piccoli et al. 

(2013) with the exception of Arm, Finger, Mane and Fang that were generated ad-hoc. 

3. Since we anticipated a significant interaction between prime, target and the 

conception risk variable, the marginal difference in terms of frequency between 

animal words and human words cannot account for the expected results. 

4. Ancillary analyses. Continuous variables (i.e., age, political orientation and 

economic income) were regressed on conception risk. For the categorical variables 

(i.e., relationship status and religion affiliation) a logistic regression was performed. 

No significant relationship between conception risk and these variables was found (p-

values > .14).   
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CHAPTER 6 

The relationship between menstrual 

phases, hormonal concentrations and 

the dehumanization of the in-group (but 

not of the self) 

 

6.1 Introduction 

Heterosexual men and women typically show different pattern of preferences in 

mate selection (Buss, 1989; Buss & Schmitt, 1993). Women, more than men, prefer 

partners who display relatively greater social-dominance and status, while men, more 

than women, have been shown to place greater value on the physical attractiveness of 

potential mates. As a consequence, women tend to emphasize their own physical 

attractiveness, thus matching men’s criteria in mate selection (Buss, 1989; Singh, 

1993; Symons, 1979). Both cultural and evolutionary accounts have been put forward 

to explain sex differences in mate preferences (Buss, 1989; Eagly & Wood, 1999), and 

both claim that, albeit for different reasons, female attractiveness plays a crucial role 

in securing mates.  

Biological factors, such as conception risk and hormonal fluctuations across the 

menstrual cycle affect the extent to which women devote importance to their own 

appearance (Durante et al., 2008; Röder et al., 2009). Moreover, women in high levels 

of conception risk also monitor other women’s beauty and physical appearance 



101 
 

(Durante et al., 2008, Fisher, 2004). Recently, Piccoli et al. (2013) investigated the 

potential intra-group consequences of the importance women devote to physical 

appearance when the conception risk is high. Research rooted in the tradition of 

social psychology has proved that, as the focus on women’s appearance increases, 

dehumanization (i.e., reducing a target’s humanness) of women also increases (Puvia 

& Vaes, 2013). Piccoli et al. (2013) suggested that if women increase their focus on 

female appearance, as it is the case in high rather than low levels of conception risk, 

dehumanization of other women is more likely to occur during the high, rather than 

during the low conception risk phase. Indeed, by means of both explicit and automatic 

measure, Piccoli et al. (2013; Piccoli, Carnaghi, Foroni, & Fantoni, 2015) have shown 

that normally ovulating women, but not hormonal contraceptive users, dehumanize 

other women, but not men, when the conception risk increases.  

Notwithstanding the importance of these results to understand the biological 

underpinnings of intra-group dehumanization, it is unclear whether the 

dehumanization of other women, at the high conception risk level, also involves the 

self. Said otherwise, it remains unanswered the question of whether increased levels 

of conception risk lead to the dehumanization of women only, or also imply self-

dehumanization. Moreover, although Piccoli et al. (2013) claimed that the 

dehumanization of women across the menstrual cycle is, at least in part, regulated by 

hormonal mechanisms, participants’ levels of estrogen and progesterone have not 

been assessed in the quoted studies, thus leaving the relationship between hormones 

and dehumanization unexplored.  

This study aimed to replicate previous findings on the relationship between 

conception risk and female dehumanization (Piccoli et al., 2013; Piccoli et al., 2015). A 
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second aim of this study was to test whether the menstrual cycle also affects the 

dehumanization of the self. Finally, this study intended to analyze the role of sex 

hormones (i.e., estrogen and progesterone) in the dehumanization process across the 

menstrual cycle. 

Dehumanization and conception risk: an intra-sexual competition account. Social 

role theory (Eagly, 1997; Eagly, Wood, & Diekman, 2000) claims that gender 

differences in terms of mate preferences stem from the structural organization of 

labor within a society. According to this theory, women endorse low-status jobs and 

are involved primarily in home- and child-care; men endorse high-status jobs and act 

as primary resource providers. Hence, women are less likely to access primary 

resources and high-status roles (Rudman & Kilianski, 2000). A consequence of this 

gender inequality is that women are more likely to look for a partner who can secure 

them with resources. Indeed, women prefer mates that reflect the conventional 

division of labor (Easwick et al., 2006), and attribute greater importance to female 

beauty and physical attractiveness (Forbes, et al., 2007). Hence, female physical 

appearance and beauty are seen as a means to secure personal access to resources 

(Forbes et al., 2007). On the other hand, the evolutionary perspective argues that 

attractiveness has a biological function (Buss, 1989). Specifically, female beauty 

implies observable cues about women's reproductive success. These cues are, for 

example, youth, smooth skin, shiny hair, ample lips and a low ratio of hips and waist 

(Buss, 2006). These observable cues are related to health, which is a crucial 

determinant of women’s reproductive success (Buss, 2006).  

Both, the social role theory and the evolutionary perspective agree on the 

importance of female beauty in the mating market, albeit for contrasting reasons.  
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When the mating goal is salient, women strategically alter their self-presentation 

to surpass potential rivals by enhancing their beauty. Durante et al. (2008, see also 

Haselton et al., 2007) documented that, compared to participants in the low 

conception risk, female participants during high conception risk drew illustrations of 

potential outfits to wear for a party with greater amounts of skin revealed. Moreover, 

independent raters considered the outfits as sexier when participants sketched them 

in the high rather than the low conception risk phase. Moreover, the salience of the 

mating goal also affects women’s appraisal of other women’s beauty. Indeed, Fisher 

(2004) demonstrated that when the conception risk increases, and the mate 

attraction goal is salient, women decrease their ratings of female, but not of male 

facial attractiveness (Fisher, 2004). These findings have been framed in the light of 

intra-sexual competition, that is women’s tendency to compete with other women on 

the attractiveness and beauty dimensions, as both are fundamental criteria used by 

men when selecting mates.  

The first evidence confirming that attitudinal intra-sexual competition increases as 

the conception risk is enhanced was provided by Piccoli et al. (2013). The authors 

relied on the intra-sexual competition scale, which assesses the extent to which 

women endorse competitive attitudes towards other women along mating-relevant 

dimensions. The results indicated that, only for normally ovulating women, but not 

for women on hormonal contraceptives, increased levels of conception risks led to 

higher endorsement of intra-sexual competitive attitudes. Piccoli et al. (2013, Piccoli 

et al., 2015) further explored the consequences of the enhanced intra-sexual 

competitive attitudes in the high conception risk on the representation of the in-

group and the out-group. Indeed, the authors found that the levels of dehumanization 

of other women (but not of men) correlated with the levels of intra-sexual 
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competition in normally ovulating women, but not in hormonal contraceptive users.  

However, previous studies (Piccoli et al., 2013; Piccoli et al., 2015) only assessed 

the dehumanization of women as a group, leaving unexplored whether 

dehumanization also involves the representation of the self. It is reasonable to think 

that, since women are a self-inclusive group, it might be likely that when 

dehumanizing women as a group, female participants also dehumanize themselves. 

Previous evidence attests to a positive relationship between levels of conception risk 

and in-group identification (Brinsmead-Stockhem et al., 2008). Hence, it is likely that 

women include the self into the woman category to a greater extent in the high than 

in the low phase of conception risk. If this is the case, then not only the level of 

dehumanization of women is enhanced at the higher, compared to the lower level of 

conception risk, but also self-dehumanization increases at the higher more, than at 

the lower level of conception risk. An alternative hypothesis can be proposed on the 

basis of previous research, attesting that competition among women often takes place 

in the context of attractiveness, and such female competition is associated with the 

expression of hostile attitudes towards other women (Loya, Cowan, & Walters, 2006). 

Importantly, women’s intra-group competition is stronger in the higher than in the 

lower levels of conception risk (Piccoli et al., 2013), as testified by the fact that 

women during the high fertility phase, more so than during the low fertility phase, 

derogate women’s attractiveness (Fisher, 2004). Hence, if the dehumanization of 

other women is a strategy to devaluate the physical appeal of potential competitors, 

as previously demonstrated by Puvia and Vaes (2013), it can be expected that the 

increased levels of conception risk lead to a dehumanization of other women, but not 

of the self, since in-groupers are appraised as competitors. 
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Hormonal fluctuations and dehumanization. Previous studies addressing the 

association between the menstrual cycle and women’s levels of dehumanization of 

other women had two major methodological limitations (Piccoli et al., 2013, Piccoli et 

al., 2015). Firstly, these studies relied on the likelihood of conception risk as a 

predictor of women’s attitudes towards the in-group (for a similar procedure, see 

McDonald et al., 2011; Navarrete, McDonald, Mott, Cesario, & Sapolsky, 2010). This 

method assumes that knowing the day of the menstrual cycle on which each 

participant took part of the experimental session allows for assigning each 

participant a corresponding likelihood of conception risk. The probability of 

pregnancy is high around ovulation (i.e., days 13-14) and decreases as the distance 

from ovulation increases. This procedure transforms the menstrual cycle into a linear 

function of the conception risk. Indeed, participants at the beginning of the follicular 

phase and at the end of the luteal phase are assigned a likelihood of conception risk 

lower than participants at the end of the follicular phase and at the beginning of the 

luteal phase, which have a likelihood of conception risk close to the one in ovulation. 

In so doing, participants in the follicular and the luteal phase are, at least in part, 

treated similarly, since they receive overlapping conception risk values. This method 

does not allow investigating the relationship between fluctuations of hormones and a 

specific psychological construct, as it assumes the comparability of distinct menstrual 

cycle phases, which instead have different hormonal concentrations. Indeed, 

hormonal variations in the follicular and the luteal phase are not overlapping, albeit 

the conception risk in these two windows is similar. Estrogen levels peak at ovulation, 

but they also exhibit a secondary elevation in the luteal phase, albeit less strong than 

during ovulation, while the progesterone levels typically start increasing during the 

ovulation window, peak in the luteal phase and decrease thereafter (Regan, 1996).  
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Secondly, previous studies (Piccoli et al., 2013) reported that an increased 

dehumanization of other women around ovulation was found only in normally 

ovulating women but not in hormonal-contraceptive users, whose plasma levels of 

estrogen and progesterone concentrations are typically low and stable across the 

cycle (Fleischmann et al., 2010). Hence, the authors (Piccoli et al., 2013) claimed that 

the observed pattern of results was likely driven by hormonal mechanisms as 

participants on hormonal contraception, whose hormonal fluctuations have been 

pharmacologically suppressed, were not found to have any variation in their levels of 

dehumanization of other women. However, no direct assessment of the participants’ 

levels of hormonal concentrations was included in these studies (Piccoli et al., 2013), 

leaving the role of hormones in this respect still speculative. 

In the current study the salivary concentration of sex hormones (i.e., estrogen and 

progesterone) in normally ovulating women across the menstrual phases was 

assessed (i.e., follicular phase, 3-12 days; ovulatory phase, 13-16 days and luteal 

phase, 17-28 days; Garver-Apgar, et al., 2008). This assessment provided the very 

opportunity to ascertain the definition of the menstrual cycle phase in which the 

participants took part in the experimental session. Indeed, by combing the 

participants’ self-report measures of their menstrual cycle and the information 

derived from the participants’ levels of estrogen and progesterone, the day of the 

menstrual cycle in which the participants had the experimental session could be 

accurately defined. Moreover, for the sake of exploration, the role of the sex 

hormones in the dehumanization process could also be assessed. 
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6.2 Method 

6.2.1 Participants 

Eighty female students from the University of Vienna (age: M = 24.33, SD = 3.06) 

took part in an extended session of experimental testing including hormonal analyses. 

One participant did not rate on one of the main dependent variables and was not 

included in the sample. Thirteen participants were excluded due to an irregular 

menstrual cycle (i.e., inconsistent menstruation patterns; for similar procedure, see 

Garver- Apgar et al., 2008). One participant was excluded for reporting a cycle length 

of 50 days. Participants with a regular ovarian cycle of 24 (minimum) to 40 

(maximum) days were retained in the sample (for similar procedure, see Garver- 

Apgar et al., 2008). With reference to the participants’ levels of 17β-estradiol and 

progesterone, participants with 2 SD above the mean or with 1 SD below the mean 

were excluded. A similar analysis was performed on the participants’ selection of the 

word in the dehumanization task. Only one participant reported a value of 2 SD above 

the mean (of the number of selected animal words for the woman target) and was 

excluded from the analysis.  

 The final sample comprised fifty-five participants. The percentage of excluded 

participants was similar to the one reported in previous research using the same 

hormonal assessment procedures (e.g., Nielsen, Ahmed, & Cahill, 2013). 

6.2.2 Menstrual cycle: Self-report measure 

Participants were asked to report on a calendar the first and last day of the 

previous menses and their typical cycle length. Following the procedure outlined by 

Garver- Apgar et al. (2008), each woman was placed on a standard 28-day cycle with 

ovulation on day 14, by adapting the follicular phase to take the reported cycle length 
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into account, and keeping the luteal phase constant at 14 days. For women who were 

in the follicular phase, their day on the standard cycle was computed to be the 

proportion of their follicular phase passed multiplied by 14. For women in the luteal 

phase, their day of the cycle was calculated to be adding the number of days after the 

expected ovulation to 14, given their typical cycle length. Of the participants, twenty 

were in the follicular phase, thirteen in the ovulatory phase, and twenty-two in the 

luteal phase.  

6. 2.3 Salivary measurement of hormones 

A saliva sample of 17β-estradiol and progesterone was collected for each 

participant. In order to reduce the diurnal hormone variability, all experimental 

sessions were conducted between 2 and 3 pm. Participants were asked not to eat or 

drink anything in the 30 minutes before taking part in the experiment. Moreover, 

participants did not have inflammations or oral blood presence. Saliva samples were 

collected in small Eppendorf tubes by the participants with the help of small straws. 

All the samples were stored in a freezer at a temperature of -20° C throughout the 

experimental period. After the experimental period, all the samples were sent to IBL 

International GMBH, Flughafenstrasse 52a, D-22335 Hamburg, Germany, where the 

saliva samples were analyzed using a Luminescence Immunoassay. 

6.2.4 Dehumanization task 

Following the procedures outlined by Piccoli et al. (2013), ten animal-related 

words (e.g., paw) and ten human-related words (e.g., human) were presented in a 

mixed fashion to participants (counterbalanced order across participants). The 

participants were asked to select 8-10 words that characterized each of these targets: 

women, men and the self (one target at a time, and in counterbalanced order across 
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participants)1.  

6.3 Results 

6.3.1 Sex hormone levels and menstrual-cycle position 

The averaged levels of 17β-estradiol and progesterone as a function of the 

menstrual-cycle position are reported in Table 6.1. 

A descriptive analysis indicated that 17β-estradiol increased from the follicular to 

the ovulatory phase and decreased thereafter. An independent sample t-test indicated 

that the averaged levels of 17β-estradiol did not differ between the follicular and 

luteal phases, t(40) = .30, p = .39, d = .09 (one-tailed), whereas the averaged levels of 

17β-estradiol in the ovulatory phase was higher than the combined average of 17β-

estradiol in the follicular and luteal phase, t(53) = 1.58, p = .06, d = .49 (one-tailed), 

albeit the statistical test fell short of significance. 

A descriptive analysis of the progesterone levels indicated that progesterone 

increased from the follicular phase to ovulation and remained stable in the luteal 

phase. An independent sample t-test between ovulation and the luteal phase 

indicated that the averaged levels of progesterone did not differ between the two 

phases, t(33) = .26, p = .40, d = .09 (one-tailed). Progesterone levels tended to be 

lower in the follicular phase, compared to the combined average levels of 

progesterone in both the ovulatory and luteal phases, t(53) = 1.55, p = .065, d = .44 

(one-tailed) albeit the test fell short of significance.  

Inspections of the effect sizes were conducted, taking into account that the effect 

sizes of d = 0.2 were considered a small effect, d = 0.5 a medium effect and d = 0.8 a 

large effect (Cohen, 1988). In the received data, the effect size associated with the 
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difference between the ovulatory phase and the combination of follicular and luteal 

phase on 17β-estradiol levels was medium. The effect size associated with the 

difference between the follicular phase and the combination of ovulatory and luteal 

phase on progesterone levels was also medium. 

Table 6.1. Salivary sex hormone concentrations within menstrual phases 

 
Salivary 17β -estradiol  

 
Mean +/- SD (pg/mL) 

Salivary progesterone 
 

Mean +/- SD (pg/mL) 

Follicular phase 4.37 +/- 1.95 149.44 +/- 128.92 

Ovulatory phase 5.53 +/- 2.24 203.63 +/- 167.17 

Luteal phase 4.56 +/- 2.23 218.11 +/- 151.10 

 

6.3.2 Dehumanization and menstrual-cycle position 

Given that the number of selected words varied across the participants, the 

number of selected animal words was divided by the total number of selected words, 

separate for the three targets. Hence, a higher proportion indicated a higher number 

of selected animal words. This index is referred to herewith as the dehumanization 

score. 

The dehumanization score for each target (i.e., women vs. men vs. self) was 

analyzed by a one-way ANOVA, with the cycle phase (i.e., follicular vs. ovulatory vs. 

luteal phase) as the between-participant factor. 

Women-target. The effect of the cycle phases on the dehumanization score was 

significant F(2,54) = 3.35, p = .043. However, the linear trend was not significant, F(2, 

54) = 1.26, p = .27, while the quadratic trend was significant, F(2,54) = 5.31, p = .03 
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indicating that the dehumanization score increased from the follicular (M = .22, SD = 

.13) to the ovulatory phase (M = .29, SD = .14), and decreased in the luteal phase (M = 

.18, SD = .10). The dehumanization score did not differ between the follicular and 

luteal phases, t(40) = .17, p = .26. The dehumanization score was higher in the 

ovulatory phase than in the follicular and luteal phase together, t(53) = 2.23, p = .02, d 

= .71. 

Men-target. The effect of the cycle phases on the dehumanization score was not 

significant F(2,54) = 1.81, p = .17, indicating that the dehumanization score for the 

men-target did not change across the menstrual cycle. 

Self-target. The effect of the cycle phases on the dehumanization score was not 

significant F(2,54) = .49, p = .62, indicating that the dehumanization score for self-

target did not change across the cycle phases. 

6.3.3 Sex hormone levels and dehumanization 

 In order to gather preliminary information on the role of estrogen and 

progesterone in the dehumanization process, the dehumanization scores of each 

target were regressed on the standardized levels of 17β-estradiol and progesterone. 

Neither the 17β-estradiol (Beta < -.15, p > .37) nor the progesterone (Beta < .21, p > 

.19) was significantly associated with the dehumanization scores. 

6.4 Discussion 

This study aimed to replicate previous findings on the relationship between the 

menstrual-cycle and the dehumanization of other women, and verify whether the 

menstrual-cycle further affects the dehumanization of the self. In line with previous 

evidence (Piccoli et al. 2013; Piccoli et al., 2015) suggesting that higher levels of 
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conception risk are associated with the dehumanization of women, these findings 

confirmed that menstrual cycle phases are selectively linked to the dehumanization of 

women, but not of men. Specifically, these findings confirmed that the 

dehumanization of women increased as ovulation approached and decreased 

thereafter. By contrast, the dehumanization of men did not vary across the menstrual 

cycle. Moreover, the dehumanization of the self was not affected by the menstrual 

cycle phases. 

These findings suggest that menstrual cycle shifts are not associated with the 

dehumanization of mate-relevant targets (i.e., women and men); on the contrary, 

these results provide further evidence of the relation between women’s mate 

attraction goals (i.e., signaling women’s mating relevant qualities to attract potential 

mates) and dehumanization, as dehumanization changed only for actual competitors. 

Indeed, the idea of dehumanizing other women as a strategy to devaluate the physical 

appeal of potential competitors is further corroborated by the fact that the 

representation of the self remained stable across the menstrual phases.  

This study has the merit to rely on both the participants’ self-report measures of 

their menstrual cycle and on the information obtained from the participants’ levels of 

estrogen and progesterone. In so doing, the accuracy of the assignment of each 

participant to a specific phase in the menstrual cycle was enhanced. The data 

indicated that participants assigned to the ovulation phase were more likely to 

display higher levels of 17β-estradiol compared to participants in the follicular and 

luteal phases. Furthermore, participants who were put in the follicular phase tended 

to report lower levels of progesterone in comparison to participants assigned to the 

ovulatory and luteal phases. These results testify to the reliability of self-reported 
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assessments of the participants’ menstrual cycle, as previously demonstrated by 

studies indicating a strong correlation between participants’ levels of conception risk 

and participants’ levels of luteinizing hormone (Fleischman et al., 2012). 

These findings failed to reveal a significant association between the participants’ 

levels of sex hormones and the dehumanization of women. These results are 

apparently at odds with other findings, revealing that women’s levels of estrogen are 

positively correlated with the tendency to dress more provocatively (Grammer et al., 

2004) and to compare themselves with other women on the attractiveness dimension 

(Durante & Li, 2009). Indeed, if increased levels of estrogen were associated with 

higher levels of intra-sexual competition, it could be expected that enhanced levels of 

estrogen would be further associated with the dehumanization of women. This lack of 

association between hormonal levels and the dehumanization of women may be due, 

at least in part, to two factors. Firstly, a between-participant design was used, which 

did not control for inter-individual differences in terms of hormonal levels across the 

menstrual cycle. In fact, relying on a within-subject design would have offered the 

opportunity to detect individuals’ variations of hormones between the high and low 

fertility phases, controlling for inter-individual variance. Secondly, the relationship 

between hormones and the dehumanization of women might be largely mediated by 

changes in psychological processes that were not assessed in the current study. For 

instance, Piccoli et al. (2013) showed that intra-sexual competition was linked to the 

dehumanization of women, and previous evidence indicated that enhanced levels of 

estrogen led to stronger intra-sexual completion (Durante & Li, 2009). Hence, 

participants’ levels of intra-sexual competition could play the role of a potential 

intervening variable in the relationship between estrogen and the dehumanization of 
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women, thus dampening the association between estrogen levels and the 

dehumanization of women. Unfortunately, this variable was not measured. 

It is worth noticing that no previous study has relied on the Viki and colleagues’ 

measure of dehumanization to assess the extent to which individuals dehumanize 

themselves. Hence, future studies may analyze the association between conception 

risk levels and self-dehumanization by assessing in a more appropriate manner the 

dehumanization of the self (e.g., Bastian & Haslam, 2010; Study 2). Moreover, future 

research might rely on a within subjects design and assess the potential contribution 

of mediating variables in the hormone-dehumanization analysis.  

6.5 Footnotes 

The stimulus words used were taken from Fasoli (2011) and from Piccoli et al. 

(2013) with the exception of the stimulus word 'Finger' that was created ad-hoc 

instead of ' Hair' (i.e., Capelli; Italian translation). ' Hair' could be referred, in English 

and German languages, both to animal and human dimensions whereas, in Italian 

language is related only to human dimension. 
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 CHAPTER 7 

GENERAL DISCUSSION 

 

Across four studies and relying on both explicit and automatic measures, it has 

been demonstrated that the degree to which normally ovulating women dehumanize 

other women rises with the increase of conception risk levels. In order to gain a 

discriminating validity of the association between levels of the conception risk and 

the dehumanization of other women, in Studies 1, 3 (Chapter 5) and 4 (Chapter 6), 

men were used as a control target group, and in Study 1 additionally elderly people 

were used as an additional control target group. The results consistently reveal that 

dehumanization is a target-specific process that involves other women only.  

Moreover, the analysis of the dimensions (i.e., animal vs. human words) on which 

the dehumanization occurs, at higher compared to lower levels of conception risks, 

provides additional information of the motivational and cognitive underpinnings that 

entail such phenomenon. The results of Study 2 show that the increase of the 

conception risk is associated with an enhancement of women-animal associations and 

with a decrease of women-human associations. Similarly, the results described in 

Chapter 5 indicate that, as the likelihood of conception rises, the accessibility of 

animal-related words is enhanced, while the accessibility of human-related words is 

inhibited, when 'woman' is the prime, but not when 'man' is the prime. These 

patterns of results indicate that the dehumanization of women at higher rather than 

lower levels of conception risk does not occur because these levels of fertility lead 
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women to stress a representation of their in-group based on their physiology and 

‘maternal instincts’, which women share with the animal kingdom. Indeed, if this 

were the case, then the dehumanization of women would occur only on the animal 

but not on the human dimension. However, the fact that dehumanization of women 

occurs on both animal and human dimensions is in line with studies showing that 

both the denial of humanness (i.e., competence and mental states; Heflick & 

Goldenberg, 2009; Heflick et al., 2011) and the increased attribution of animal traits 

to female targets typically occur when the female physical appearance is particularly 

salient and when women are strongly motivated to look attractive to men (Puvia & 

Vaes, 2013). This interpretation is corroborated by the findings of Study 2. Indeed, 

the level of intra-sexual competition is enhanced as the conception risk rises and, 

importantly, the levels of intra-sexual competition are positively correlated with the 

number of selected-animal words and negatively correlated with the number of 

selected-human words. In line with this interpretation, the results described in 

Chapter 6 reveal that the self as target is not involved in the dehumanization process, 

thus suggesting that the dehumanization process occurs only for potential same-sex 

competitors.  

In summary, these findings suggest that the increase of conception risk is related 

to a selective enhancement of the dehumanization of women probably because the 

dehumanization of this target is driven by the mate attraction goal, and not by the 

mate selection goal in the fertile window. Indeed, the dehumanization of women is 

likely to be a strategy to outdo potential rivals through the devaluation of physical 

appearance and attractiveness.  
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Notwithstanding the importance of this set of studies to understand the 

relationship between menstrual cycle and dehumanization, the current research has 

several limits. Firstly, frequently self-report measures were used to detect 

participants’ ovulation. Hence, the accuracy in attributing participants to different 

levels of conception risk can be enhanced by combining information derived from 

self-report measures and LH tests in future studies. Secondly, a between-subjects 

design was used. Hence, the possibility that women at high and low levels of 

conception risk differ on additional variables that have not been controlled in this 

study cannot be completely ruled out. The use of a within-subjects design is highly 

encouraged for future research to take into account inter-individual differences when 

analyzing the effects of fertility on dehumanization and on other social cognitive 

processes. Thirdly, the intra-sexual competition scale (Buunk & Fisher, 2009), which 

was employed in Study 2, assesses women’s competition with same-sex members on 

different mating-relevant dimensions, such as physical attractiveness, status and 

competence. Therefore, it is unclear whether women at higher levels of conception 

risk, compared to lower levels of conception risk, compete to a greater extent on a 

selective dimension (e.g., physical attractiveness) or display higher levels of general 

competition. Therefore, this scale does not allow for a fine-grained analysis of the 

dimension that constitutes the crucial area in which women compete when they are 

fertile.  

Fourthly, it is not clear whether the extent to which women dehumanize other 

women, during higher compared to lower levels of conception risk, is due to an intra-

sexual competition process or to an intra-group comparison mechanism. It has been 

demonstrated that beauty standards became highly self-relevant to women when 

fertility is enhanced (e.g., Durante et al., 2008). Puvia and Vaes (2013) claimed that 
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women, who considered attractiveness as a self-relevant standard, might compare 

their appearance with the attractiveness of women as a group, thus increasing their 

tendency to dehumanize women. Hence, women dehumanization at higher, relative to 

lower levels of conception risk, might be a consequence of an upward self-evaluative 

comparison, rather than an intra-sexual competition process.  

Fifthly, in Study 1 and Study 2 a sample of hormonal contraceptive users were 

employed as a control group. However, previous research showed that the higher the 

levels of synthetic estrogen in the CHC, the higher the levels of self-reported jealousy 

(Cobey et al., 2011), of mate guarding behaviors (Welling et al., 2012), and of the 

objectification of other women (Piccoli et al., 2014). Moreover, the monitoring of 

female physical attributes (e.g., Heflick et al., 2011) and the objectification of women 

(e.g., Loughnan et al., 2010) constitute a proxy of female dehumanization. Hence, one 

may not exclude that the levels of synthetic estrogen in the CHC might further affect 

the dehumanization of women. In Studies 1-2, the synthetic hormonal concentration 

of the CHC was not assessed. Hence, the fact that the distribution of hormonal 

contraceptive users along the conception risk levels was independent of the estrogen 

dose could not be controlled. Again, to address this issue, and additionally to assess 

the levels of synthetic estrogen in the CHC, future studies are encouraged to rely on a 

within-participant design. 

Sixthly, the present set of studies has addressed the moderating role of menstrual 

cycle in the dehumanization of women as a whole. Hence, it remains unclear whether 

different subgroups of women, such as young women vs. elderly women, would be 

differently dehumanized throughout menstrual cycle. In line with the intra-sexual 

competition account, one may expect higher levels of conception risk to be associated 
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with the dehumanization of young women but not with the dehumanization of elderly 

women, since youth is typically evaluated as a cue of fertility in mating market (Buss, 

2006). 

Despite these limitations, our main results (i.e., higher levels of conception risk are 

associated with enhanced levels of the dehumanization of women) may have some 

social implications. First, evidence has suggested a negative association between 

empathic reactions towards individuals (e.g., patients) and the dehumanization of 

these individuals, so that lower levels of empathy might be associated with higher 

levels of dehumanization (for a review, see Haque & Waytz, 2012). Hence, it might be 

plausible that enhanced levels of conception risks may lead to increased levels of 

female dehumanization and to lower levels of emphatic reactions towards this group. 

Second, inter-group conflicts might promote the dehumanization of the out-group 

(Jahoda, 1999; Haslam, 2006). On the other hand, research on menstrual-cycle 

changes demonstrates that women are less likely to share a monetary award in high, 

compared to low levels of conception risk (Lucas et al., 2007). Hence, one may 

hypothesize that higher levels of conception risk are associated with both weaker 

tendency to cooperate with other women and with increased levels of female 

dehumanization.  
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APPENDIX 

English translation of the Dehumanization task. 

1) INSTRUCTION: Of all the words listed below please TICK those that you think 

characterize women. Please make sure you select 8–10 words. 

2) INSTRUCTION: Of all the words listed below please TICK those that you think 

characterize men. Please make sure you select 8–10 words. 

3) INSTRUCTION: Of all the words listed below please TICK those that you think 

characterize yourself. Please make sure you select 8–10 words. 

 

 

  

 Foot  Puppy  Culture  Paw  People 

 Nature  Face  Wild  Person  Species 

 Human  Istincts 
 Etnic 

Group 
 Half-Cast  Burgher 

 Mouth  Herd  Pedigree  Hairs  Animal 

 People  Paw  Cultura  Puppy  Foot 

 Species  Person  Selvaggio  Face  Nature 

 Burgher  Half-Cast  Etnia  Insticts  Human 

 Animal  Hairs  Pedigree  Herd  Mouth 
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Dehumanization task (Italian Version; Fasoli, 2011) 

1) ISTRUZIONI: Ti vengono ora presentate una serie di parole che ti chiediamo di 

associare ad un gruppo. Metti una crocetta nel box accanto alle parole che vuoi 

selezionare. Delle parole qui presentate seleziona quelle che secondo te 

caratterizzano le donne. Per cortesia seleziona almeno 8-10 parole. 

2) ISTRUZIONI: Ti vengono ora presentate una serie di parole che ti chiediamo di 

associare ad un gruppo. Metti una crocetta nel box accanto alle parole che vuoi 

selezionare. Delle parole qui presentate seleziona quelle che secondo te 

caratterizzano gli uomini. Per cortesia seleziona almeno 8-10 parole. 

3) ISTRUZIONI: Ti vengono ora presentate una serie di parole che ti chiediamo di 

associare ad un gruppo. Metti una crocetta nel box accanto alle parole che vuoi 

selezionare. Delle parole qui presentate seleziona quelle che secondo te 

caratterizzano te stessa. Per cortesia seleziona almeno 8-10 parole. 

 

 Piede  Cucciolo  Cultura  Zampa  Gente 

 Natura  Faccia  Selvaggio  Persona  Specie 

 Umano  Istinti  Etnia  Meticcio  Cittadino 

 Bocca  Branco  Pedigree  Capelli  Animale 

 Gente  Zampa  Cultura  Cucciolo  Piede 

 Specie  Persona  Selvaggio  Faccia  Natura 

 Cittadino  Meticcio  Etnia  Istinti  Umano 

 Animale  Capelli  Pedigree  Branco  Bocca 
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Dehumanization task (German version) 

1) AINWEISUNG: Bitte wählen Sie aus dieser Liste jene Begriffe aus, die Ihrer 

Meinung nach Frauen am besten charakterisieren. Bitte stellen Sie sicher dass Sie 8 

bis 10 Begriffe auswählen. 

2) AINWEISUNG: Bitte wählen Sie aus dieser Liste jene Begriffe aus, die Ihrer 

Meinung nach Männer am besten charakterisieren. Bitte stellen Sie sicher dass Sie 8 

bis 10 Begriffe auswählen. 

3) AINWEISUNG: Bitte wählen Sie aus dieser Liste jene Begriffe aus, die Ihrer 

Meinung nach Sie selbst am besten charakterisieren. Bitte stellen Sie sicher dass Sie 

8 bis 10 Begriffe auswählen. 

 Fuβ  Welpe  Kulture  Pfote  Leute 

 Natur  Gesicht  Wild  Person  Gattung 

 Mensch    Instinkte 
 Ethnische  

Gruppe  
 Mischling  Bürger 

 Mund  Herde  Reinrassing  Fingernagel  Tier 

 

 Leute  Pfote  Kulture  Welpr  Fuβ 

 Gattung  Person  Wild  Gesicht  Natur 

 Bürger   Mischling 
 Ethnische 

Gruppe  
 Instinkte  Mensch 

 Tier  Fingernagel  Reinrassing  Herde  Mund 
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Intra-sexual Competition scale (English version, Buunk & Fisher, 2009) 

Please indicate how much the following statements apply to you. Circle the 
number that corresponds to the answer of your choice. 
 
Response scale for all items: 

 
1 2 3 4 5 6 7 

 
Not at all applicable         Completely  applicable 

 
 
 
 

1. I can't stand it when I meet another woman who is more attractive than I am. 
 

2. When I go out, I can't stand it when men pay more attention to a friend of mine 
than to me. 

 
3. I tend to look for negative characteristics in attractive women. 

 
4. When I'm at a party, I enjoy it when men pay more attention to me than to other 

women. 
 

5. I wouldn't hire a very attractive woman as a colleague. 
 

6. I just don’t like very ambitious women. 
 

7. I tend to look for negative characteristics in women who are very successful. 
 

8. I wouldn't hire a highly competent woman as a colleague. 
 

9. I like to be funnier and more quick-witted than other women. 
 

10. I want to be just a little better than other women. 
 

11. I always want to beat other women. 
 

12. I don’t like seeing other women with a nicer house or a nicer car than mine. 
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Italian translation of the Intra-sexual competition scale (Buunk & Fisher, 2009) 

Ora ti chiediamo di indicare quanto sei d'accordo con le seguenti affermazioni 
utilizzando la scala numerica posta sotto a ogni affermazione. A tale scopo, ti 
chiediamo di indicare il valore numerico che meglio corrisponde alla tua opinione, 
sapendo che il valore 1 indica “ per niente d'accordo” e che il valore 7 indica “del tutto 
d'accordo”. I punteggi intermedi ti permettono di moderare le tue risposte. 
 

1. Non sopporto quando incontro donne che sono più attraenti di me. 
 Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

2. Quando sono in giro, non sopporto che i ragazzi prestino maggiore 
attenzione a una mia amica che a me. 

   Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

3. Tendo a cercare delle caratteristiche negative nelle donne attraenti. 
   Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

4. Quando sono in discoteca o a una festa, mi fa piacere quando gli uomini 
prestano maggiore attenzione a me che alle altre donne. 

   Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

5. Non assumerei come collega una donna attraente. 
  Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

6. Non mi piacciono le donne molto ambiziose. 
 Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

7. Tendo a trovare caratteristiche negative nelle donne che hanno 
successo. 

  Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

8. Non vorrei avere una donna altamente competente come collega. 
 Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

9. Mi piace essere più divertente e più sveglia delle altre donne. 
 Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

10. Voglio essere un po' migliore delle altre donne. 
 Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

11. Ho sempre voglia di vincere sulle altre donne. 
 Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 

12. Non mi piace vedere le altre donne che hanno una casa o una macchina 
più bella della mia. 

 Per niente d'accordo(1) (2) (3) (4) (5) (6) (7) Del tutto d'accordo 
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