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The following will explore how physiological states influence measures of disease 

avoidance. The first two studies investigate the psychological effects of progesterone and 

immunomodulation to behaviors relevant to disease avoidance. In the first study, I 

investigated the effect of menstrual phase on disgust sensitivity and obsessive-

compulsive disorder symptomology finding that in periods of high estimated 

progesterone women show increased disgust sensitivity and OCD symptomology. In the 

second study I used salivary assays to measure progesterone and correlate progesterone 

level with a variety of measures of disease avoidance.  In the final study I investigated 

how sexual arousal, a motivational state that moves an organism closer to potential 

disease vectors and disgust, an emotion that motivates organisms away from disease 

vectors, mitigate one another using image ratings and an objective measure of 

physiological sexual arousal, vaginal photoplethysmography. 
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Chapter 1 – Immunomodulation and the Compensatory Behavioral Prophylaxis 

Hypothesis 

 

From an immunological perspective, pregnancy entails the problem that the 

maternal immune system, which normally detects and attacks foreign entities, must now 

tolerate the presence of paternal genetic material.  This is achieved through a 

downregulation of inflammatory immune responses, a process ultimately controlled by 

the female hormone progesterone. 

Highly elevated during pregnancy, progesterone is also elevated in anticipation of 

pregnancy.  The menstrual cycle consists of functionally distinct phases marked by 

characteristic variations in hormonal levels. The highest levels of progesterone outside of 

pregnancy occur during the luteal phase, the period after the rupture of the ovarian 

follicle in which the corpus luteum secretes progesterone (Hatcher & Namnoum, 2004).  

During the luteal phase, the body prepares for conception and implantation of the 

blastocyst by down-regulating inflammatory immune responses. Luteal phase 

immunomodulation is an adaptation that prevents the maternal immune system from 

attacking the half-foreign blastocyst, thereby facilitating implantation and development. 

A cost of such tolerance, however, is that women are more prone to infection during this 

phase (Fessler, 2001). 

The downregulation of inflammatory immune responses during the luteal phase is 

apparent in a variety of ways. Levels of pro-inflammatory cytokines decline, and natural 

killer cells are downregulated (Bouman, Moes, Heineman, de Leij, & Faas, 2001; 

Trzonkowski et al., 2001). Symptom severity declines in autoimmune diseases, such as 

rheumatoid arthritis, that are characterized by excess pro-inflammatory signals, while the 
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converse is true of disorders, such as lupus, that are characterized by excess anti-

inflammatory activity. Correspondingly, consistent with the important defensive 

functions of inflammation, chronic infections worsen during this time (Wilder, 1998).  

To date, only two studies have sought to directly test the effects of progesterone 

on compensatory prophylaxis.  Fessler and Navarrete (2003) failed to find increases in 

prophylactic attitudes, as measured by self-reported disgust reactions to hypothetical 

situations, during the high-progesterone phase of the menstrual cycle.  However, the 

interpretation of these results is constrained by the fact that, particularly as regards issues 

relevant to disease transmission, the instrument employed (see Haidt, McCauley, & 

Rozin, 1994) relies on a variety of unusual questions, including some hypothetical 

situations that were likely viewed as outlandish by many participants.  In contrast to this 

null result, in six studies, Jones et al. (2005) found that women showed an elevated 

preference for healthy over unhealthy faces during periods of presumed or measured 

progesterone elevation.  While clearly supporting the compensatory prophylaxis 

hypothesis, Jones et al.’s findings are limited in that social contact is only one avenue of 

potential pathogen transmission, yet this hypothesis predicts attitudinal and behavioral 

changes in many such avenues. 

A number of studies have examined the compensatory prophylaxis hypothesis 

indirectly. Fessler, Eng & Navarrete (2005) found elevated disgust sensitivity, primarily 

in the food domain, in the first relative to second and third trimesters of pregnancy, a 

period of heightened vulnerability to infection. Navarrete, Fessler & Eng (2007) found 

the same pattern with regard to hostility toward outgroup members, individuals often 

conceptualized as sources of disease.  Although meat, a principal source of foodborne 
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illness, is frequently avoided during pregnancy (Fessler, 2002; Flaxman & Sherman, 

2000), I  failed to find a reduction in meat consumption during the high-progesterone 

phase of the menstrual cycle (Fleischman & Fessler, 2007).  Lastly, Conway et al. (2007), 

who view progesterone’s effects on behavior during the menstrual cycle as a byproduct 

of mechanisms designed to protect the fetus during pregnancy, found that, during the 

high-progesterone phase of the cycle, women perceive facial expressions of both disgust 

and fear as more intense when the faces display averted gaze compared with direct gaze; 

the authors posit that, compared to direct gaze, averted gaze is more indicative of the 

presence of a looming threat in the environment, as direct gaze implies that the viewer 

herself is the target of disgust or fear. While the increase in sensitivity to 

environmentally-elicited facial expressions of disgust is consistent with the compensatory 

prophylaxis hypothesis, the additional sensitivity to facial expressions of fear is not 

predicted by this perspective.  

The purpose of the first two studies of this dissertation are to directly test the 

compensatory prophylaxis hypothesis using convergent and ecologically valid measures 

that contact the postulated psychological mechanisms via a number of avenues. In 

keeping with the information above, I propose the following hypothesis: 

Because progesterone causes immunomodulation, increases in circulating 

progesterone levels will cause changes in psychology that, via concordant 

behavioral changes, can be expected to adaptively reduce the probability of 

infection during periods of immunomodulation. 

 

Immunomodulation and Sexual Activity 
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Because immunomodulation is costly and is only adaptive for women who have 

some probability of conception, I have hypothesized that the degree of 

immunomodulation may be contingent on the presence of sexual activity. Though 

immunologists have not yet evaluated immune suppression as a function of sexual 

activity in humans, preliminary evidence for this hypothesis was found in dietary data I 

collected. I found that meat, a food that has been a source of pathogens throughout our 

evolutionary history, is eaten significantly less by sexually active women than sexually 

inactive women (Fleischman & Fessler, 2007).  

 

Immunomodulation, Progesterone and Exogenous Progestins 

Exogenous progestins are a potent form of progesterone administered in hormonal 

contraceptives. Like naturally occurring progesterone, there is some evidence that 

exogenous progestins lower inflammatory immune responses. The major exogenous 

progestins found in commonly prescribed oral contraceptives have been shown to 

ameliorate autoimmune diseases (Buyon, 1996), reduce the number of natural killer (NK) 

cells and lower natural cytotoxic activity (Scanlan, Werner, Legg, & Laudenslager, 

1995). Women on both conventional and triphasic oral contraceptives report more 

respiratory illness and gastrointestinal distress than nonusers (Auerbach, Hafner, Huber & 

Panze 2002; Scanlan et al., 1995).  

Combined hormonal contraceptives, so called because they contain both synthetic 

estradiol and progesterone, inhibit the natural production of these hormones, essentially 

flatlining any menstrual cycle variability. Hormonal contraceptives effectively alter the 

hypothalamic-pituitary-ovarian feedback loop preventing the maturation of the ovarian 
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follicle, precluding ovulation and inhibiting the rise in estrogen that occurs during the 

first half of the menstrual cycle (Van Heusden & Fauser, 2002). The rise in progesterone 

that occurs after ovulation is mainly produced in the empty ovarian follicle (Hatcher & 

Namnoum, 2004), thus this rise in progesterone does not occur in pill-taking women. 

Furthermore, research shows that the progesterone and estradiol of healthy nonsmoking 

women is lower in pill using women (Arnold, Tóth, & Faredin, 1980; Thorneycroft & 

Stone, 1972).  

In initial explorations of the subject, researchers found that endogenous 

progesterone levels showed little fluctuation in women using hormonal contraceptives 

(Basu et al., 1992; Crosignani, Testa, Vegetti, & Parazzini, 1996; Gaspard et al., 1983; 

Neely, Abate, Swinker, & D'Angio, 1991). Thorneycroft and Stone (1972) found that 

serum progesterone levels in women receiving combination oral contraceptives hover at a 

level slightly above that of a normal follicular phase.  However, women taking the much 

smaller doses of synthetic hormones that were eventually adopted in modern 

contraceptives show less suppression of ovulation (or a luteinized follicle) and thus 

sometimes evince luteal-phase progesterone production (Grimes, Godwin, Rubin, Smith, 

& Lacarra, 1994; McGuire, Bariso, Yuliano, Hume, & Pasquale, 1975). Out of 75 women 

using .5 mg of norgestrel ( a common synthetic progestin), 13 women showed very 

elevated progesterone values indicating “escape ovulation”, that is, ovulation despite use 

of the pill and perhaps because of imperfect use (Porias et al., 1978). Thus I can expect 

that most but not all women using HCs will show suppressed progesterone values during 

the period of time that would constitute the luteal phase in normally-cycling women. 
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  Thus the question regarding most of the women in this sample will be: “Do the 

synthetic hormones in hormonal contraceptives act as a physiological cue to bring certain 

psychological systems online like their natural counterparts?”. Or more specifically, 

whether or not evolved disease avoidance psychology will be governed by proximate 

cues of immunomodulation, endogenous hormone production or the introduction of 

potent synthetic exogenous progestins. Some synthetic cues (e.g. pornography) can be 

very potent elicitors of our evolved psychology.  

Previous research has shown that women using the pill offer a quasi-control group 

for research on hormonal and menstrual cycle effects on behavior, showing a lower 

frequency of hormonally mediated behaviors (e.g. Chavanne & Gallup, 1998; 

Fleischman, Perilloux, & Buss, under review; Miller, Tybur, & Jordan, 2007; Wedekind , 

Seebeck , Bettens , & Paepke, 1995). Thus, the evidence indicates that 1) Women on 

hormonal contraceptives do not have cyclic shifts in hormone levels and will not show 

menstrual cycle related changes in psychology and 2) Women on hormonal 

contraceptives will look more like women in the low progesterone phase (follicular 

phase) of the menstrual cycle when it comes to psychological mechanisms predicted to be 

mediated by progesterone 

 

Immunomodulation and Pregnancy 

After a woman becomes pregnant her progesterone levels rise drastically and 

continue to rise throughout pregnancy. During the first trimester, progesterone is mainly 

produced in the corpus luteum while in subsequent trimesters progesterone begins to be 

produced in the placenta (Costea, Gunn, Hargreaves, Howell, & Chard, 2000). Thus, 
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unlike naturally cycling women, the progesterone level of women during pregnancy is 

not directly predictive of their degree of immunomodulation.  

Women experience a great amount of immunomodulation during the first 

trimester. High progesterone levels stimulate progesterone-induced blocking factor 

(PIBF). PIBF stimulates the immune system to shift towards more anti-inflammatory 

immune components to tolerate the half-foreign conceptus. At the same time a woman’s 

immune functioning is compromised, the embryo is undergoing organogenesis and is 

most vulnerable to environmental insults: teratogens and infections (for a review see 

Fessler, 2002). As mentioned above, researchers have found disease avoidant relevant 

measures of psychology: ethnocentrism and disgust sensitivity, increase in the first 

trimester of pregnancy (Fessler, Eng, & Navarrete, 2005; Navarrete, Fessler, & Eng, 

2007). Thus, total circulating progesterone is not a good physiological cue for maternal 

psychology to upregulate disease avoidant psychology (unless the physiological system 

can differentiate between progesterone produced in the placenta and progesterone 

produced in the corpus luteum). Moreover, there must be a ceiling for disease avoidant 

behavior. For these reasons I have made two conservative predictions about pregnant 

women 1) that pregnant women in their first trimester will show more disease avoidant 

psychology and 2) pregnant women in the first trimester will show more disease avoidant 

psychology than women in the follicular phase.  
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Figure 1.  Diagram illustrating major hormone levels as a function of menstrual 

phase, pregnancy and use of hormonal contraceptives.  

Taken from Drife. J. (1996). The Benefits and Risks of Oral Contraceptives 

Today (1st ed.). Informa HealthCare 

 

 

Predictions Derived from Compensatory Behavioral Prophylaxis 

 The compensatory behavioral prophylaxis hypothesis proposes that behavioral 

and psychological changes emerge to compensate for a reduction in immunity. In 

response to cues that have recurrently signaled the presence of pathogens I hypothesize 

that women have manifest psychological changes that facilitate the avoidance of such 

stimuli. 

Consistent with the information above I propose the following overarching predictions: 
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Overarching Prediction1: Because progesterone is predictive of increased 

immunomodulation in naturally cycling women, increased progesterone will cause 

changes in psychology that adaptively prevent infection and disease. 

Overarching Prediction 2: Women on hormonal contraceptives will not show cyclic 

changes in the psychology of disease avoidance. 

Overarching Prediction 3: Women on hormonal contraceptives will show similar rates 

of disease avoidance psychology as women in the low progesterone or follicular phase of 

the menstrual cycle and less disease avoidant psychology than women in the luteal phase 

of the menstrual cycle.  

Overarching Prediction 4: Sexual activity may exacerbate immunomodulation and 

sexually active women will show more compensatory behavioral prophylaxis than 

women who are not sexually active. 

Overarching Prediction 5: Pregnant women will show more disease avoidant behaviors 

in the first trimester of pregnancy than in subsequent trimesters of pregnancy. 

Overarching Prediction 6: Pregnant women in the first trimester will show more disease 

avoidant behaviors than women in the follicular phase of the menstrual cycle.  

 

Rationale and Domains of Predicted Behavior Change 

 Below are the rationales, specific predictions, and brief descriptions of the instruments 

for each of the domains studied. Predictions are specified before background information. 

Following predictions and background information for each domain is a description of 

the instrument that was used to test each prediction. Study 1 investigated only the 
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domains of disgust and OCD symptomology while study 2 investigated all the domains 

listed below. 

 

Rationale, Predictions and Instrument Descriptions  

A. OCD  

OCD- Rationale  

Obsessive-compulsive disorder (OCD) spans many adaptively relevant domains. 

Intrusive and obsessive thoughts about social appropriateness may be an overexpression 

of the need to manage reputation. Compulsively checking the security of oneself, one’s 

home and one’s kin is an overexpression of normal defense of self and inclusive fitness 

interests. I hypothesize that one of the major domains of OCD, contamination obsessions 

and washing compulsions, is an overexpression of behaviors that have adaptively 

prevented infection in women. These symptoms, to the extent that they exist in average 

women, will show an increase when progesterone levels and thus probability of infection 

are highest. Indeed, researchers have found that this domain of OCD is more frequently 

expressed by women (Bogetto , Venturello, Albert, Maina, & Ravizza, 1999; Castle, 

Deale, & Marks, 1995) and that OCD onset in women is more likely to follow 

reproductively relevant phenomena such as menarche and pregnancy(Labad et al., 2005). 

Researchers have found that in clinical populations OCD symptoms are exacerbated 

premenstrually when progesterone is highest (Vulink, Denys, Bus, & Westenberg, 2006; 

Williams & Koran, 1997). Additionally researchers have found that women without OCD 

engage in more unusual cleaning behavior during the luteal phase (Dillon & Brooks, 

1992). 
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OCD-Predictions 

Prediction A1: Normal women (who are not diagnosed with OCD) who are naturally 

cycling will exhibit more OCD symptomology in the domains of contamination and 

washing compulsions as progesterone rises. 

Prediction A2: Normal women on hormonal contraceptives will not show cyclic 

fluctuations in OCD symptomology. 

Prediction A3: Normal women on hormonal contraceptives will display similar levels of 

contamination related OCD symptomology as women in the follicular phase of the 

menstrual cycle. 

Prediction A4: Sexually active women will exhibit more OCD symptomology in the 

domains of contamination and washing compulsions than women who are not sexually 

active. 

Prediction A5: Pregnant women in the first trimester will exhibit more contamination 

related OCD symptomology than women in subsequent trimesters. 

Prediction A6: Pregnant women in the first trimester will exhibit more contamination 

related OCD symptomology than women in the follicular phase of the menstrual cycle. 

 

OCD Instrument: The Revised Padua 

I have developed a revised version of the Padua, an OCD inventory. Originally, 

the Padua was developed to provide self report measure of OCD symptoms. Clinicians 

later revised the inventory in order to separate “worry” from compulsions and obsessions 

and to further refine the domains of these symptoms (Burns, Keortge, Formea & 
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Sternberger, 1996). I further revised the Burns et al. inventory in order to investigate the 

menstrual phase dependent changes in OCD like symptomology in normal women by 

adding “In the last 24 hours” to the beginning of each question (see Appendix A). For the 

purposes of analysis relevant to my hypotheses and predictions I have divided up the 

Padua inventory into questions that were “contamination related” (questions 1-10 and 39) 

and “non-contamination related” (all other questions).  

 

B. Disgust Sensitivity 

Disgust Sensitivity- Rationale  

Disgust is thought to be universal in humans and even has its own associated facial 

expression (Ekman & Friesen, 1986). Curtis, Aunger and Rabie (2004) proposed that 

disgust evolved to bias humans away from sources of infection. Additionally, they 

proposed that women should feel disgust more acutely since they are responsible for not 

only protecting themselves but also their offspring from disease. There is another 

functional reason that women would be more sensitive to disgust than men and that is 

precisely for the reasons stated above involving the variable nature of adaptive female 

immune response.  If disgust is an adaptation designed to protect humans from sources of 

disease, heightened disgust sensitivity would aid in further preventing disease. Thus, one 

would expect that disgust sensitivity would increase as vulnerability to disease increases.  

As far as vulnerability to disease among humans is concerned, disease cues 

evinced by other humans should be more salient than other disgust inducing cues (e.g. 

contaminated food items, insects, sick animals). First, the disease causing these cues have 

shown  that they are human specific diseases because they are afflicting another human 
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being unlike other disease cues (e.g. insects, dirty objects) which may evince disgust cues 

but do not necessarily contain pathogens contagious to humans. Second, close proximity 

or mere contact with these cues could cause disease as opposed to other cues which could 

require prolonged contact or consumption (e.g. contaminated food, parasites).  

 

Disgust- Predictions 

Prediction B1: Naturally cycling women will report more disgust sensitivity as 

progesterone rises. 

Prediction B2: Women on hormonal contraceptives will not show cyclic fluctuations in 

disgust sensitivity. 

Prediction B3:  Women on hormonal contraceptives will report similar levels of disgust 

sensitivity as naturally cycling women in the follicular phase. 

Prediction B4: Sexually active women will report feeling more disgust than women who 

are not sexually active. 

Prediction B5: Pregnant women will show more disgust sensitivity in the first trimester 

of pregnancy than in subsequent trimesters of pregnancy. 

Prediction B6: Pregnant women in the first trimester will be more disgust sensitive than 

women in the follicular phase of the menstrual cycle. 

Prediction B7: The human related contamination subset of the Curtis images (those 6 

images that show human-related disease cues specified in Appendix B) will correlate 

more strongly with progesterone in naturally cycyling women than those that do not.  

 

Disgust Sensitivity Instrument: Rating of Curtis Images 
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Curtis et al. conducted an online study in which over 40,000 participants rated 

photographs of stimuli of varying disease threat, finding that people reported much 

greater disgust to stimuli that held a threat of disease transmission than to those stimuli 

that did not (Curtis et al., 2004). I received permission from Valerie Curtis to use these 

images and you can see them and the survey in which they were used in Appendix B. In 

Appendix B I have also put an asterisk next to all the images from the subset that were 

specifically human-contamination related. These human-contamination related cues were 

chosen on the basis of a) containing a human or human skin within the image or b) 

having a close resemblance to human effluvium. Six out of the total 19 images were 

chosen as a subset and analyzed independently. The factor analysis of the total images 

supported distinguishing human related disgust images from other images; alpha for all 

19 images was α=.84 and for the 8 human contagion related images α=.75. 

 

C. Grooming  

Grooming- Rationale 

Researchers have found that women diagnosed with trichitillomania, the 

obsessive pulling of hair, increase this behavior during the luteal phase and early stages 

of pregnancy (Keuthen et al., 1997). I have hypothesized that this may be due to an 

overexpression of the prophylactic behavior of grooming, removing parasites and 

preventing them from penetrating the body envelope wherein they can cause infection. 

Because women are more vulnerable to infection during high progesterone periods, I 

hypothesize that women will be especially vigilant about what may be on the skin during 

this time period. Thus I predict that women have a lower threshold for compulsion to 
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remove anything that gives off parasitic cues from the body during high progesterone 

periods.   

 

Grooming-Predictions 

Prediction C1: Naturally cycling women will report performing more self-grooming 

related behaviors when they have higher progesterone. 

Prediction C2: Women on hormonal contraceptives will show no cyclic fluctuations in 

grooming behavior. 

Prediction C3: Women on hormonal contraceptives will report similar levels of self 

grooming behaviors as women in the follicular phase/women with low progesterone. 

Prediction C4: Sexually active women will report performing more self-grooming and 

hygiene related behaviors than women who are not sexually active. 

Prediction C5: Pregnant women will report engaging in more self-grooming behavior in 

the first trimester than in subsequent trimesters. 

Prediction C6: Pregnant women in the first trimester will report engaging in more self-

grooming behavior than naturally cycling women in the follicular phase of the menstrual 

cycle. 

 

Grooming Instrument: Grooming Questionnaire 

I have developed a hygiene and grooming questionnaire in order to investigate 

grooming behaviors in healthy women that may display shifts, including skin picking, 

nail biting and hair plucking (See Appendix C). This questionnaire not only focuses on 

behaviors pertaining to the skin surface, but also queries compulsions to pick, scratch, 
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and investigate orifices. Orifices represent ways in which parasites can access the more 

vulnerable nutrient-rich internal body of the organism and where they will be less 

vulnerable to the grooming behavior of the organism. Because missing a potential source 

of infection is more costly luteally, I predict that women will have a greater compulsion 

to engage in self grooming behaviors and increased skin sensitivity which may cause 

them to scratch more often.  The original grooming questionnaire (which was presented 

with the public bathroom questionnaire) is in the appendix and the factor analyzed subset 

is in the beginning of Study 2.  

 

D. Bathroom Behaviors 

Another context in which women regularly encounter cues of contamination and 

feelings of heightened disgust sensitivity is in bathrooms. Many sufferers of OCD 

struggle particularly with using public restrooms and often engage in compulsive 

handwashing after using public restrooms (Abramowitz, 2008). Immunocompromised 

women may be especially sensitive to these cues of contagion. 

 

Bathroom Behaviors- Predictions 

Prediction D1: Normal women (those who are not diagnosed with OCD) who are 

naturally cycling will show a positive correlation between salivary progesterone and 

disease avoidance behaviors performed in public restrooms. 

Prediction D2: Women on hormonal contraceptives will not show cyclic fluctuations in 

the frequency with which they engage in public bathroom behaviors. 
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Prediction D3: Women on hormonal contraceptives will show similar rates of disease 

avoidance related public bathroom behaviors as naturally cycling women in the follicular 

phase. 

Prediction D4: Women who are sexually active will show a higher rate of disease 

avoidant public bathroom behaviors than women who are not sexually active. 

Prediction D5: Pregnant women will show higher rates of disease avoidant public 

restroom behavior in the first trimester than in subsequent trimesters. 

Prediction D6: Pregnant women in the first trimester will show a greater frequency of 

disease avoidant public restroom behaviors than naturally cycling women in the follicular 

phase. 

 

Public Bathroom Behaviors instrument: Public Bathroom Behaviors Questionnaire 

The public bathroom behaviors questionnaire details a number of different 

behaviors that women report engaging in in public bathrooms (See Appendix C). The 

item-total analysis of this questionnaire is further discussed in the methods section of 

Study 2.  

 

E. Xenophobia and Ethnocentrism  

Xenophobia and Ethnocentrism-Rationale 

Researchers have found that perceived vulnerability to disease (PVD), an 

inventory that measures an individual’s preoccupation with disease and their self-

perceived vulnerability to infection, correlates with xenophobia (Faulkner, Schaller, Park, 

& Duncan, 2004) and ethnocentrism ( Navarrete & Fessler, 2006). For a copy of the PVD 
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see http://neuron4.psych.ubc.ca/~schallerlab/pvd.htm. Researchers have hypothesized 

that this may be due to the fact that members of populations outside one’s may carry 

pathogens to which one lacks antibodies, and because people from foreign cultures may 

engage in locally maladaptive cultural practices (e.g. cooking, hygiene) that pose a risk of 

contagion in an individual’s home environment (Faulkner et al., 2004). Because 

pregnancy compromises immune response, researchers have predicted that xenophobic 

and ethnocentric attitudes will increase during pregnancy when progesterone levels are 

highest.  In line with this hypothesis, Navarrete, Fessler, and Eng (2007) demonstrated a 

first-trimester increase in xenophobia during pregnancy. Previously, no researcher has yet 

used progesterone assays to measure the correlation between progesterone and 

xenophobic and ethnocentric attitudes.  

 

Xenophobia and Ethnocentrism- Predictions 

Prediction E1: Naturally cycling women will report more xenophobic and ethnocentric 

attitudes as progesterone rises. 

Prediction E2: Women on hormonal contraceptives will not show cyclic fluctuations in 

xenophobic and ethnocentric attitudes. 

Prediction E3: Women on hormonal contraceptives will report similar levels of 

ethnocentrism and xenophobia as women in the follicular phase of their menstrual cycle.  

Prediction E4: Sexually active women will report more xenophobic and ethnocentric 

attitudes than women who are not sexually active. 

Prediction E5: (replication) Pregnant women will report more xenophobic and 

ethnocentric attitudes in the first trimester than in subsequent trimesters. 

http://neuron4.psych.ubc.ca/~schallerlab/pvd.htm
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Prediction E6: Pregnant women in the first trimester will report more xenophobic and 

ethnocentric attitudes than naturally cycling women in the follicular phase of the 

menstrual cycle. 

 

Xenophobia and Ethnocentrism Instrument: The Pro-U.S. Bias Scale 

 One measure that has been used to assess ethnocentrism and xenophobia 

including “intolerance” in much of the social psychology literature is the “Pro-U.S. Bias 

scale” (see Appendix F). First used to investigate Terror Management Theory (TMT) 

(Greenberg, Simon, Solomon, Pyszczynski, & Chatel, 1992) this measure correlates with 

American ethnocentrism, and patriotism as well as mildly correlating with disgust scales 

and the PVD (Carlos David Navarrete, personal communication). Additionally this is the 

measure that was used to find the first trimester increase in xenophobia and 

ethnocentrism (Navarrete et al., 2007).  

 

F. Bias against Homosexuals and G. Disgust towards Individuals with Deviant 

Sexual Proclivities 

Bias against Homosexuals and Disgust toward Individuals with Deviant Sexual 

Proclivities-Rationale 

Attitudes toward homosexuality are almost certainly the product of multiple 

factors. In American culture overall it seems that male homosexuality is much more 

stigmatized than female homosexuality.  One factor that may contribute to this pattern is 

an association between male homosexuality and HIV/AIDS. Crandall, Glor, & Britt 

(1997) found that HIV stigmatization, fear of HIV, and homophobia were all related.   
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Another possibility is that the presence of any deviation from species typical 

behavior including sexual behavior could signal the presence of pathogens and therefore 

act as a cue for activation of mechanisms for disease avoidance. If this is the case then 

there would be similar levels of bias against male homosexuality and female 

homosexuality because both represent atypical sexual orientations. In order to parse these 

two functionalist explanations, another questionnaire was created and introduced into the 

dissertation investigating women’s disgust towards other individuals with deviant and/or 

sexual proclivities considered immoral (see Appendix H). I predict that 

immunosuppression may influence attitudes toward homosexuality and others with 

deviant sexual behaviors.  

 

Bias against Homosexuals and Individuals with Atypical Sexual Behavior -- Predictions 

Prediction F1: Naturally cycling women will report more negative attitudes about male 

homosexuals as progesterone increases.  

Prediction F2: Women on hormonal contraceptives will not show cyclic fluctuations in 

their attitudes towards male homosexuals. 

Prediction F3: Women on hormonal contraceptives will report similarly negative 

attitudes towards male homosexuals as women who are in the follicular phase of their 

menstrual cycle. 

Prediction F4: Sexually active women will report more negative attitudes about male 

homosexuals than women who are not sexually active. 

Prediction F5: Pregnant women will express more bias against male homosexuals during 

the first trimester of pregnancy than in subsequent trimesters. 
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Prediction F6: Pregnant women in the first trimester will express more bias against male 

homosexuals than naturally cycling women in the follicular phase. 

 

Prediction G1: Naturally cycling women will report more disgust towards individuals 

with deviant sexual proclivities as progesterone increases. 

Prediction G2: Women on hormonal contraceptives will not show cyclic changes in the 

rates of disgust towards individuals with deviant sexual proclivities. 

Prediction G3: Women on hormonal contraceptives will report similar rates of disgust 

towards individuals with deviant sexual proclivities as women who are in the follicular 

phase of their menstrual cycle. 

Prediction G4: Sexually active women will report more disgust towards individuals with 

deviant sexual proclivities than women who are not sexually active. 

Prediction G5: Pregnant women will express more disgust towards individuals with 

deviant sexual proclivities during the first trimester of pregnancy than in subsequent 

trimesters. 

Prediction G6: Pregnant women in their first trimester will express more disgust towards 

individuals with deviant sexual proclivities than naturally cycling women in the follicular 

phase . 

 

Bias against Homosexuals: The revised HATH inventory 

The questionnaire “heterosexual attitudes towards homosexuals” (HATH) has 

been used to investigate attitudes of heterosexuals towards homosexuals (Larsen, Reed, 

& Hoffman, 1980). In its original form this survey does not distinguish between male and 
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female homosexuals. Since my hypotheses concern differential prejudice against 

homosexuals dependent on sex I altered this survey and explicitly stating male 

homosexual, gay man, homosexual woman or lesbian rather than simply “homosexual” 

see Appendix E. The way this questionnaire is coded, higher numbers indicate more 

positive attitudes towards homosexuals. 

 

Disgust toward Individuals with Deviant Sexual Proclivities (DTDSP) 

 An instrument was created asking about disgust sensitivity felt when imagining being in 

close proximity to individuals with various kinds of deviant sexual orientations and 

behavior (see Appendix H) and factor analyzed (detailed in Study 2). The way this 

questionnaire is coded higher scores indicate more disgust at the target individual.  

 

H. Food 

One of the original predictions of the compensatory behavioral prophylaxis 

hypothesis was that the increase progesterone would lower immunocompetence making 

eating meat more costly luteally than in the low progesterone follicular phase of the 

menstrual cycle. Fleischman and Fessler (2007) did not confirm the prediction that 

women would eat less meat luteally. Our study had limitations in that women were self 

reporting how many servings of different foods they ate as well as the fact that many 

women do not get to actively choose what they eat. To better test the predictions from the 

CBPH I constructed a survey asking women how appetizing they found a variety of foods 

including meat, fish, vegetables and starches. Higher scores on this instrument indicate 

that the participants found the food more appetizing. 
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Prediction H1: Naturally cycling women will find meat less appetizing as progesterone 

increases. 

Prediction H2: Women on hormonal contraceptives will not show cyclic changes in how 

appetizing they find meat. 

Prediction H3: Women on hormonal contraceptives will show similar responses towards 

meat foods as women in the follicular phase but will find meat more appetizing than 

women in the luteal phase. 

Prediction H4: Sexually active women will report finding meat less appetizing than 

sexually inactive women. 

Prediction H5: Pregnant women will find meat less appetizing in the first trimester of 

pregnancy than in subsequent trimesters. 

Prediction H6: Pregnant women in the first trimester will find meat less appetizing than 

women in the follicular phase of the menstrual cycle.  

 

I. Fear 

Fear-Rationale 

Results that indicate that women are more disgust sensitive or more prone to thoughts of 

contamination and disease do not necessarily indicate that women are engaging in more 

disease avoidance mechanisms during the high progesterone period of the menstrual 

cycle but may only indicate that they are experiencing more general anxiety. Because 

generalized variations in mood across the menstrual cycle have been discussed in the 

literature, especially in regard to premenstrual syndrome or premenstrual dysphoric 
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disorder, disgust and aversion to cues of contamination could be part of a more 

generalized aversion to cues that elicit negative emotions. In order to test this competing 

explanation I used fear stimuli to investigate this hypothesis. 

 

Fear- Predictions 

Prediction I1: Women will not report more fear sensitivity as progesterone increases. 

Prediction I2: Pregnant women in the first trimester will not report more fear sensitivity 

than women in subsequent trimesters. 

Prediction I3: Pregnant women in the first trimester will not report more fear sensitivity 

than women in the follicular phase of the menstrual cycle. 

 

Fear- Measure 

Several fear inducing images were presented to participants (see Appendix G). The two 

questions about how disgusting women found the snake and spider images were not 

tallied into the final score. The measure was reliable (α=.83).  

J. Conception Risk 

Conception risk could potentially also be correlated with some of the domains detailed 

above. For example, women may engage in more grooming behavior periovulatorily to 

appear more attractive to mates or may express more disgust sensitivity periovulatorily in 

order to reject mates who do not express adequate immunocompetence.   

As a function of greater pregnancy risk around ovulation women have been shown to be 

more averse to activities that pose a risk for sexual victimization during this time 

(Chavanne & Gallup, 1998). It is possible that vigilance as expressed by general 
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obsessive compulsive symptomology could increase as conception risk increases. 

Additionally, there are endocrine factors that increase around ovulation. Testosterone, 

luteinizing hormone, follicle stimulating hormone, estradiol and prolactin all increase 

during ovulation (Garver-Apgar, Gangestad and Thornhill 2008). If another hormone was 

mediating the psychology of disease avoidance one might see an increase in measures 

periovulatorily. To investigate this alternative hypothesis for domains of disease 

avoidance conception risk was inserted into analyses. Because conception risk is variable 

from one day of the menstrual cycle to the next, I used a table of conception likelihood 

across the menstrual cycle and assigned a conception risk to each participant based on her 

calculated cycle day (Wilcox, Dunson, Weinberg, Trussell, & Baird, 2001). Methods 

used to estimate cycle day are further detailed in Study2.  

 

Study 1: Testing the Compensatory Behavioral Prophylaxis Hypothesis of 

Progesterone with Cycle Day 

 

Participants 

Female participants were recruited from the Introduction to Psychology subject pool at 

the University of Texas at Austin. A total of 176 women completed the study to partially 

fulfill an experiment requirement for course credit. Included in subsequent analyses are 

56 participants who were naturally cycling (not taking any hormonal contraception) and 

24 participants who were taking some form of combined 28-day hormonal contraceptive. 

Criteria for exclusion were incongruous survey responses (e.g., stating that they were not 

on birth control but then giving a date of first pill), use of antidepressants, antivirals, 
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antipsychotics, immunosuppressants, or hormone therapy (e.g. Synthroid), or a history of 

menstrual cycle disturbance (i.e. dysmenorrhea or amenorrhea). Women were asked 

about their date of previous menstrual onset and their certainty in reporting this date. 

Naturally-cycling women who answered that they were “just guessing” when asked about 

their certainty regarding their last menstrual date or who reported a date that indicated 

they were on day 35 or later when they completed the survey were excluded. Women on 

hormonal contraceptives who were unsure of their brand, the day of the month that they 

took the first dose of their current contraceptive cycle, or their date of first menstruation 

were also excluded.  

 

Method and menstrual cycle day calculation 

Employing a cross-sectional design, I asked all participants to complete a single 

computer-based measure composed of three instruments: the Revised Padua OCD 

Inventory, disgust ratings of the Curtis et al. visual stimuli, and a general survey 

investigating medication use, health, sexual activity, and reproductive history.  

I asked women about the date of onset of previous menstruation and calculated their 

menstrual cycle day using the forward counting method (Gangestad & Thornhill, 1998). 

Women who were sexually active were asked about the frequency with which they 

engaged in sexual activity via a 6-point Likert scale that ranged from less than once a 

month to several times a week. 

 

Results 

Predictions A1: Obsessive-compulsive Disorder Symptomology and Progestins  
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Examining naturally-cycling women’s responses to the Revised Padua OCD 

inventory, I found that both contamination- and noncontamination-related scores were 

elevated during the luteal phase (t (54) =-3.9 p two tailed < 0.00) (t (54) =-2.7 p two tailed = 

0.01) respectively.  

Figure 2. Box filtered average Padua question ratings across the menstrual cycle. The 

solid line represents contamination-related questions and the dashed line represents 

noncontamination-related questions. The black bars enclose the luteal portion of the 

cycle. 
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Predictions B1: Disgust and Progestins  

Using an independent samples t-test I found that naturally-cycling women in the 

luteal phase reported significantly higher disgust ratings to the Curtis et al. photographs 

than did women who were outside this phase    
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Figure 3.  Box filtered average ratings of the Curtis stimuli across the menstrual cycle in 

naturally cycling women. The black bars enclose the luteal portion of the cycle. 
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Prediction A2 and B2: Hormonal Contraceptive-using women, OCD symptomology, and 

Disgust  

 While women on hormonal contraceptives do not actually have menstrual phases 

as such, the day of the cycle and menstrual phase for these women was estimated the 

same way it was estimated for naturally cycling women. Women on hormonal 

contraceptives showed a more muted pattern of phase-dependent variation in behavioral 

prophylaxis than naturally cycling women. Examining responses to the Revised Padua 

OCD inventory across the cycle for women on hormonal contraceptives, I found that 

contamination-related scores were modestly elevated during days 15-24 of the cycle, 

while noncontamination-related scores showed no trend (t (23) =-1.24 p two tailed =0.23) (t 

(23) = 0.73 p two tailed = 0.48) respectively. 
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Figure 4.  Box filtered average Padua question ratings across the cycle for women on 

hormonal contraceptives. The Solid line represents contamination-related questions and 

the dashed line represents noncontamination-related questions. The black bars enclose the 

portion of the cycle that would correspond to the luteal phase in naturally cycling women. 
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 HC-using women showed a non-significant trend toward an increase in disgust 

ratings of the Curtis photographs (t (23) =-1.92 p two tailed =0.07) during the interval of 

time equivalent to the luteal phase in naturally-cycling women. The predictions were 

supported 
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Figure 5.  Box filtered average disgust sensitivity across the cycle for women on 

hormonal contraceptives. The black bars enclose the time period corresponding to the 

luteal phase. 
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Prediction A3 & B3: Hormonal Contraceptive Using Women, OCD Symptomology, and 

Disgust  

 Data from hormonal contraceptive using women and naturally-cycling women 

were compiled and divided into three categories: naturally-cycling follicular phase 

(n=27), naturally-cycling luteal phase (n=20), and women on hormonal contraception 

(n=24).Women in the late luteal phase (n=9) were excluded in this analysis because of 

the decrease in progesterone that occurs after the midpoint of the luteal phase. A one-way 

ANOVA showed significant difference between the three categories on the Padua 

measure for contamination-related scores (F(2)= 5.17   p two tailed<.01); a similar pattern 

also occurred for noncontamination-related scores (F(2)= 4.17   p two tailed=0.01). As 



 

31 

 

predicted, women on HC showed a prophylactic response more similar to that of the 

follicular phase than to that of the luteal phase. 

Figure 6.  Average contamination-related Padua question ratings for three groups of 

participants. Women on hormonal contraceptives and naturally cycling women in the 

luteal phase and in the follicular phase. The same pattern was found for non-

contamination related Padua scores. 
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 The Curtis disgust measure showed a similar pattern to that of the Padua measures 

in a one-way ANOVA (F(2)= 3.27  p two tailed=.04). Also, as predicted, the follicular-phase 

and HC-using ratings were similar to one another, in contrast to the much larger disgust 

ratings of naturally-cycling women in the luteal phase. 
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Figure 7.  Average Curtis stimuli ratings for three groups of participants. Women on 

Hormonal contraceptives (HC) and naturally cycling women in the luteal phase and in the 

follicular phase 
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Prediction A4 and B4: Sexual activity, OCD Symptomology, and Disgust 

Sexually active respondents were compared to respondents who were not sexually 

active in a 2*3 ANOVA in which luteal phase and sexual activity were independent 

variables, and Curtis image disgust scores, Revised Padua contamination scores, and 

Revised Padua noncontamination scores were all entered as dependent variables. Neither 

sexual activity nor the interaction of luteal phase and sexual activity emerged as 

significant predictors (F(2)=.005 p two tailed=.94) and (F(2)= .06  p two tailed= .80) 

respectively.  Post hoc examination of means revealed that women in the luteal phase 

who were sexually active (n=5) showed a somewhat higher Revised Padua contamination 

mean (11.6) than women in the luteal phase who were not sexually active (n=15 mean = 

8.13); however, this did not prove to be statistically significant (p = .26). No such trend 
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differentiating between sexually active and inactive individuals appeared among 

participants who were outside of the luteal phase at the time of participation. With regard 

to disgust ratings of the Curtis images, whether within or outside of the luteal phase, 

sexually active and sexually inactive participants had almost identical means of 5.92 and 

5.89 respectively.  

 

Discussion 

Results from this cross-sectional study support the principal prediction derived 

from the compensatory prophylaxis hypothesis, namely elevations in self-reported 

disease-avoidance behaviors and attitudes during the luteal phase. Both contamination-

related obsessive-compulsive-like ruminations and disgust responses to disease-relevant 

photographs increased during the luteal phase of the menstrual cycle; these increases 

correlated with estimated levels of circulating progesterone.  Contrary to the predictions, 

ruminations unrelated to contamination did increase luteally. I also found that women on 

hormonal contraceptives show a near-significant increase during what would normally be 

their luteal phase in both contamination-related scores on the Padua OCD Inventory and 

disgust ratings for the Curtis visual stimuli. This is an intriguing finding that requires 

further investigation. Studies of endogenous progesterone production in women on 

hormonal contraception do not reveal an increase in progesterone in the window of time 

that would be termed the luteal phase. I did not ask participants how diligently they took 

their birth control pills or if they had missed a significant number of days of pills, hence 

our results may reflect the effects of endogenous progesterone production. Alternately, it 

is possible that progesterone does not mediate luteal-phase increases in prophylactic 
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attitudes and behaviors, these responses instead being shaped by another hormone or 

internal cue that signals the onset of immunomodulation and is normally coordinated 

with, yet is not contingent on, changes in progesterone levels.  

In contrast to an earlier finding of a negative correlation between sexual activity 

and the consumption of meat, a frequent source of food borne illness, (Fleischman & 

Fessler, 2007) in the present investigation I did not find any effect of sexual activity on 

behavioral prophylaxis. The interpretation of the aforementioned finding 

notwithstanding, the mechanisms that determine luteal phase compensatory prophylaxis 

may be insensitive to the probability that conception has occurred.  Alternately, the 

participants’ self-reports may not have accurately reflected their current level of sexual 

activity. Finally, perhaps another cue of sexual activity, such as the presence of seminal 

compounds, is a greater mediator of behavioral prophylaxis than sexual activity alone 

(this sample does not allow me to address this possibility, as I lacked a sufficient number 

of sexually active women who employed neither hormonal contraceptives nor condoms). 

 

Study 2:  Testing Progesterone Effects on Prophylactic Behaviors using Salivary 

Assays in Naturally Cycling Women, Women on Hormonal Contraceptives and 

Pregnant Women 

 

Analysis of Surveys Newly Created for Dissertation: Grooming Questionnaire, 

Public Bathroom Questionnaire and Disgust Towards Deviant Sexual Proclivities 

Questionnaire 
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Concurrent with the study investigating the compensatory behavioral prophylaxis 

hypothesis on a number of domains I gave all participants new questionnaires 

investigating self-grooming behavior, bathroom behavior and disgust towards individuals 

with deviant sexual proclivities (DTDSP). Detailed is the factor analysis completed for 

each measure. 

 

Grooming Questionnaire Factor Analysis 

Two-hundred twenty three women completely filled out the grooming surveys (mean 

age= 20.1). The grooming responses were nonnormally distributed so I z transformed the 

scores. Items 3, 17, 26 and 36 had fewer than 10 respondents endorse them and were 

omitted from factor analysis. Due to a coding error item 7 was not recorded. I performed 

a principal components analysis followed by a varimax rotation on the remaining 

responses. The analysis indicated that 4 interpretable components optimally captured the 

variance. I reran the analysis specifying 4 components be derived.  I removed items 20, 

21, 24, 48 and 37 that did not load onto the factor which they were statistically assigned 

to by at least .40. This left me with the four main factors each with an eigenvalue greater 

than 1.5. These four components accounted for 45% of the variance. The total alpha for 

the scale was   
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Table 1: Four grooming factors derived from the grooming questionnaire alphas and 

questions  

 

Factor and 

Alpha 

Items 

Grooming 

Factor 1 

 
 

In the last 24 hours, have you pulled off pieces of skin from your hands, 

including calluses? 

In the last 24 hours, have you pulled at peeling skin on your body that was 

not a scab? 

In the last 24 hours, have you picked at or around your fingernail bed? 

In the last 24 hours, have you picked at your mouth, gums, lips, or 

tongue? 

In the last 24 hours, have you picked at a scab? 

In the last 24 hours, have you used your fingers to probe your ear canal? 

Grooming 

Factor 2 

 
 

In the last 24 hours, have you pulled off a piece of your toenails? 

In the last 24 hours, have you chewed on pens or pencils? 

In the last 24 hours, have you picked at your toenails or around your 

toenails? 

In the last 24 hours, have you picked your nose? 

In the last 24 hours, have you pulled off pieces of skin from your feet, 

including the soles and calluses? 

In the last 24 hours, have you squeezed a pimple? 

Factor 3 

Hairpulling 

 
 

In the last 24 hours, have you pulled hair from your legs? 

In the last 24 hours, have you pulled hair from your eyebrows? 

In the last 24 hours, have you pulled hair from your arms? 

In the last 24 hours, have you pulled hair from your head? 

In the last 24 hours, have you pulled hair from your eye lashes?  

In the last 24, hours have you picked at an ingrown hair? 

Factor 4 

Itchiness 

 
 

In the past 24 hours, have you scratched a part of your body until it was 

red? 

In the past 24 hours, have you scratched part of your body until it bled? 

In the past 24 hours have you felt unusually itchy? 
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Table 2. Four grooming factors and their intercorrelations 

 

 Factor 1 Factor 2 Factor 3 

Grooming  

Factor 1 

 

   

Grooming 

Factor 2 

 

r=.43 

p=.00 

  

Factor 3 

Hairpulling 

 r=.19 

p=.01 

 

r=.33 

p=.00 

 

Factor 4 

Itchiness 

r=.15 

p=.04 

r=.12 

p=.08 

r=.11 

p=.10 

 

Bathroom Questionnaire 

 The bathroom questionnaire (questions 41-47) was made to assess the degree to 

which women engaged in disease avoidance behaviors in restrooms. Women who did not 

answer all the questions in the bathroom questionnaire or indicated n/a to some of the 

items (indicating they had not been in a public restroom) on any of the responses from 

41-47 were excluded from factor analysis. This left 149 women with a mean age of 20.4.  

Because very few participants endorsed the most extreme end of the spectrum there was 

very little variability in the data responses making the data more ordinal than interval and 

violating the assumptions of principal components analysis. Cronk (2003) indicates one 

way to test reliability of ordinal data is by conducting an item-total analysis using 

spearman’s rho, removing the item with the least correlation and removing items until 
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they all correlate by at least .40.  I performed this analysis on bathroom questionnaire 

items 41-47. All items correlated at at least .43 except item 44 (In the last 24 hours, have 

you hovered over, rather than sitting on a toilet seat?).  I repeated the analysis with item 

44 removed from the correlation matrix and the total. On the second iteration item 47 (In 

the last 24 hours, have you sustained discomfort rather than using a public restroom?) 

only correlated at .39 and was removed. In the final correlation items 41, 42, 43, 45 and 

46 were retained (see Table 3). Average rs=.56 on the bathroom questionnaire indicating 

acceptable internal consistency.  

 

Table 3: Spearman’s rho and 2-tailed significance for the 5 retained items on the 

bathroom questionnaire. 

Question item 

42 43 45 46 41 

42. In the last 24 hours, have 

you washed your hands two or 

more times in the bathroom?       

43. In the last 24 hours, have 

you used a paper towel or 

anything else to open a 

bathroom door rather than 

touching it with your hands? 

rs=0.13 

p =0.12     

45. In the last 24 hours, have 

you covered a public toilet 

seat with a toilet seat cover or 

toilet paper before sitting 

down? 

rs=0.19 

p =0.02 

rs= 0.27 

p<0.00    

46. In the last 24 hours, have 

you flushed a public toilet in 

any other way than with your 

bare hand (e.g. with your foot, 

with your hand covered)?  

rs=0.03 

p=0.71 

rs=0.40 

p<0.00 

rs=0.36 

p<0.00   

41. In the last 24 hours, have 

you wiped two times or more 

after urinating? 

rs=0.27 

p<0.00 

rs=0.08 

p=0.33 

rs=0.09 

p=0.25 

rs=0.05 

p=0.55  
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Total of items 41, 42, 43, 45 

and 46 

rs=0.61 

p<0.00 

rs=0.48 

p<0.00 

rs=0.58 

p<0.00 

rs=0.54 

p<0.00 

rs=0.57 

p<0.00 

 

 

Disgust towards Deviant Sexual Proclivities- DTDSP 

 A new questionnaire was created to investigate disgust sensitivity to those with 

sexual proclivities considered amoral or deviant in American society. This questionnaire 

was not approved by the human subjects committee in time to be run initially with the 

other questionnaires so the first 44 participants in the study did not complete it. This left 

184 women who filled out this questionnaire completely (mean age=20.4). . I conducted a 

principal components analysis followed by a varimax rotation on the responses. The 

analysis indicated that 2 interpretable components optimally captured the variance. None 

of the questions were omitted. Two main factors emerged, DTDSP factor 1, acts 

considered especially deviant and/or involve lack of consent =.88, and DTDSP factor 2, 

those that involve consent and are considered less deviant =.87 (see Table 4).  
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Table 4: Two factors derived from the disgust towards individuals with deviant sexual proclivities (DTDSP) questionnaire. DTDSP 

Factor 1 involves disgust towards individuals who perform more deviant acts and nonconsenting acts, Factor 2 involves less deviant 

acts 

Factor and 

Alpha 

 

DTDSP 

Factor 1 

=.88 

 

-How disgusted would you feel standing next to someone who you knew was sexually aroused by causing pain to 

other people? 

-How disgusted would you feel shaking hands with someone who you knew was sexually aroused by causing pain to 

other people? 

-How disgusted would you feel standing next to someone who you knew had molested a child? 

-How disgusted would you feel shaking hands with someone who you knew had molested a child? 

-How disgusted would you feel standing next to someone who you knew had sex with animals? 

-How disgusted would you feel shaking hands with someone who you knew had sex with animals? 

-How disgusted would you feel standing next to a man who you knew had committed a rape? 

-How disgusted would you feel shaking hands with a man who you knew had committed a rape? 

-How disgusted would you feel shaking hands with someone who you knew had sex with their brother/sister? 

-How disgusted would you feel standing next to someone who you knew had sex with their brother/sister? 

DTDSP 

Factor 2 

=.87 

 

-How disgusted would you feel standing next to -someone who you knew had committed adultery? 

-How disgusted would you feel shaking hands with someone who you knew had committed adultery? 

-How disgusted would you feel shaking hands with someone who you knew was a gay man? 

-How disgusted would you feel standing next to someone who you knew was a gay man? 

-How disgusted would you feel standing next to someone who you knew was sexually aroused by women’s feet? 

-How disgusted would you feel shaking hands with someone who you knew was sexually aroused by women’s feet? 

-How disgusted would you feel standing next to someone who you knew was a lesbian? 

-How disgusted would you feel shaking hands with someone who you knew was a lesbian? 

-How disgusted would you feel standing next to someone who you knew enjoyed having sex with elderly people? 

-How disgusted would you feel shaking hands with someone who you knew enjoyed having sex with elderly people? 
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Materials  

OCD- Padua Inventory – broken down into contamination and non-contamination 

related-Predictions A1-A6 

Disgust Sensitivity Inventory-Predictions B1-B7 

Grooming Inventory – broken down into four factors Predictions-C1-C6 

Public Bathroom inventory – with two questions omitted- Predictions-D1-D6 

Xenophobia and Ethnocentrism- Pro-American and Anti-American Essays - Predictions 

E1-E6 

Heterosexual attitudes towards homosexuals- (HATH) Predictions F1-F6 

DTSDP broken down into two factors-Predictions G1-G6 

Images of meat and non-meat foods -Predictions H1-H6 

Fear-Inducing images- Predictions I1-I3 

 

Participants 

Female participants who were not pregnant were recruited from the Introduction 

to Psychology subject pool at the University of Texas at Austin and pregnant women 

were recruited through flyers and online sites such as craigslist with the exception of one 

pregnant woman who came from the psychology subject pool. A total of 233 women 

completed the study. Included in subsequent analyses are 84 naturally cycling 

participants, 43 women on hormonal contraceptives and 33 pregnant women, 160 total. 

Criteria for exclusion for women who were not pregnant were incongruous survey 

responses (e.g., stating that they were not on birth control but then giving a date of first 

pill), use of antidepressants, or antibiotics or an unmeasurable or unreliable value from 
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the salivary assays. Women who were sick or in significant pain during the time of the 

survey or who stated they had been sick or had an infection in the week before were 

excluded because normal immune changes that occur as a result of progesterone could be 

disrupted by significant immune events. Physical pain and illness have been shown to 

alter inflammatory immune parameters (Kiecolt-Glaser, McGuire, Robles, & Glaser, 

2002).  Women who had allergies or who were on allergy medicine were retained 

because they made up such a large proportion of the sample. 

 Because of the small sample size of pregnant women, and because the sequelae 

of pregnancy usually includes illness like symptoms (e.g. nausea), no pregnant women 

were excluded in this study for the reasons listed above.  The average age of pregnant 

participants was 28.8 and the average age of all other participants was 18.5. Participants 

were excluded from specific analyses if they left any applicable survey questions 

incomplete so many measures include a subset of the valid sample. 

 

Procedure 

Employing a cross-sectional design, I asked all participants to complete a 

computer-based survey composed of many different measures. In addition to the 

measures, participants were given a general survey investigating medication use, health, 

sexual activity, and reproductive history, including menstrual cycle dates.  

Participants were given a cup of water and then asked to salivate directly into a 

plastic pharmaceutical vial upon arrival to the laboratory. The vials were sealed and 

frozen at − 20°C until analysis. At the end of the study participants were given a stamped 
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and addressed postcard which they were asked to return with the date of onset of their 

next menstrual bleeding 

 

Hormone assay data 

Progesterone was assayed at The University of Texas at Austin by the author, 

using an enzyme linked immunosorbent assay (ELISA) kit purchased from Salimetrics 

(PA, USA). On day of assay, the specimens were thawed completely, vortexed, and 

centrifuged at 1500 x g (@3000 rpm) for 15 minutes. Clear samples were pipetted into 

wells. The assay range was > 1 pg/ml.  

 

Results 

Prediction1: Because progesterone is predictive of increased immunomodulation in 

naturally cycling women, increased progesterone will cause changes in psychology that 

adaptively prevent infection and disease. 

 

Predictions A1, B1, C1, D1, F1, G1, H1 and I1 

I tested to see if log transformed progesterone correlated with measures of OCD 

symptomology, disgust sensitivity, grooming, bathroom behaviors, disgusts sensitivity 

towards those with deviant sexual proclivities, how appetizing participants found meat 

and nonmeat images.  
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Table 5: Correlations of all measures with log-transformed salivary progesterone and 

estimated  conception risk for naturally cycling women 

 

log-

transform

ed 

progestero

ne 

Concepti

on Risk 

Contamination Related OCD Symptomology 

Prediction A1  

r=0.34** 

p<0.00 

n=79 

r=-0.14 

p=0.21 

n=75 

Non-contamination related OCD symptomology 

Prediction A1 

r=0.33** 

p<0.00 

n=79 

r=0.01 

p=0.92 

n=75 

Curtis disgust sensitivity- total 

Prediction B1 

r=0.26* 

p=0.02 

n=79 

r=0.17 

p=0.14 

n=75 

Curtis disgust sensitivity 

human infection related images only 

 

r=0.31** 

p<0.01 

n=79 

r=0.15 

p=0.20 

n=75 

Grooming Factor 1 

Prediction C1 

r=0.12 

p=0.32 

n=67 

r=0.15 

p=.22 

n=63 

Grooming Factor 2 

Prediction C1 

r=0.01 

p=0.96 

n=67 

r=-0.05 

p=0.69 

n=63 

Grooming Factor 3- Hairpulling 

Prediction C1 

r=-0.11 

p=0.37 

n=67 

r=0.22† 

p=0.08 

n=63 

Grooming Factor 4- Itchiness 

Prediction C1 

r=0.22† 

p=0.09 

n=67 

r=0.10 

p=0.65 

n=63 

Bathroom scale  

Prediction D1 

r=0.31* 

p=0.02 

n=53 

r=-.11 

p=0.44 

n=51 

Attitudes Towards Male Homosexuals HATH 

Prediction F1 

r=-0.14 

p=0.22 

n=79 

r=0.05 

p=0.67 

n=75 

Attitudes Towards Female Homosexuals 

HATH 

Prediction F1 

r=-0.13 

p=0.25 

n=79 

r=0.04 

p=0.73 

n=75 

Proclivity Factor 1- disgust towards those with very deviant 

sexual proclivities 

Prediction G1 

r=0.13 

p=0.25 

n=61 

r=-0.02 

p=0.91 

n=59 

Proclivity Factor 2- disgust towards those with less deviant 

sexual proclivities 

Prediction G1 

r=0.05 

p=0.68 

n=61 

r=0.00 

p=0.99 

n=59 
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Meat images 

Prediction H1 

r=0.30* 

p=0.02 

n=62 

r=-0.12 

p=0.36 

n=58 

Non-meat images 

Prediction H1 

r=0.22† 

p=0.07 

n=62 

r= -0.44* 

p<.00 

n=58 

Fear 

Prediction H1 

r=0.26* 

p=0.02 

n=80 

r= -0.06 

p=0.60 

n=76 

† p ≤ .10; * p ≤ .05; ** p ≤ .01 

 

In order to analyze prediction E1 concerning increased ethnocentrism and xenophobia 

during the luteal phase I only used participants who identified as White and American. In 

all further analyses concerning predictions E1-E7 only White American participants are 

used. Questions about the ethnic and national identification of participants were not 

added until 43 participants had already been run leaving 26 participants who were 

naturally cycling and filled out the requisite surveys completely. Neither positive 

attitudes towards the individual in the individual in the pro-American essay (r(25)=-0.23, 

p=.21) nor the individual in the anti-American essay (r(25)=-.02, p=.92) were correlated 

with log transformed progesterone. Interestingly however the disgust sensitivity of 

women toward images of human contamination (but not the total Curtis disgust 

sensitivity inventory) was significantly negatively correlated with attitudes towards the 

foreign individual  (r(29)=-.34, p=.04) such that greater disgust sensitivity led to greater 

negative attitudes. 

 In order to further test predictions A1, B1, C1, D1, E1, F1,H1 I divided naturally 

cycling women into women in the follicular phase and those in the luteal phase using 

cycle day and progesterone value. I used two methods to estimate cycle day, counting 

forward and counting backward. Because the luteal phase is less variable in length than 
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the follicular phase (Hatcher & Namnoum, 2004), counting backward from the confirmed 

date of next menstruation is the best way to estimate menstrual phase aside from 

corroborative hormone measures. Therefore, for those participants for whom I had a 

confirmed date of next menstruation (from a postcard I instructed them to return at the 

onset of their next menstruation), I used a backward counting method (Haselton & 

Gangestad, 2006). I had postcards indicating date of next menstruation for 20% of the 

non-pregnant sample. For those participants for whom I only had a previous date of 

menstruation I used the forward counting method (Gangestad & Thornhill, 1998). The 

average log transformed progesterone value for women in days 0-14 (follicular) of their 

menstrual cycle was 1.80 and the average log transformed progesterone value of women 

from days 20-28 (luteal) was 1.90. To be conservative I assigned all women whose log 

transformed progesterone was above 1.90 as luteal and all women whose log transformed 

progesterone was below 1.80 as follicular. In addition I excluded all women whose cycle 

day was greater than 30 (progesterone comes down in the late luteal phase). Progesterone 

is slightly elevated during ovulation compared to early in the menstrual cycle and it was 

unclear whether some women between these two values were in the luteal phase or 

periovulatory. Again, I tested the alternative hypothesis that conception risk might 

instead mediate some of the variables. The average conception risk (as calculated by 

cycle day) in my sample of naturally cycling women was .028 so I used a mean split to 

divide women into “high fertility and “low fertility”.  
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Table 6: Means and t-test results for all measures between Follicular and Luteal phase 

and between high conception risk and low conception risk for naturally cycling 

participants 

 

Follicular versus 

Luteal 

High Conception 

Risk vs. Low 

Conception Risk 

F L High CR Low CR 

Contamination Related OCD 

Symptomology 

Prediction A1 

0.29 0.61 0.55 0.39 

n=61 t=-2.66*  p=0.01 
n=75 t=1.30 p=

 0.20 

Non-contamination related OCD 

symptomology 

Prediction A1 

0.22 0.35 0.29 0.30 

n=61 t=-2.09* p=0.04 n=75 t=-0.20 p=0.84 

Curtis disgust sensitivity- total 

Prediction B1 

5.55 6.05 5.89 5.93 

n=61   t=-2.17*

 p=0.03 

n=75t=-0.22 p=

 0.83 

Curtis disgust sensitivity 

human infection related images only 

Prediction B1 

40.44 44.44 43.46 43.56 

n=61 t=-2.20* p=0.03 n=75 t=-0.22 p=0.83 

Grooming Factor 1 

Prediction C1 

-0.15 0.04 -0.09 0.01 

n=53 t=-1.54 p=0.13 

 
n=63 t=-0.80 p=0.43 

Grooming Factor 2 

Prediction C1 

0.07 -0.03 -0.03 -0.03 

n=53 t=0.70 p=0.49 n=63 t=0.00 p=1.00 

Grooming Factor 3- Hairpulling 

Prediction C1 

 

0.22 0.02 -0.05 0.23 

n=53 t=0.96 p=0.34 
n=63 t=-1.51 p= 

0.14 

Grooming Factor 4- Itchiness 

Prediction C1 

-0.15 0.11 0.00 -0.04 

n=53 t=-1.43 p=0.16 n=63 t=0.24 p=0.81 

Bathroom scale 

Prediction D1 

3.05 4.38 3.69 3.55 

n=44 t=-1.57 p=0.12 n=51 t=0.19 p=0.85 

 
77.48 73.39 75.02 77.74 
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Attitudes Towards Male Homosexuals 

HATH 

Prediction F1 

n=61 t=1.06 p=0.29 
n=75  t=-0.77 

p=0.44 

Attitudes Towards Female Homosexuals 

HATH 

Prediction F1 

 

76.04 71.14 73.77 75.22 

n=61 t=1.20 p=0.23 n=75 t=-0.38 p=0.71 

DTDSP Factor 1 

Prediction G1 

9.28 9.32 9.31 9.31 

n=47  t=-0.13 p=0.90 

 
n=59  t=0.02 p=0.98 

DTDSP Factor 2 

Prediction G1 

4.00 4.99 4.77 4.70 

n=47 t=-1.51 p=0.14 n=59  t=0.14 p=0.89 

Meat images 

Prediction H1 

2.02 2.43 2.43 2.23 

n=48 t=-1.75† p=0.09 

 
n=60 t=1.0 p=0.32 

Non-meat images 

Prediction H1 

3.65 3.95 4.05 3.55 

n=48  t=-1.24  p=0.22 
n=60 t=2.59*

 p=0.01 

Fear 

Prediction I1 

5.24 5.58 5.48 5.32 

n=62 t=-1.75† p=0.09 
n=76 t=0.81 

p=0.42 

Pro-American Essay 

Prediction E1 (used only White 

American Participants) 

3.82 3.70 3.55 3.71 

n=22 t=.64 0.53 
n=28 t=-0.71=0.49 

Anti-American Essay 

(used only White American Participants) 

Prediction E1 

2.91 2.66 2.67 2.68 

n=22 t=0.91 p=0.37 

n=28    t=-0.07 

=0.95 

† p ≤ .10; * p ≤ .05; ** p ≤ .01 

 

To follow up on the domain specificity of the disease avoidance mechanisms and 

specifically on significant correlation between log transformed progesterone, fear and 

disgust sensitivity I looked at the correlations between fear, disgust sensitivity, 
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contamination related OCD symptomology and non-contamination related OCD 

symptomology in naturally cycling participants. Fear correlated significantly with disgust 

sensitivity (r(84) = .40 p <.01) but did not correlate significantly with contamination 

related OCD symptomology (r(84) = .21 p =.06) or non-contamination related OCD 

symptomology (r(84) = .18 p =.11). Partialing out the effect of fear on the correlation of 

disgust sensitivity and log transformed progesterone resulted in (r(79) = .17 p =.13). 

However, the correlation between fear and log transformed progesterone with disgust 

sensitivity partialed out (r(79) = .16 p =.17) was also nonsignificant.  

While I partialed out human contamination related images in the previous analysis 

there was not a direct test of prediction B7 that human contagion related images would 

correlate more strongly with progesterone than those that did not contain imagery of 

human contagion since the full Curtis measure contains all images. In order to directly 

test the prediction I split apart images of human contagion used before and picked all the 

images that did not contain any human contagion related imagery, images 1, 4, 5, 14, 17 

and 18. As predicted human contamination related images correlated more strongly with 

log tranformed progesterone (r(79)=.31 p<.01) than those images that did not relate to 

human contagion (r(79)=.20 p=.07).  

 

Prediction 2: Women on hormonal contraceptives will not show cyclic changes in the 

psychology of disease avoidance. 

A total of 68 women on hormonal contraceptives participated and after excluding women 

for reasons described above, 37 women remained. Women on hormonal contraceptives 

had significantly lower progesterone levels (M= 63.02 SD= 52.03) than naturally cycling 
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women (M= 88.17 SD= 60.07 ) (t(113)=2.3 p=.02). In order to test prediction 2 for all 

measures I compared women on hormonal contraceptives in the cycle day interval that 

corresponded to the luteal phase (days 20-22) to women on hormonal contraceptives in 

the cycle day interval that corresponds to the follicular phase (days 0-12).  Days 20-22 

corresponding to the luteal phase had slightly but not significantly higher progesterone 

values (see Table 7). I also tested to see if log transformed progesterone correlated with  

measures of disease avoidance in women on hormonal contraceptives.  

Table 7: Comparison of the time interval corresponding to the follicular and luteal phase 

in women on hormonal contraceptives and the correlation between salivary log-

transformed progesterone in all women on hormonal contraceptives. 

 

 

Follicular versus Luteal 

Log 

transformed 

progesterone 

correlation 

F L  

Progesterone 

56.52 85.07 

 

n=32 t= -1.49  p=0.15 

Contamination Related OCD 

Symptomology 

Prediction A2 

0.42 0.49 n=37 

r= 0.12 

p=0.48 n=32 t= -0.42 p=0.68 

Non-contamination related OCD 

symptomology 

Prediction A2 

0.26 0.24 
n=37 

r=.36* 

p=0.03 

 
n=32 t= 0.21 p=0.83 

Curtis disgust sensitivity- total 

Prediction B2 

5.52 6.13 
n=36 

r= -0.19 

p=0.26 

 
n=31 t= -2.33* p=0.03 

Curtis disgust sensitivity 

human infection related images only 

Prediction B1 

6.85 7.5 
n=37 

r= -0.11 

p=0.54 

 
n=32 t= -1.60 p=0.12 

Grooming Factor 1 
-0.23 -0.06 n=34 
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Prediction C1 n=29 t= -1.23  p=0.23 

 

r= -0.10 

p=0.58 

Grooming Factor 2 

Prediction C2 

0.00 0.18 
n=34 

r= 0.08 

p=0.66 

 

n=29 t= -0.64   p=0.53 

 

Grooming Factor 3- Hairpulling 

Prediction C2 

 

-0.19 -0.01 
n=34 

r= 0.16 

0.36 

 
n=29 t= -1.28 p=0.21 

Grooming Factor 4- Itchiness 

Prediction C2 

-0.23 0.21 
n=34 

r= 0.00 

p=1.00 

 
n=29 t= -1.67   p=0.11 

Bathroom scale 

Prediction D2 

2.86 3.83 
n=23 

r= -0.03 

p=0.90 

 

n=20 t= -0.89  

p=0.38 

 

Attitudes Towards Male Homosexuals 

HATH 

Prediction F2 

77.43 80.36 
n=37 

r= 0.22 

p=0.19 

 
n=32 t= -0.70 p=0.49 

Attitudes Towards Female Homosexuals 

HATH 

Prediction F2 

 

74.52 78.18 
n=37 

r= 0.24 

p=0.15 

 
n=32 t= -0.86 p=0.40 

DTDSP Factor 1 

Prediction G2 

9.21 9.14 
n=29 

r= -0.21 

p=0.29 

 
n=26 t= 0.16   p=0.88 

DTDSP Factor 2 

Prediction G2 

4.52 4.58 
n=29 

r= -0.06 

p=0.78 

 
n=26 t=--0.11 p=0.91 

Meat images 

Prediction H2 

2.40 2.32 
n=29 

r= -0.04 

p=0.82 

 
n=27 t= 0.33 p=0.74 

Non-meat images 

Prediction H2 

4.08 4.14 
n=29 

r= 0.06 

p=0.74 

 
n=27 t= -0.27  p=0.79 

Pro-American Essay 

Prediction E2 (used only White American 

Participants) 

2.01 2.54 r= -0.33 

p=0.14 

n=21 n=19 t=-.56 p=.58 
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Anti-American Essay 

(used only White American Participants) 

Prediction E2 

2.01 2.54 r= .26 

p=0.26 

n=21 n=19 t=-.94  p=.36 

† p ≤ .10; * p ≤ .05; ** p ≤ .01 

 

Prediction 3: Women on hormonal contraceptives will show similar rates of disease 

avoidance psychology as women in the low progesterone or follicular phase of the 

menstrual cycle and less disease avoidant psychology than women in the luteal phase of 

the menstrual cycle.  

I tested this prediction using three groups, women who were naturally cycling in 

the follicular phase, women who were naturally cycling in the luteal phase (the way 

women were divided into follicular and luteal is described above) and women on 

hormonal contraceptives. Because no progesterone measure was required for this 

prediction I did not exclude women on HCP that did not have a valid progesterone assay. 

As with the other analyses, women were excluded who were on antidepressants, 

antibiotics or who illness, infection in the past week or were in severe pain.  

Below is a table showing means, standard deviations, and ANOVA results for predictions 

A3, B3, C3, D3, E3, F3, G3 and H3 
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Table  8: Descriptive statistics for all measures for all non-pregnant women divided into 

follicular, luteal and women on hormonal contraceptives 

 
 Group 

Measure  follicular luteal HCP total 

Progesterone 

N 26 41 37 104 

Mean 32.53 124.55 62.43 79.45 

S.D 16.39 52.39 51.88 59.51 

Contamination Related OCD Symptomology 

Prediction A3 

N 26 40 44 110 

Mean 0.29 0.64 0.45 0.48 

S.D 0.28 0.63 0.42 0.50 

Non-contamination related OCD symptomology  

Prediction A3 

N 26 40 44 110 

Mean 0.22 0.37 0.25 0.29 

SD 0.20 0.31 0.23 0.26 

Curtis disgust sensitivity- total 

Prediction B3 

N 25 41 43 109 

Mean 5.55 6.08 5.66 5.79 

SD 1.04 0.75 0.81 0.87 

Curtis disgust sensitivity 

human infection related images only 

Prediction –B3 

N 25 41 44 110 

Mean 6.74 7.48 7.03 7.13 

SD 1.41 0.93 1.13 1.16 

Grooming Factor 1 

Prediction C3 

N 23 35 40 98.00 

Mean -0.15 0.04 -0.03 -0.03 

SD 0.20 0.56 0.55 0.49 

Grooming Factor 2 

Prediction C3 

N 23 35 40 98.00 

Mean 0.07 -0.07 0.07 0.02 

SD 0.68 0.43 0.65 0.59 

Grooming Factor 3- Hairpulling 

Prediction C3 

N 23 35 40 98.00 

Mean 0.22 -0.03 -0.08 0.01 

SD 0.97 0.51 0.37 0.61 

Grooming Factor 4- Itchiness 

Prediction C3 

N 23 35 40 98.00 

Mean -0.15 0.10 -0.05 -0.02 

SD 0.48 0.72 0.63 0.64 

Bathroom scale 

Prediction D3 

N 20 27 24 71.00 

Mean 3.05 4.26 3.42 3.63 

SD 2.87 2.60 2.48 2.65 

Attitudes Towards Male Homosexuals HATH 

Prediction F3 

N 25 41 43 109.00 

Mean 77.48 72.95 79.70 76.65 

SD 12.28 16.79 10.50 13.78 

Attitudes Towards Female Homosexuals 

HATH 

N 25 41 43 109.00 

Mean 76.04 70.44 75.77 73.83 
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Prediction F3 SD 12.15 17.98 11.71 14.59 

DTDSP Factor 1 

Prediction G2 

N 17 34 33 84.00 

Mean 9.28 9.37 9.24 9.30 

SD 1.08 0.94 0.92 0.95 

DTDSP Factor 2 

Prediction G2 

N 17 34 33 84.00 

Mean 4.00 5.04 4.44 4.60 

SD 1.64 2.31 1.26 1.85 

Meat images 

Prediction H2 

N 17 35 33 85.00 

Mean 2.01 2.46 2.32 2.32 

SD 0.93 0.66 0.68 0.74 

Non-meat images 

Prediction H2 

N 17 35 33 85.00 

Mean 3.65 3.96 4.14 3.97 

SD 1.11 0.56 0.49 0.70 

Pro-American Essay 

Prediction E2 (used only White American Participants) 

N 11 13 24 48 

Mean 3.82 3.47 3.61 3.61 

SD 0.50 0.74 0.55 0.62 

Anti-American Essay 

Prediction E2 (used only White American Participants) 

N 11 13 24 48 

Mean 2.90 2.61 2.41 2.57 

SD 0.74 0.79 0.71 0.75 
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Table 9: ANOVA table comparing naturally cycling women in the luteal phase, naturally 

cycling women in the follicular phase and women on hormonal contraceptives on all 

measures 

  Sum of 

Squares 

df Mean 

Square 

F Sig. 

Progesterone 

Between 

Groups 

151359.1 2 75679.56 35.82** 0.00 

Within  

Groups 

213369.6 101 2112.571   

Total 364728.7 103    

Contamination Related 

OCD Symptomology 

Prediction A3 

Between 

Groups 

1.99 2 1.00 4.31* 0.02 

Within  

Groups 

24.73 107 0.23   

Total 26.72 109    

Non-contamination 

related OCD 

symptomology  

Prediction A3 

Between 

Groups 

0.47 2 0.24 3.62* 0.03 

Within  

Groups 

6.97 107 0.07   

Total 7.44 109    

Curtis disgust 

sensitivity- total 

Prediction B3 

Between 

Groups 

5.60 2 2.80 3.93* 0.02 

Within  

Groups 

75.57 106 0.71   

Total 81.18 108    

Curtis disgust 

sensitivity 

human infection related 

images only 

Prediction –B3 

Between 

Groups 

9.17 2 4.59 3.57* 0.03 

Within  

Groups 

137.48 107 1.28   

Total 146.65 109    

Grooming Factor 1 

Prediction C3 

Between 

Groups 

0.52 2 0.26 1.07 0.35 

Within  

Groups 

23.19 95 0.24   

Total 23.71 97    

Grooming Factor 2 

Prediction C3 

Between 

Groups 

0.44 2 0.22 0.63 0.54 

Within  

Groups 

32.92 95 0.35   
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Total 33.36 97    

Grooming Factor 4- 

Itchiness 

Prediction C3 

Between 

Groups 

1.32 2 0.66 1.79 0.17 

Within  

Groups 

35.02 95 0.37   

Total 36.34 97    

Grooming Factor 4- 

Itchiness 

Prediction C3 

Between 

Groups 

0.90 2 0.45 1.11 0.33 

Within  

Groups 

38.54 95 0.41   

Total 39.44 97    

Bathroom scale 

Prediction D3 

Between 

Groups 

18.51 2 9.26 1.33 0.27 

Within 

Groups 

473.97 68 6.97   

Total 492.48 70    

Attitudes Towards 

Male Homosexuals 

HATH 

Prediction F3 

Between 

Groups 

977.54 2 488.77 2.65† 0.08 

Within  

Groups 

19527.21 106 184.22   

Total 20504.75 108    

Attitudes Towards 

Female Homosexuals 

HATH F3 

Between 

Groups 

754.96 2 377.48 1.80 0.17 

Within  

Groups 

22242.73 106 209.84   

Total 22997.69 108    

DTDSP Factor 1 

Prediction G2 

Between 

Groups 

0.32 2 0.16 0.17 0.84 

Within  

Groups 

74.75 81 0.92   

Total 75.07 83    

DTDSP Factor 2 

Prediction G2 

Between 

Groups 

13.56 2 6.78 2.04 0.14 

Within  

Groups 

269.76 81 3.33   

Total 283.32 83    

Meat images 

Prediction H2 

Between 

Groups 

2.15 2 1.08 2.04 0.14 
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Within 

Groups 

43.32 82 0.53   

Total 45.47 84    

Non-meat images 

Prediction H2 

Between 

Groups 

2.77 2 1.39 3.01* 0.05 

Within 

Groups 

37.81 82 0.46   

Total 40.58 84    

Pro-American Essay 

Prediction E2 (used 

only White American 

Participants) 

Between 

Groups 

0.72 2 0.36 1.16 0.32 

Within 

Groups 

13.98 45 0.31   

Total 14.71 47    

Anti-American Essay 

Prediction E2 (used 

only White American 

Participants) 

Between 

Groups 

1.78 2 0.89 3.04† 0.06 

Within 

Groups 

13.19 45 0.29   

Total 14.98 47    

 

† p ≤ .10; * p ≤ .05; ** p ≤ .01 
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Table  10: Post-Hoc t-tests between women on hormonal contraceptives and women in the luteal 

phase 

 

t df Sig.  

(2-tailed) 

Contamination Related OCD Symptomology 

Prediction A3 
1.68† 82 0.10 

Non-contamination related OCD symptomology  

Prediction A3 
2.10* 82 0.04 

Curtis disgust sensitivity- total 

Prediction B3 
2.46* 82 0.02 

Curtis disgust sensitivity 

human infection related images only 

Prediction –B3 

1.99* 82 0.05 

Non-meat images 

Prediction H2 
-1.41 66 0.16 

† p ≤ .10; * p ≤ .05; ** p ≤ .01 

 

Prediction 4: Sexual activity may exacerbate immunomodulation and sexually active women 

will show more compensatory behavioral prophylaxis than women who are not sexually active. 

Testing predictions A4, B4, C4, D4, E4, F4, G4 and H4 

Using the same exclusionary criteria I had used previously I conducted separate t-tests on 

both naturally cycling and hormonal contraceptive using women to compare sexually active and 

sexually inactive women. I did not find any significant differences on the measures in women 

using hormonal contraceptives with one exception. Sexually active women on hormonal 

contraceptives (M=74.37 SD=56.61) had significantly higher progesterone than sexually inactive 

women on hormonal contraceptives (M=34.22 SD=20.71) (t(35)= -2.27 p= .03). Next I looked at 

women who were naturally cycling.  I divided up these women into four categories. Sexually 

active women in the follicular phase, sexually active women in the luteal phase, sexually inactive 

women in the follicular phase and sexually inactive women in the luteal phase and conducted an 

ANOVA.  
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Table  11: ANOVA comparing four groups of naturally cycling women, sexually inactive 

women in the luteal phase, sexually inactive women in the follicular phase, sexually active 

women in the luteal phase, sexually active women in the follicular phase 

 

ANOVA 

  

Sum of 

Squares 

df Mean 

Square 

F Sig. 

Progesterone 

Between 

Groups 
135729.10 3 45243.03 24.68** 0.00 

Within  

Groups 
115495.02 63 1833.25 

  

Total 
251224.12 66 

   

Contamination Related OCD 

Symptomology 

Prediction A4 

Between 

Groups 
2.41 3 0.80 2.98* 0.04 

Within  

Groups 
16.67 62 0.27 

  

Total 
19.07 65 

   

Non-contamination related 

OCD symptomology  

Prediction A4 

Between 

Groups 
0.65 3 0.22 3.02* 0.04 

Within  

Groups 
4.44 62 0.07 

  

Total 
5.09 65 

   

Curtis disgust sensitivity- total 

Prediction B4 

Between 

Groups 
7.73 3 2.58 3.55* 0.02 

Within  

Groups 
45.02 62 0.73 

  

Total 
52.75 65 

   

Curtis disgust sensitivity 

human infection related 

images only 

Prediction –B4 

Between 

Groups 
16.25 3 5.42 4.49* 0.01 

Within  

Groups 
74.81 62 1.21 

  

Total 
91.05 65 

   

Grooming Factor 1 

Prediction C4 

Between 

Groups 
0.85 3 0.28 1.39 0.26 

Within  

Groups 
11.02 54 0.20 

  

Total 
11.88 57 
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Grooming Factor 2 

Prediction C4 

Between 

Groups 
0.35 3 0.12 0.38 0.77 

Within  

Groups 
16.50 54 0.31 

  

Total 
16.85 57 

   

Grooming Factor 4- Itchiness 

Prediction C4 

Between 

Groups 
1.80 3 0.60 1.13 0.34 

Within  

Groups 
28.69 54 0.53 

  

Total 
30.49 57 

   

Grooming Factor 4- Itchiness 

Prediction C4 

Between 

Groups 
1.16 3 0.39 0.93 0.43 

Within  

Groups 
22.52 54 0.42 

  

Total 
23.68 57 

   

Bathroom scale 

Prediction D4 

Between 

Groups 
18.04 3 6.01 0.78 0.51 

Within  

Groups 
330.90 43 7.70 

  

Total 
348.94 46 

   

Attitudes Towards Male 

Homosexuals HATH 

Prediction F4 

Between 

Groups 
1562.67 3 520.89 2.37† 0.08 

Within  

Groups 
13654.00 62 220.23 

  

Total 
15216.67 65 

   

Attitudes Towards Female 

Homosexuals 

HATH F4 

Between 

Groups 
1718.80 3 572.93 2.33† 0.08 

Within  

Groups 
15247.46 62 245.93 

  

Total 
16966.26 65 

   

DTDSP Factor 1 

Prediction G4 

Between 

Groups 
1.62 3 0.54 0.55 0.65 

Within  

Groups 
46.23 47 0.98 

  

Total 
47.85 50 

   

DTDSP Factor 2 

Prediction G4 

Between 

Groups 
39.17 3 13.06 3.20* 0.03 

Within  

Groups 
191.94 47 4.08 
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Total 
231.11 50 

   

Meat images 

Prediction H4 

Between 

Groups 
2.53 3 0.84 1.43 0.25 

Within  

Groups 
28.34 48 0.59 

  

Total 
30.87 51 

   

Non-meat images 

Prediction H4 

Between 

Groups 
1.58 3 0.53 0.85 0.47 

Within  

Groups 
29.75 48 0.62 

  

Total 
31.33 51 

   

Pro-American Essay 

Prediction E4 (used only 

White American Participants) 

Between 

Groups 
2.96 3 0.99 3.03* 0.05 

Within  

Groups 
6.52 20 0.33 

  

Total 
9.49 23 

   

Anti-American Essay 

Prediction E4 (used only 

White American Participants) 

Between 

Groups 
0.94 3 0.31 0.91 0.45 

Within  

Groups 
6.92 20 0.35 

  

Total 
7.86 23 

   † p ≤ .10; * p ≤ .05; ** p ≤ .01 

 

I followed up the significant F values, contamination related OCD symptomology, non-

contamination related OCD symptomology, disgust sensitivity, human contamination related 

disgust sensitivity, and disgust towards those with atypical sexual proclivities factor 2 with 

graphs.  See below for graphs of all variables that had significant F values.  
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Figure 8: Disgust sensitivity as measured by Curtis’ images across four groups of naturally 

cycling women 

 

Figure 9: Mean Human Contagion-Related Disgust Sensitivity across four groups of naturally 

cycling women 
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Figure 10- Mean Contamination–Related OCD Symptomology across four groups of naturally 

cycling women 

 
 

 

Figure 11- Mean Non- Contamination –Related OCD Symptomology across four groups of 

naturally cycling women 
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Figure 12: Mean DTDSP Factor 2 across four groups of naturally cycling women 

 

Figure 13: Mean Pro-American essay score across four groups of naturally cycling women 
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For the purposes of exploring the prediction that sexual activity might bring the psychology of 

disease avoidance online during periods of high progesterone I conducted t-tests on all measures 

comparing sexually active and sexually inactive women in the luteal phase. There were nine 

women who were both in the luteal phase and sexually active for most measures. The difference 

between these two groups was significant for disgust sensitivity (t(39) =- 2.51 p = .02), human 

contagion related disgust sensitivity (t(39) = -3.1 p <.00),), DTDSP factor 1 (t(27) = -2.36  p = 

.03) all in the predicted direction with sexually active luteal women displaying greater disgust 

sensitivity than sexually inactive women in the luteal phase. Using only white participants I 

conducted a t-test on xenophobia and ethnocentrism measures.  Sexually active women in the 

luteal phase expressed significantly more negative opinions about the subject of the pro-America 

essay  (t(11) = 2.90  p = .01) and near-significantly more negative opinion of the subject of the 

anti-American essay (t(11) = 2.08 p = .06) 

 

Prediction 5: Pregnant women will show more disease avoidant behaviors in the first trimester 

of pregnancy than in subsequent trimesters of pregnancy 

I tested predictions A5, B5, C5, D5, E5, F5, G5, H5, and I5 
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Table  12: Descriptive statistics for all measures for pregnant women divided into trimesters 

  

First  

Trimester 

Second  

Trimester 

Third  

Trimester Total 

Contamination Related OCD Symptomology 

Prediction A5 

N 11 10 12 33 

Mean 0.65 0.45 0.54 0.55 

SD 0.50 0.58 0.45 0.50 

Non-contamination related OCD 

symptomology  

Prediction A5 

N 11 10 12 33 

Mean 0.37 0.25 0.27 0.30 

SD 0.32 0.30 0.27 0.29 

Curtis disgust sensitivity- total 

Prediction B5 

N 11 10 12 33 

Mean 6.14 4.85 5.99 5.69 

SD 0.81 1.44 0.95 1.19 

Curtis disgust sensitivity 

human infection related images only 

Prediction –B5 

N 11 10 12 33 

Mean 7.41 6.02 6.69 6.73 

SD 1.30 1.94 1.04 1.51 

Grooming Factor 1 

Prediction C5 

N 11 9 10 30 

Mean -0.01 0.15 -0.28 -0.05 

SD 0.50 0.96 0.33 0.64 

Grooming Factor 2 

Prediction C5 

N 11 9 10 30 

Mean -0.28 0.15 -0.19 -0.12 

SD 0.27 1.27 0.33 0.73 

Grooming Factor 3- Hairpulling 

Prediction C5 

N 11 9 10 30 

Mean -0.16 -0.15 -0.20 -0.17 

SD 0.29 0.45 0.19 0.31 

Grooming Factor 4- Itchiness 

Prediction C5 

N 11 9 10 30 

Mean 0.59 -0.07 0.25 0.28 

SD 1.83 0.64 0.71 1.22 

Bathroom scale 

Prediction D5 

N 8 7 7 22 

Mean 4.00 4.00 4.29 4.09 

SD 3.38 3.37 2.98 3.10 

Attitudes Towards Male Homosexuals 

HATH 

Prediction F5 

N 10 10 12 32 

Mean 85.30 79.00 69.25 77.31 

SD 11.86 16.05 15.37 15.69 

Attitudes Towards Female Homosexuals 

HATH F5 

N 10 10 12 32 

Mean 84.20 81.30 68.75 77.50 

SD 10.60 16.06 15.55 15.56 

DTDSP Factor 1 

Prediction G5 

N 11 10 12 33 

Mean 8.53 8.77 9.33 8.89 

SD 2.23 1.59 0.80 1.62 

DTDSP Factor 2 

Prediction G5 

N 11 10 12 33 

Mean 3.31 3.20 4.43 3.68 

SD 1.60 1.84 1.42 1.67 

Meat images 

Prediction H5 

N 11 10 12 33 

Mean 2.67 2.59 2.17 2.47 
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SD 0.89 0.99 1.04 0.97 

Non-meat images 

Prediction H5 

N 11 10 12 33 

Mean 3.11 2.78 2.64 2.84 

SD 0.69 0.80 0.94 0.82 

Pro-American Essay 

Prediction E5 (used only White American 

Participants) 

N 9 9 7 25 

Mean 3.47 3.57 3.53 3.53 

SD 0.68 0.45 0.53 0.54 

Anti-American Essay 

Prediction E5 (used only White American 

Participants) 

N 9 9 7 25 

Mean 2.84 2.92 2.61 2.81 

SD 0.87 0.72 0.70 0.75 

Fear 

Prediction I2 

N 11 10 12 33 

Mean 5.28 5.70 5.48 5.48 

SD 0.46 0.64 0.60 0.58 
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I conducted a one-way ANOVA between the three trimesters.  

Table  13: One way ANOVA comparing pregnant women on all measures across three 

trimesters  

 

ANOVA 

 

 

Sum of 

Squares 

df Mean 

Square 

F Sig. 

Contamination Related 

OCD Symptomology 

Prediction A5 

Between  

Groups 
0.22 2 0.11 0.42 0.66 

Within  

Groups 
7.77 30 0.26 

  

Total 
7.99 32 

   

Non-contamination 

related OCD 

symptomology  

Prediction A5 

Between  

Groups 
0.09 2 0.05 0.52 0.60 

Within  

Groups 
2.66 30 0.09 

  Total 2.75 32 

   

Curtis disgust 

sensitivity- total 

Prediction B5 

Between  

Groups 
10.42 2 5.21 4.45* 0.02 

Within  

Groups 
35.12 30 1.17 

  Total 45.53 32 

   Curtis disgust 

sensitivity 

human infection 

related images only 

Prediction –B5 

Between  

Groups 
10.18 2 5.09 2.45† 0.10 

Within  

Groups 
62.37 30 2.08 

  Total 72.55 32 

   

Grooming Factor 1 

Prediction C5 

Between  

Groups 
0.91 2 0.46 1.14 0.33 

Within  

Groups 
10.82 27 0.40 

  Total 11.73 29 

   

Grooming Factor 2 

Prediction C5 

Between  

Groups 
0.97 2 0.48 0.90 0.42 

Within  

Groups 
14.60 27 0.54 

  Total 15.57 29 

   

Grooming Factor 3- 

Hairpulling 

Prediction C5 

Between  

Groups 
0.02 2 0.01 0.08 0.93 

Within  

Groups 
2.83 27 0.10 

  Total 2.85 29 

   Grooming Factor 4- 

Itchiness 

Between  

Groups 
2.16 2 1.08 0.71 0.50 
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Prediction C5 Within  

Groups 
41.19 27 1.53 

  Total 43.36 29 

   

Bathroom scale 

Prediction D5 

Between  

Groups 
0.39 2 0.19 0.02 0.98 

Within  

Groups 
201.43 19 10.60 

  Total 201.82 21 

   

Attitudes Towards 

Male Homosexuals 

HATH 

Prediction F5 

Between  

Groups 
1446.53 2 723.26 3.39* 0.05 

Within  

Groups 
6184.35 29 213.25 

  Total 7630.88 31 

   

Attitudes Towards 

Female Homosexuals 

HATH F5 

Between  

Groups 
1512.05 2 756.03 3.66* 0.04 

Within  

Groups 
5991.95 29 206.62 

  Total 7504.00 31 

   

DTDSP Factor 1 

Prediction G5 

Between  

Groups 
3.95 2 1.97 0.74 0.48 

Within  

Groups 
79.81 30 2.66 

  Total 83.76 32 

   

DTDSP Factor 2 

Prediction G5 

Between  

Groups 
10.48 2 5.24 2.01 0.15 

Within  

Groups 
78.27 30 2.61 

  Total 88.75 32 

   

Meat images 

Prediction H5 

Between  

Groups 
1.71 2 0.86 0.90 0.42 

Within  

Groups 
28.53 30 0.95 

  Total 30.24 32 

   

Non-meat images 

Prediction H5 

Between  

Groups 
1.33 2 0.67 0.99 0.38 

Within  

Groups 
20.20 30 0.67 

  Total 21.53 32 

   

Pro-American Essay 

Prediction E5 (used 

only White American 

Participants) 

Between  

Groups 

0.04 2 0.02 0.07 0.94 

Within  

Groups 

7.06 22 0.32   

Total 7.10 24    

Anti-American Essay 

Prediction E5 (used 

Between  

Groups 

0.40 2 0.20 0.34 0.72 



 

70 

 

only White American 

Participants) 

Within  

Groups 

13.19 22 0.60   

Total 13.60 24    

Fear 

Prediction I2 

Between  

Groups 
0.93 2 0.46 1.42 0.26 

Within  

Groups 
9.78 30 0.33 

  Total 10.71 32 

   † p ≤ .10; * p ≤ .05; ** p ≤ .01 

 

Disgust sensitivity, bias against male homosexuals and bias against female homosexuals 

emerged as significant. A post-hoc t-test revealed that disgust sensitivity was significantly higher 

in women in the first trimester than in the second trimester of pregnancy (t(15) = 2.57 p = .02) 

and significantly higher in the third trimester of pregnancy compared to the first trimester of 

pregnancy (t(20) = 2.24 p = .04). Results showed that women in the first trimester expressed less 

bias towards male (t(20) = 2.70 p = .01) and female (t(20) = 2.66 p = . 02). homosexuals than 

women in the third trimester.  

 

Prediction 6: Pregnant women in the first trimester will show more disease avoidant behaviors 

than women in the follicular phase of the menstrual cycle.  

 

I performed a t-test on all variables comparing women in the first trimester of pregnancy and 

women in the follicular phase of the menstrual cycle 
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Table 14: T-tests on all variables comparing women in the first trimester of pregnancy and 

women in the follicular phase of the menstrual cycle. Negative t values indicate women in the 

first trimester showed higher values on the measure 

Measure 

t df Sig.  

(2-

tailed) 

Contamination Related OCD Symptomology 

Prediction A5 
-2.15* 38 0.04 

Non-contamination related OCD symptomology  

Prediction A5 
-1.33 38 0.19 

Curtis disgust sensitivity- total 

Prediction B5 
-1.84† 37 0.07 

Curtis disgust sensitivity 

human infection related images only 

Prediction –B5 

-1.37 37 0.18 

Grooming Factor 1 

Prediction C5 
-0.80 35 0.43 

Grooming Factor 2 

Prediction C5 
1.81† 35 0.08 

Grooming Factor 3- Hairpulling 

Prediction C5 
1.17 35 0.25 

Grooming Factor 4- Itchiness 

Prediction C5 
-2.01* 35 0.05 

Bathroom scale 

Prediction D5 
-0.48 28 0.63 

Attitudes Towards Male Homosexuals HATH 

Prediction F5 
-1.29 36 0.20 

Attitudes Towards Female Homosexuals 

HATH F5 
-1.39 36 0.17 

DTDSP Factor 1 

Prediction G5 
1.23 28 0.23 

DTDSP Factor 2 

Prediction G5 
1.11 28 0.28 

Meat images 

Prediction H5 
-1.95† 28 0.06 

Non-meat images 

Prediction H5 
1.76† 28 0.09 

Pro-American Essay 

Prediction E5 (used only White American Participants) 

0.78 20 0.44 

Anti-American Essay 

Prediction E5 (used only White American Participants) 

0.11 20 0.91 

Fear 

Prediction I2 
-0.05 38 0.96 
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As you can see in table 14, Contamination related OCD symptomology, disgust sensitivity, 

nervous grooming, itchiness, appetite for meat and non-meat foods all emerged as significant 

p<.10. Contamination-related OCD symptomology, Disgust sensitivity and itchiness all resulted 

in the predicted direction. However, meat was found more appetizing for women in their first 

trimester and non-meat foods was found more appetizing by women in the follicular phase of the 

menstrual cycle contradicting predictions 

 

Discussion 

 

Results from this cross-sectional study support the principal prediction derived from the 

compensatory prophylaxis hypothesis, namely elevations in self-reported disease-avoidance 

behaviors and attitudes as progesterone increases. Measures of contamination-related obsessive-

compulsive-like ruminations, contamination avoidance behaviors in restrooms, itchiness (related 

to ectoparasite removal) and disgust responses to photographs varying in cues of contamination 

correlated with levels of salivary progesterone.  

Contrary to the predictions, ruminations unrelated to contamination were correlated with 

progesterone. The reason for this is unclear. Perhaps the cognitive readiness necessary for 

contamination related behavioral prophylaxis also causes intrusive cognitions and fearful 

ruminations. Furthermore both correlations were similar in magnitude.  

† p ≤ .10; * p ≤ .05; ** p ≤ .01 
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Table 15: An overview of major predictions from study 2 and their outcomes 

 

 

Domains 

Overarching Predictions OCD 

 

Disgust Groom

- 

ing 

Bath-

room 

Be-

haviors 

Xeno- 

Phobia/ 

Ethno- 

centris

m 

HATH DTDS

P 

Meat 

Aversi

on 

Prediction1: Increased progesterone will cause increased 

disease avoidance psychology 

S S PS S NS NS NS NS 

Prediction 2: Women on hormonal contraceptives will not 

show cyclic changes in the psychology of disease 

avoidance. 

S NS S S S S S S 

Prediction 3: Women on hormonal contraceptives will 

show similar rates of disease avoidance psychology as 

women in the follicular phase of the menstrual cycle and 

less disease avoidant psychology than women in the luteal 

phase of the menstrual cycle. 

S S NS NS NS NS NS NS 

Prediction 4: Sexually active women will show more 

compensatory behavioral prophylaxis than women who are 

not sexually active. 

NS S NS NS PS NS PS NS 
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All the major predictions and domains of disease avoidance from Study 2. S=supported, PS= partially supported and NS= not 

supported. 

Prediction 5: Pregnant women will show more disease 

avoidant behaviors in the first trimester of pregnancy than 

in subsequent trimesters of pregnancy. 

NS PS NS NS NS NS NS NS 

Prediction 6: Pregnant women in the first trimester will 

show more disease avoidant behaviors than women in the 

follicular phase of the menstrual cycle. 

S PS PS NS NS NS NS NS 
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Recent research into the neural underpinnings of disgust and fear may shed light on this. For 

example, the insula moderates disgust and contamination related cognition as well as responses 

to fear inducing and accident related stimuli (Wright, He, Shapira, Goodman, & Liu, 2004).  

Results from this cross-sectional study support the principal prediction derived from the 

compensatory prophylaxis hypothesis, namely elevations in self-reported disease-avoidance 

behaviors and attitudes as progesterone increases. Measures of contamination-related obsessive-

compulsive-like ruminations, contamination avoidance behaviors in restrooms, itchiness (related 

to ectoparasite removal) and disgust responses to photographs varying in cues of contamination 

correlated with levels of salivary progesterone.  

Contrary to the predictions, ruminations unrelated to contamination were correlated with 

progesterone. The reason for this is unclear. Perhaps the cognitive readiness necessary for 

contamination related behavioral prophylaxis also causes intrusive cognitions and fearful 

ruminations. Furthermore both correlations were similar in magnitude. Recent research into the 

neural underpinnings of disgust and fear may shed light on this. For example, the insula 

moderates disgust and contamination related cognition as well as responses to fear inducing and 

accident related stimuli (Wright, He, Shapira, Goodman, & Liu, 2004).  

Also contrary to predictions, participants found meat more appetizing as progesterone 

increased. In this regard, it is telling that the degree to which women found non-meat foods 

appetizing was strongly negatively correlated with conception risk (see Table 5). Periods of high 

progesterone are periods of low fertility. Fessler (2003) described how motivation to eat 

decreases periovulatorily because of the increased adaptive salience of mating motivations. The 
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increase in the attractiveness of foods as progesterone increases could be a byproduct of this 

effect. 

Like Study1, I did find near-significant differences in disgust sensitivity during the period 

corresponding to the luteal phase in women on hormonal contraceptives and found non-

contamination related OCD symptomology to be directly correlated with log-transformed 

progesterone. The inclusion of salivary assays shows that progesterone is modestly but not 

significantly elevated in the period of time corresponding to the luteal phase in women on 

hormonal contraceptives. Again, it is not clear whether noncompliance in the regimen of 

administering hormonal contraceptives is to blame or if modestly elevated levels of progesterone 

could be the result of a partially matured ovarian follicle. Additionally, on most disease 

avoidance measures women on hormonal contraceptives were more similar to women in the 

follicular phase than women in the luteal phase. This finding, the null results on almost all 

disease avoidance measures in women on hormonal contraceptives and the lowered progesterone 

variability in women on hormonal contraceptives indicate that progesterone is likely the 

proximate cue governing changes in the psychology of disease avoidance.  

Results from the comparison of sexually active and inactive naturally cycling women 

revealed how cues regarding the likelihood of conception could interact with progesterone to 

moderate disease avoidance psychology. Sexually active women in the luteal phase were more 

disgust sensitive on the entire Curtis measure as well as more disgust sensitive on the DTDSP 2 

factor than women who were not sexually active. For human-related contagion images the graph 

showed that sexually active women were driving the luteal effect. Because only a small subset of 

women in the luteal phase reported being sexually active, the interaction of sexual activity and 

luteal phase on other measures were not clear in this dataset.  
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The only disease avoidance mechanism found to be elevated in the first trimester was 

disgust which, replicated a previous study using questionnaire methodology (Fessler et al., 2005) 

This study failed to find many differences between women in the first trimester of pregnancy and 

women in subsequent trimesters of pregnancy, including a failure to replicate the finding that 

women in the first trimester exhibit increased ethnocentrism ( Navarrete et al., 2007). One issue 

which may partially explain the failure to replicate the first trimester increase in ethnocentric bias 

is existing political views. In previous studies using the pro-American and anti-American bias 

essays to find differences in groups of women, (Navarrete et al. 2007) controlled for existing 

biases by surveying participants for political conservatism.  Moreover, the sample of pregnant 

women was very small as surveys were administered in person to each woman. Also, there were 

a large mean age difference between pregnant and non-pregnant participants in this study. 

Disgust sensitivity is known to decrease with age (Curtis, Aunger and Rabie, 2004). Finally, 

decrease in immunocompetence is very pronounced at the beginning of the first trimester and all 

the pregnant participants in this study were in week 8 or later of their pregnancy.  

Another possibility is that immunomodulation during the luteal phase is not debilitating 

enough to warrant a concomitant increase in disease avoidance behaviors as we have 

hypothesized. Potentially these behaviors are too costly to engage in when the threat of infection 

is still relatively low. Disease avoidance psychology may be developmentally calibrated and in a 

modern hygienic Western environment significantly dampened in expression compared to more 

pathogen rich environments either currently or ancestrally. Finally, immunology research is 

changing constantly with new immune parameters being discovered and existing immune 

parameters being described more completely. It is possible that physiological immunity 

compensates for the luteal reduction in specific inflammatory parameters rendering behavioral 
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prophylaxis unnecessary. Given that we found behavioral prophylaxis in some domains it is 

more likely is that methodological and other limitations may have influenced our results.  

This study has some limitations. The participants were surveyed in cross-sectional 

fashion which could not show the degree to which women changed in their disease-avoidance 

behaviors from a low to a high progesterone period. Also, survey measures may not accurately 

represent disease avoidance behaviors engaged in daily life. Self-grooming behaviors are 

unlikely to be well remembered as they usually occur without much conscious thought. Thus, 

future studies could naturalistically observe self-grooming behaviors or the grooming response 

of participants to stimuli giving off ectoparasitic cues. Using a behavioral measure of women’s 

interactions with actual objects and situations which evince cues of contamination may be a more 

ecologically valid way to test the predictions derived from the compensatory behavioral 

prophylaxis hypothesis.   

The line of research on has the potential to generate a number of clinical applications. For 

example, if our subsequent investigations support the link between progesterone and OCD 

symptomology, women suffering from OCD may well benefit from therapies that lower their 

circulating levels of progesterone. Likewise, should our future research reveal differential effects 

for different types of exogenous progesterone-like substances, this may usefully inform 

clinicians’ recommendations to women taking hormonal contraceptives or hormone replacement 

therapy, particularly those with a history of OCD.  

 

Future Directions 

While some research has examined progesterone-related changes in clinical behavior, 

none of this research had the compensatory prophylactic hypothesis in mind. Studying 
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subclinical variations in psychology and behavior as a function of immunomodulation may offer 

applications for the clinical treatment of OCD, trichitillomania, and other disorders. The 

immunosuppressive effects of progesterone may change the psychology of women temporally or 

perhaps a high amount of progesterone can change affect about certain stimuli permanently. The 

analysis of the connection between progesterone and attitudes towards other groups offers insight 

into how reproductive events could change political views or social attitudes among women. 

Perhaps the analysis of progesterone related changes in psychology has applications for other 

clinical disorders such as social anxiety or agoraphobia. In addition to HCPs drugs such as depo 

provera, the contraceptive that is essentially an intramuscular shot of pure progesterone that is 

released slowly over the course of 3 months or synthetic hormones that are administered during 

fertility treatments could offer interesting insights. Do women’s attitudes, sensitivity to disgust, 

obsessions and compulsions regarding contamination and other aspects of psychology change as 

a result of being exposed to these types of synthetic hormones? Research such as this could 

demonstrate to the medical community that there are unconscious psychological as well as 

physiological ramifications of hormonal treatment.  

 

Chapter 2 – Sexual Arousal and Disgust 
 

Introduction 

Sexual arousal and disgust are both strong emotional elicitors that motivate organisms toward 

adaptive behaviors. With the understanding that humans by and large avoid contexts and cues 

that indicate a salient threat of disease, how are humans motivated toward sexual intercourse? 

Indeed, there seems to be an inherent conflict between the goals of reproduction and disease 

avoidance. Outside of a sexual context many cues that are encountered during sex (e.g. bodily 
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secretions, mutual exposure of mucus membranes) would elicit a maximal disgust response. I 

propose that this conflict is addressed by reducing the sensitivity to disgust when reproductive 

opportunities present themselves. The best cue for such reproductive opportunities is sexual 

arousal in men and women. Of course, if the cues of disease risk are sufficiently powerful, they 

can turn the tide in the other direction. With the exception of a small percentage of fetishists, 

powerful cues of disease presence (vomiting, sores, defecation, etc.) are likely to reverse this 

(i.e., pathogen avoidance trumps sexual arousal).   

 

Research Pertaining to the Relationship between Disgust and Sexual Arousal 

To date, I have found no research that directly examines the effect of disgust on sexual 

arousal or the effect of sexual arousal on disgust. However, research has been done investigating 

the effect of immediate stressors on sexual arousal. I will give a cursory overview of this 

research as it pertains to the questions at hand. 

Some of the first studies in stress and arousal in women investigated the relationship 

between the autonomic nervous system (ANS) and sexual arousal. Wincze, and Hoon (1977) 

designed a study to examine the reciprocal effects of stressful and erotic stimuli on female 

genital responding with short film clips in three different emotional categories: anxiety, neutral 

and erotic. These clips were coutnerbalanced with neutral stimuli in between. While there were 

no heart rate differences between conditions, a physiological marker of sexual arousal was higher 

during the erotic clip that was presented after the anxiety clip than when presented after the 

neutral clip. These were the first findings to suggest that anxiety could increase arousal rather 

than inhibit it in female subjects. 
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 Palace & Gorzalka replicated these findings (1990) with two pairs of films: a neutral 

film followed by an erotic film and an anxiety inducing film followed by an erotic film. Film 

pairs were counterbalanced with at least 10 minutes in between. Again women showed more 

arousal after the anxiety inducing film. In contrast to the physiological arousal, however, women 

reported less subjective arousal after the anxiety inducing condition in a post-experimental 

questionnaire.  

In the studies above anxiety was shown to increase physiological arousal but other 

stressors have been shown to decrease or have no effect on arousal.  In one study, women in one 

condition were told that there was a 60% percent chance they would receive a painful electric 

shock. Genital arousal was lower in this condition than in the control condition. (Brauer, ter 

Kuile, Janssen, & Laan, 2007).  Another study had one group of women complete an 

intellectually frustrating task and another group of women complete an easy task before 

watching an erotic video. Women given the difficult task had lower subjective and physiological 

sexual arousal (ter Kuile, Vigeveno, & Laan, 2007).  

Although the effect of “stress”, loosely defined, is mixed in these studies it seems that 

genital arousal is usually increased when the stressor is not personally relevant to women (as in 

the anxiety inducing films) but decreased when the stressor is subjectively relevant as in the case 

of the threat of shock or the frustrating task. From the previous research on stress one would 

expect that disgust, a mild impersonal stressor would increase genital arousal. However, because 

I will be using disease cues as elicitors of disgust and because disgust signals an inopportune 

context for reproduction, I predict that disgust will decrease sexual arousal.  

 

An Evolutionary Perspective on Disgust and Sexual Arousal 
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Arguably the most important indicator of mate value across species is health. In a cross cultural 

study of mate preferences, health was valued highly by both men and women. ( Buss, Abbott, 

Angleitner, & Asherian, 1990). In the past couple of decades scientists have discovered a 

plethora of cues in humans that are considered attractive and indicate health (for a review see 

Sugiyama, 2005). Signals of health in a mating partner are important for two adaptive reasons 1) 

they signal genetic qualities that can be passed to offspring that may ensure survival and 

reproductive success and 2) they signal that a sexual interaction will not have the immediate cost 

of lowering an organism’s fitness through disease or infection.  

 

Essential Background on the Methodology of Measuring Sexual Arousal 

Most sexual arousal is done in a laboratory setting. In the laboratory, sexual arousal is 

induced via erotic films, narratives, or participant fantasies. In women genital arousal is most 

commonly measured with a vaginal photoplethysmograph. Subjective sexual arousal is usually 

measured retrospectively by questionnaire however this is not optimal due to imperfect memory 

of the erotic experience. Some researchers have measured subjective arousal simultaneously with 

the presentation of erotic stimuli (e.g., Wincze, Hoon, & Hoon, 1977; Laan, Everaerd, van 

Aanhold, & Rebel, 1993; Rellini, McCall, Randall, & Meston, 2005).  

 

Overarching Predictions  

1. Because disgust signals inopportune conditions for mating, disgust cues will cause a 

decrease in sexual motivation.  

2. Internal fertilization requires close association and contact with potentially contagious 

elements. In order to overcome the motivation to avoid these cues sexual arousal will 

decrease disgust.  
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Experimental Design 

Using female participants in the female physiosexual laboratory I tested the reciprocal interaction 

of sexual arousal and emotion using a between subjects design and four conditions  

 

Table 16: Four conditions in the study showing the order of experimental manipulations 

 Arousal Affects Emotion Emotion Affects Arousal 

Disgust 

Condition 

Control film  Erotic Film  Rate 

Disgust Stimuli 

Control film  Rate Disgust Stimuli 

Erotic Film 

Fear 

Condition 

 Control film  Erotic Film   Rate 

Fear Stimuli 

Control film  Rate Fear Stimuli 

Erotic Film 

 

Conditions (numbered clockwise from above table) 

1. Arousal affects disgust- Showing the erotic film first to see how arousal affects disgust 

2. Disgust affects arousal- Women rate 18 disgust inducing pictures (see Appedix I) and 

then watch an erotic fim 

3. Fear affects arousal- Women rate 18 fear inducing pictures (see Appendix I) and then 

watch an erotic film. This condition controls for the effects of negative valence that both 

the fear and disgust condition have in common.  

4. Arousal affects fear- Women watch an erotic film and then rate fear inducing stimuli 

 

Specific Predictions 



 

84 

 

1. Women in condition 1, who watch the erotic film before rating disgust stimuli, will rate 

stimuli as less disgusting than women in condition 2 who watch a neutral film before 

rating disgusting images. 

2. The degree of physiological arousal that women display in condition 1 will negatively 

correlate with their disgust sensitivity as measured by picture ratings. 

3. Women in condition 3, who rate fear stimuli before watching an erotic film, will show 

greater physiological arousal than women in condition 2 who rate disgust inducing 

stimuli before watching the erotic film. 

4. Women in condition 1, who watch the erotic film before rating disgust stimuli, will show 

more physiological sexual arousal than women in condition 2, who rate disgusting stimuli 

before watching the erotic film.  

5. The degree of disgust women report in condition 2, who rate disgusting images before 

watching an erotic film, will negatively predict their degree of physiological sexual 

arousal.  

As shown in the previous studies, subjective arousal does not always correspond closely to 

physiological arousal. For predictions 2, 3, 4 and 5 I will also test the predictions with 

subjective sexual arousal for exploratory purposes.  

 

Methods 

All participants were screened over the phone before their initial appointment to verify that they 

meet the inclusion and exclusion criteria for the study.  

Inclusion criteria 

1) Premenopausal women between the ages of 18-50.  
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2) Heterosexual. Research has shown that women, regardless of sexual orientation, seem to 

become genitally aroused to virtually any sexual stimuli, but their subjective arousal is 

directly linked with the sex that they prefer (Chivers, Rieger, Latty, & Bailey, 2004). In 

addition, the sexual arousal functioning screening measure used in this study was 

validated on a sample of predominantly heterosexual women (Wiegel, Meston, & Rosen, 

2005).  

3) Fluent in English.  

 

Exclusion Criteria 

1) Sexual arousal problems. Participants were screened using the items from the Arousal 

domain of the FSFI (Rosen et al., 2005). Participants were free of arousal problems at the 

time of the study since the purpose of the study is to examine sexual arousal in sexually 

healthy women.   

2) Currently pregnant or breastfeeding.  

3) Current HIV infection, untreated pelvic or urinary tract infection or sexually transmitted 

infections such as chlamydia, HPV, genital herpes, gonorrhea, or syphilis. Although the 

Meston lab has a very effective sterilization procedure, I did not want to unnecessarily 

increase the risk of transmitting infections to the researchers or participants. Also, the 

effect of these infections on sexual arousal is not known.  

4) Major pelvic surgery that may have caused nerve damage, or serious bladder, rectal, or 

abdominal surgery. These procedures may cause problems with sexual arousal.  
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5) Neurological impairment due to diabetes, stroke, pelvic nerve damage secondary to 

trauma, cancer treatments, myasthenia gravis, multiple sclerosis or spinal cord damage. 

All of these medical conditions have been shown to affect sexual arousal.  

6) Clinically significant untreated renal or endocrine disease.  

7) Self-report of an untreated or unstable mental disorder. During participant screening, 

potential participants were questioned as to whether they have been diagnosed with a 

psychological illness other than sexual dysfunction. This criterion was used to increase 

the homogeneity of the sample because it is unclear to what degree the presence of these 

disorders may influence a woman’s sexual response. 

8) Experience current distress from a history of sexual abuse (self-defined). This exclusion 

criterion was  made because research has shown that childhood sexual abuse can have 

negative effects on a woman’s sexual response and hormonal responses during sexual 

arousal (Rellini & Meston, 2006).  

 

Materials and Apparatus 

Stimuli 

 All four experimental condition sequences were approximately 15 minutes long, and all began 

with a one minute display of the word “Relax” on a black screen and three minutes of a neutral 

film (a documentary about ships). In two conditions, the introductory sequence was followed by 

8 minutes of a woman-centered erotic film. The erotic film was drawn from the Female Sexual 

Psychophysiology Laboratory film library. All films in this library have been standardized in 

terms of length of different types of sexual scenes (i.e. foreplay, oral sex and vaginal 

intercourse). None of the films show sexual violence or fellatio. These films were selected from 
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erotic films produced and directed by women and are intended to be sexually appealing to 

women.  

In the other two conditions the neutral film was followed by either fear inducing or 

disgust inducing pictures that the participant was asked to rate. These pictures were taken from 

internet searches, the images in the Curtis disgust inventory (see Appendix B) and from the 

International Affective Picture System (IAPS) (CSEA, 1995).  Four raters, two males and two 

females each rated 194 images on how fear inducing, enjoyable, sexual and disgusting they were 

on a scale from 1-7. Subtracting the fear rating from the disgust rating I chose 18 images with the 

highest score for the disgust conditions. Subtracting the disgust rating from the fear rating I 

picked the 18 images with the highest score for the fear condition. Descriptive statistics about 

ratings of images are available upon request.  

 

Questionnaires and other Instruments 

Phone Screen. Prior to coming in for their first appointment, all participants were 

screened over the phone to ensure they qualified under all of the inclusion and exclusion criteria.  

Health questionnaire (Appendix D.).  The health questionnaire asks a number of 

questions including use of medication, health status, relationship status, ethnicity and other 

demographic questions  

 Subjective sexual arousal.  Subjective sexual arousal was continuously monitored using a 

device that the participant moved indicate changes in perceived sexual arousal throughout the 

duration of the film. The device consists of a computer mouse attached to a lever numbered from 

0 to 7 to indicate the level of sexual arousal experienced by the participant. The device was 

positioned on a small table at the side of the participant's chair at a distance that comfortable to 
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reach. The participant began with the lever set at zero and moved the mouse up or down the lever 

to indicate increasing or decreasing subjective arousal during the erotic film presentation. The 

participant was instructed in the use of this device as follows: zero used to indicate no arousal, 

and numbers above zero correspond to increasingly higher levels of sexual arousal. The signal 

obtained using this device was recorded and analyzed using the Matlab software package 

(student version, release 12). The levels of sexual arousal indicated and the amount of time spent 

at each level of arousal were recorded. 

 Picture rating sheet- Participants were given a picture rating sheet. They were instructed 

to pick up this picture rating sheet. For each image participants had 8 seconds to view the image 

onscreen and then 8 seconds to write down the picture number and rate the picture from 1-7 in 

four categories: sexual, enjoyment, fearful, disgust. 

  

Apparatus 

Vaginal Photoplethysmograph. Genital arousal in response to all films was measured 

using a vaginal photoplethysmograph (Sintchak & Geer, 1975). The vaginal 

photoplethysmograph is a clear, acrylic, tampon-shaped device that contains an infrared light-

emitting diode as a light source, and a photosensitive light detector. When inserted into the 

vagina, the light source illuminates the capillary bed of the vaginal wall and the blood circulating 

within it. Upon contact with the vaginal wall, some of the light is absorbed, while the rest is 

backscattered. The amount of backscattered light is related to the transparency of engorged tissue 

and serves as an indirect measure of vasoengorgement. The measure of interest from the 

photoplethysmograph is the pulse amplitude (VPA), which is received through the A/C signal 

and band pass filtered at .5 to 30 Hz. VPA was sampled 80 times per second. Results are 

measured in millivolts (mV). VPA were acquired using the software program AcqKnowledge III, 
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Version 3.7.3 (BIOPAC Systems, Inc., Santa Barbara, CA) and a Model MP100WS data 

acquisition unit (BIOPAC Systems, Inc., Santa Barbara, CA) for analog/digital conversion.  

 Electrocardiograph (ECG). Heart rate and heart rate variability were measured via an 

electrocardiograph, which consists of three disposable electrodes that are attached to the 

participant’s body (upper right chest, lower left chest, and right ankle) and connected by cables 

to a BIOPAC Systems ECG100 module. The signal from the ECG100 module was recorded in 

real time using the AcqKnowledge software program. ECG is also sampled at 80 times per 

second. ECG is essential to measure in order parse differences in vasocongestion due to 

circulation and arousal.  

   

Procedures 

 After the initial phone screening, participants were scheduled to come into the lab 

between days 5-10 of their menstrual cycle in order to standardize menstrual cycle effects. The 

study procedures were explained to the participants including the proper insertion of the vaginal 

photoplethysmograph and the placement of the electrode wires. After the participants read and 

signed the consent form three electrodes were applied to her skin for the ECG and the participant 

was left alone to insert the photoplethysmograph and fill out the surveys. All further 

communication with the participant took place via intercom. Participants viewed the 

experimental stimuli on a screen in the order of their experimental condition.  

 

Participants 

 Participants either came from the subject pool at the University of Texas at Austin and 

were compensated with experimental credit or were recruited using Craigslist and given $15 to 
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participate in the study. Forty-three women participated in the study, but 3 women did not 

respond adequately to erotic stimuli and were excluded, leaving 39 total participants in 

subsequent analyses of physiological arousal. Of these 39 participants, a subset of 32 participants 

properly recorded their subjective sexual arousal.  Participants ranged in age from 18-42 and the 

average age of participants was 22.9. There were 12 participants in conditon 1 (erotic before 

disgust), 10 participants in condition 2 (disgust before erotic), 9 participants in condition3 (fear 

before erotic) and 8 participants in condition 4 (erotic before fear). 

 

Data Analysis  

Preprocessing 

VPA Data. VPA data were reduced by calculating the total change in amplitude for each 

heart beat. This was done by finding the peak and nadir for each pulse wave and computing the 

differences between the two to get the amplitude for each pulse wave, using AcqKnowledge 

software. Artifacts in the data were identified visually by the researcher and removed manually. 

VPA was averaged across each condition and then a score for each person for each condition was 

calculated as percent change during the experimental film over the neutral film. 

 

Results 

Prediction 1. Women in condition 1, who watch the erotic film before rating disgust stimuli, will 

rate stimuli as less disgusting than women in condition 2 who watch a neutral film before rating 

disgusting images. 
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Averaging together all of the disgust ratings for all the pictures I found that women in condition 

1 had higher disgust scores (M=97.58 SD=19.9) than women in condition 2 (M=88.30 

SD=19.90). However, this difference was not significant (t(20) =-1.18 =0.25).  

 

Prediction 2. The degree of physiological arousal that women display in condition 1 will 

negatively correlate with their disgust sensitivity as measured by picture ratings. 

I the percentage change in sexual arousal from the neutral condition to the erotic condition, and 

correlated it with disgust ratings. I found that physiological arousal significantly predicted 

disgust sensitivity but in the opposite direction of what was predicted (r(12)=.59* p=.04).  

 

Figure 14: Association between physiological arousal as measured by percent change in vaginal 

pulse amplitude from neutral to baseline and disgust ratings in Condition 1. 
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The relationship between subjective sexual arousal and disgust sensitivity was in the opposite 

direction but was not significant (r(12)=-.14 p=.65). 

Sexual arousal can enhance emotional intensity for a variety of emotions. To test whether this 

was the case, I correlated percent change with fear ratings in condition 4 (eroticfear). The 

association was not significant (r(8)=.11 p=.80). 

 

Prediction 3. Women in condition 3, who rate fear stimuli before watching an erotic film, will 

show greater physiological arousal than women in condition 2, who rate disgusting images 

before watching an erotic film 

Mean percent change was higher for women in condition 3 (M=36.50 SD=62.89) than women in 

condition 2 (M=15.86 SD=30.66). However, this difference was not significant (t(17) =-0.92 p 

=0.37). Between these groups there was no difference in subjective sexual arousal (t(14) =-0.03 p 

=0.98).  
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Figure 15: Mean percent change in VPA for women across conditions with error 

bars  

Prediction 4. Women in condition 1, who watch the erotic film before rating disgust stimuli, will 

show more physiological sexual arousal than women in condition 2, who rate disgusting stimuli 

before watching the erotic film.  

 

Mean percent change was higher for women in condition 1 (M=27.55 SD=30.83) than women in 

condition 2 (M=15.86 SD=30.66) however this difference was not significant (t(20) =-0.88 p 

=0.39). Between these groups there was also no difference in subjective sexual arousal (t(18) 

=1.39 p =0.18). 
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Prediction 5. The degree of disgust women report in condition 2, who rate disgusting images 

before watching an erotic film, will negatively predict their degree of physiological sexual 

arousal.  

I correlated disgust ratings with percent change and subjective sexual arousal in women in 

condition 2.  The correlation approached significance for both percent change (r(10)=-.56 p=.09) 

and subjective sexual arousal (r(8)=-.61 p=.11). 

Figure 16: Relationship between disgust ratings and percent change in physiological arousal for 

women in condition 2 

 
 

Discussion 

 I found evidence that contradicted the major prediction that sexual arousal would 

decrease disgust sensitivity. Interestingly, there is evidence that sexual arousal directly increased 

disgust sensitivity in this sample. I also found that sexual arousal did not increase fear ratings, 

indicating that sexual arousal’s increase of disgust sensitivity may be domain specific. This 
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phenomenon may be related to the increase in disgust sensitivity among sexually active women 

in study 2.  Perhaps sexual arousal increases disgust sensitivity not only directly following 

arousal but also develops into increased trait disgust sensitivity over time given repeated sexual 

interactions.  

For predictions comparing conditions 1 and 2, both conditions in which disgust was 

presented to participants, the trends are in the predicted direction but may need more power to 

achieve significance. Also, as predicted, condition 3, in which fear inducing images were 

presented before the erotic film showed the highest physiological sexual arousal. Significance 

between conditions may have not been achieved because of small sample size and in the future 

larger sample sizes may be collected to arrive at a more definitive answer regarding the 

phenomena of interest.  

Sexual arousal indicates the potential for vulnerability to contagion and a large number of 

the disgust inducing images used showed images of human-related contagion that women would 

be especially vulnerable to during normal sexual contact. Decreases in disgust sensitivity may be 

specific to cues that are regularly encountered engaging in intercourse with healthy partners.  

One possible study could test disgust sensitivity toward a hypothetical scenario like handling a 

stranger’s saliva that would be more comparable to cues encountered during intercourse.  

The results of this suggest that disgust sensitivity has more power to alter other emotional 

responses than sexual arousal. All women in this study were in the follicular phase but far ahead 

of the normal ovulatory window. Women in the fertile window would have more to gain 

adaptively from mating behavior even at the expense of the direct cost of infection. Future 

studies could examine the disgust response of sexually aroused women who are ovulating or on 

hormonal contraceptives.  
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This study has applications for women’s sexual health and the problems of sexual 

arousal. The data indicate that there is a direct association between disgust sensitivity subjective 

and physiological arousal. While participants in this study were screened for normal sexual 

functioning, one reason why women may have impaired sexual functioning could be high disgust 

sensitivity.  In future studies investigators could look at women with impaired sexual functioning 

and see if they are more susceptible to the effect of disgust on sexual arousal.  Chronic stress has 

been shown to reduce sexual interest. Perhaps chronic exposure to disgust eliciting cues could 

have a similar dampening effect on sexual motivation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

97 

 

References 

Abramowitz, J. S. (2008). Obsessive-compulsive disorder. Psychopathology: History, diagnosis, 

and empirical foundations., 159-197. 

Arnold, M., Tóth, I., & Faredin, I. (1980). Radioimmunological study of the effect of hormonal 

contraceptives upon the progesterone level of saliva (author's transl). Zahn-, Mund-, und 

Kieferheilkunde mit Zentralblatt, 68(7), 713. 

Auerbach L, Hafner T, Huber JC, & Panzer S. (2002). Influence of low-dose oral contraception 

on peripheral blood lymphocyte subsets at particular phases of the hormonal cycle. 

Fertility And Sterility, 78(1), 83-89. 

Bogetto F, Venturello S, Albert U, Maina G, & Ravizza L. (1999). Gender-related clinical 

differences in obsessive-compulsive disorder. European Psychiatry: The Journal Of The 

Association Of European Psychiatrists, 14(8), 434-441. 

Burns GL, Keortge SG, Formea GM, & Sternberger LG. (1996). Revision of the Padua 

Inventory of obsessive compulsive disorder symptoms: distinctions between worry, 

obsessions, and compulsions. Behaviour Research And Therapy, 34(2), 163-173. 

Buss, D. M., Abbott, M., Angleitner, A., & Asherian, A. (1990). International preferences in 

selecting mates: A study of 37 cultures. Journal of Cross-Cultural Psychology, 21(1), 5-

47. doi: 10.1177/0022022190211001. 

Buyon JP. (1996). Oral contraceptives in women with systemic lupus erythematosus. Annales De 

Médecine Interne, 147(4), 259-264. 

Castle, D. J., Deale, A., & Marks, I. M. (1995). Gender differences in obsessive compulsive 

disorder. Australian and New Zealand Journal of Psychiatry, 29(1), 114-117. doi: 

10.3109/00048679509075899. 

Chavanne, T. J., & Gallup, G. G. J. (1998). Variations in risk taking behavior among female 

college students as a function of the menstrual cycle. Evolution and Human Behavior, 

19(1), 27-32. doi: 10.1016/S1090-5138(98)00016-6. 

Costea, D. M., Gunn, L. K., Hargreaves, C., Howell, R. J. S., & Chard, T. (2000). Delayed luteo–

placental shift of progesterone production in IVF pregnancy. International Journal of 

Gynecology and Obstetrics, 68(2), 123-129. 

Crandall, C. S., Glor, J., & Britt, T. W. (1997). AIDS-Related Stigmatization: Instrumental and 

Symbolic Attitudes. Journal of Applied Social Psychology, 27(2), 95-123. doi: Article. 

Cronk, B. C. (2003). How to use SPSS: A step-by-step guide to analysis and interpretation. 

Pyrczak Pub. 

Curtis V, Aunger R, & Rabie T. (2004). Evidence that disgust evolved to protect from risk of 

disease. Proceedings. Biological Sciences / The Royal Society, 271 Suppl 4, S131-3. 

Dillon, K., & Brooks, D. (1992). Unusual cleaning behavior in the luteal phase. Psychological 

Reports, 70(1), 35. doi: Article. 

Ekman, P., & Friesen, W. V. (1986). A new pan-cultural facial expression of emotion. 

Motivation and Emotion, 10(2), 159-168. 

Faulkner, J., Schaller, M., Park, J. H., & Duncan, L. A. (2004). Evolved Disease-Avoidance 

Mechanisms and Contemporary Xenophobic Attitudes. Group Processes & Intergroup 

Relations, 7(4), 333-353. doi: 10.1177/1368430204046142. 

Fessler DM. (2003). No time to eat: an adaptationist account of periovulatory behavioral 

changes. The Quarterly Review Of Biology, 78(1), 3-21. 



 

98 

 

Fessler, D. M. T., Eng, S. J., & Navarrete, C. D. (2005). Elevated disgust sensitivity in the first 

trimester of pregnancy Evidence supporting the compensatory prophylaxis hypothesis. 

Evolution and Human Behavior, 26(4), 344-351. 

Fessler, D. M. (2002). Reproductive immunosupression and diet. An evolutionary perspective on 

pregnancy sickness and meat consumption. Current Anthropology, 43(1), 19-61. 

Fleischman, D. S., & Fessler, D. M. T. (2007). Differences in dietary intake as a function of 

sexual activity and hormonal contraception. Evolutionary Psychology, 5(1), 642-652. 

Fleischman, D. S., Perilloux, C., & Buss, D. M. (n.d.). Avoidance of sexual victimization across 

the menstrual cycle. 

Garver-Apgar, C. E., Gangestad, S. W., & Thornhill, R. (2008). Hormonal correlates of women's 

mid-cycle preference for the scent of symmetry. Evolution and Human Behavior, 29, 

223-232 

Greenberg, J., Simon, L., Solomon, S., Pyszczynski, T., & Chatel, D. (1992). Terror management 

and tolerance: Does mortality salience always intensify negative reactions to others who 

threaten one's worldview? Journal of Personality and Social Psychology, 63(2), 212-220. 

Kiecolt-Glaser, J. K., McGuire, L., Robles, T. F., & Glaser, R. (2002). Psychoneuroimmunology: 

Psychological influences on immune function and health. Journal of Consulting and 

Clinical Psychology, Behavioral medicine and clinical health psychology, 70(3), 537-

547. doi: 10.1037/0022-006X.70.3.537. 

Labad J, Menchón JM, Alonso P, Segalàs C, Jiménez S, & Vallejo J. (2005). Female 

reproductive cycle and obsessive-compulsive disorder. The Journal Of Clinical 

Psychiatry, 66(4), 428. 

Larsen, K. S., Reed, M., & Hoffman, S. (1980). Attitudes of heterosexuals toward 

homosexuality: A Likert-type scale and construct validity. The Journal of Sex Research, 

245-257. 

Miller, G., Tybur, J. M., & Jordan, B. D. (2007). Ovulatory cycle effects on tip earnings by lap 

dancers: Economic evidence for human estrus? Evolution and Human Behavior, 28(6), 

375-381. doi: 10.1016/j.evolhumbehav.2007.06.002. 

Navarrete, C. D., Fessler, D. M. T., & Eng, S. J. (2007). Elevated ethnocentrism in the first 

trimester of pregnancy. Evolution and Human Behavior, 28(1), 60-65. 

Navarrete, C. D., & Fessler, D. M. T. (2006). Disease avoidance and ethnocentrism: the effects 

of disease vulnerability and disgust sensitivity on intergroup attitudes. Evolution and 

Human Behavior, 27(4), 270-282. doi: 10.1016/j.evolhumbehav.2005.12.001. 

Scanlan, J. M., Werner, J. J., Legg, R. L., & Laudenslager, M. L. (1995). Natural killer cell 

activity is reduced in association with oral contraceptive use. Psychoneuroendocrinology, 

20(3), 281-287. doi: 10.1016/0306-4530(94)00059-J. 

Sugiyama, L. S. (2005). Physical attractiveness in adaptationist perspective. The handbook of 

evolutionary psychology, 292–343. 

Thorneycroft, I. H., & Stone, S. C. (1972). Radioimmunoassay of serum progesterone in women 

receiving oral contraceptive steroids. Contraception, 5(2), 129-146. 

Van Heusden, A. M., & Fauser, B. (2002). Residual ovarian activity during oral steroid 

contraception. Human Reproduction Update, 8(4), 345-358. 

Vulink NC, Denys D, Bus L, & Westenberg HG. (2006). Female hormones affect symptom 

severity in obsessive-compulsive disorder. International Clinical Psychopharmacology, 

21(3), 171-175. 



 

99 

 

Wedekind C, Seebeck T, Bettens F, & Paepke AJ. (1995). MHC-dependent mate preferences in 

humans. Proceedings. Biological Sciences / The Royal Society, 260(1359), 245-249. 

Williams KE, & Koran LM. (1997). Obsessive-compulsive disorder in pregnancy, the 

puerperium, and the premenstruum. The Journal Of Clinical Psychiatry, 58(7), 330. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

100 

 

Appendix A 

See the original format of this survey at 

http://homepage.psy.utexas.edu/homepage/students/Fleischman/venusstudy/padua.htm 

 

Revised Padua 

 

The following statements refer to thoughts and behaviors which may occur to everyone in 

everyday life. For each statement, choose the reply which best seems to fit you in the last 24 

hours. Rate your replies as follows: (0) not at all, (1) a little, (2) quite a lot, (3) a lot, (4) very 

much. 

 

1. In the last 24 hours I’ve felt my hands were dirty when I touched money. 

2. In the last 24 hours I’ve thought that even slight contact with bodily secretions (perspiration, 

saliva, urine, etc.) may contaminate my clothes or somehow harm me. 

3. In the last 24 hours I’ve found it difficult to touch an object when I know it has been touched 

by strangers or by certain people. 

4. In the last 24 hours I’ve found it difficult to touch garbage or dirty things. 

5. In the last 24 hours I’ve avoided using public toilets because I am afraid of disease and 

contamination. 

6. In the last 24 hours I’ve avoided using public telephones because I am afraid of contagion and 

disease. 

7. In the last 24 hours I’ve washed my hands longer and more often than necessary. 

8. In the last 24 hours I’ve had to wash or clean myself simply because I think I may be dirty or 

'contaminated'. 

9. In the last 24 hours if I touched something I thought was 'contaminated', I immediately had to 

wash or clean myself. 

10. In the last 24 hours if an animal touched me, I felt dirty and immediately had to wash myself 

or change my clothing.  

11. In the last 24 hours I’ve felt obliged to follow a particular order in dressing, undressing, and 

washing myself. 

12. In the last 24 hours before going to sleep, I’ve had to do certain things in a certain order. 

13. In the last 24 hours before going to bed, I’ve had to hang up or fold my clothes in a special 

way. 

14. In the last 24 hours I’ve had to do things several times before I think they are properly done. 

15. In the last 24 hours I’ve tended to keep on checking things more often than necessary. 

16. I’ve checked and rechecked gas and water taps and light switches after turning them off in 

the last 24 hours. 

17. In the last 24 hours I’ve returned home to check doors, windows, drawers, etc. to make sure 

they are properly shut. 

18. In the last 24 hours I’ve kept on checking forms, documents, checks, etc. in detail to make 

sure I have filled them in correctly. 

19. In the last 24 hours I keep on going back to see that matches, cigarettes, etc. are properly 

extinguished. 

20. In the last 24 hours when I handle money, I count and recount it several times. 

21. In the last 24 hours I’ve checked letters carefully many times before posting them. 
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22. In the last 24 hours sometimes I am not sure I have done things which in fact I know I have 

done. 

23. In the last 24 hours I’ve imagined catastrophic consequences as a result of absent-

mindedness or minor errors which I made. 

24. In the last 24 hours I’ve thought or worried at length about having hurt someone without 

knowing it. 

25. In the last 24 hours when I heard about a disaster, I’ve thought it was somehow my fault. 

26. In the last 24 hours I’ve worried at length for no reason that I have hurt myself or have some 

disease. 

27. In the last 24 hours when I’ve read, I’ve had the impression I have missed something 

important and must go back and reread the passage at least two or three times. 

28. When I’ve looked down from a bridge or a very high window, I felt an impulse to throw 

myself into space in the last 24 hours. 

29. In the last 24 hours when I see a train approaching, I’ve thought I could throw myself under 

its wheels. 

30. In the last 24 hours at certain moments, I’ve been tempted to tear off my clothes in public. 

31. In the last 24 hours while driving, I’ve felt an impulse to drive the car into someone or 

something. 

32. In the last 24 hours seeing weapons has excited me and made me think violent thoughts. 

33. I’ve gotten upset and worried at the sight of knives, daggers, and other pointed objects in the 

last 24 hours. 

34. In the last 24 hours I’ve sometimes felt the need to break or damage things for no reason 

35. In the last 24 hours I’ve had an impulse to steal other people's belongings, even if they are of 

no use to me. 

36. In the last 24 hours I have been almost irresistibly tempted to steal something from the 

supermarket. 

37. In the last 24 hours I’ve had an impulse to hurt defenseless children or animals. 

38. In the last 24 hours when I’ve heard about a suicide or a crime, I am upset for a long time and 

find it difficult to stop thinking about it. 

39. In the last 24 hours I’ve invented useless worries about germs and diseases. 

 

 

SUBSCALES: 

Revision o f t h e Padua I n v e n t o r y 

Table 1. Factors and items on the PI--WSUR 

 

Obsessional thoughts of harm to self/others factor 

23. I imagine catastrophic consequences as a result of absent-mindedness or minor errors which I 

make. 

24. I think or worry at length about having hurt someone without knowing it. 

25. When I hear about a disaster, I think it is somehow my fault. 

26. I sometimes worry at length for no reason that I have hurt myself or have some disease. 

33. I get upset and worried at the sight of knives, daggers, and other pointed objects. 

38. When I hear about a suicide or a crime, I am upset for a long time and find it difficult to stop 

thinking about it. 

39. I invent useless worries about germs and diseases. 
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Obsessional impulses to harm self/others factor 

28. When I look down from a bridge or a very high window, I feel an impulse to throw myself 

into space. 

29. When I see a train approaching, I sometimes think I could throw myself under its wheels. 

30. At certain moments, I am tempted to tear off my clothes in public. 

31. While driving, I sometimes feel an impulse to drive the car into someone or something. 

32. Seeing weapons excites me and makes me think violent thoughts. 

34. I sometimes feel the need to break or damage things for no reason. 

35. I sometimes have an impulse to steal other people's belongings, even if they are of no use to 

me. 

36. I am sometimes almost irresistibly tempted to steal something from the supermarket. 

37. I sometimes have an impulse to hurt defenseless children or animals. 

 

Contamination obsessions and washing compulsions factors 

1. 1 feel my hands are dirty when I touch money. 

2. 1 think even slight contact with bodily secretions (perspiration, saliva, urine, etc.) may 

contaminate my clothes or somehow 

harm me. 

3. I find it difficult to touch an object when I know it has been touched by strangers or by certain 

people. 

4. 1 find it difficult to touch garbage or dirty things. 

5. I avoid using public toilets because I am afraid of disease and contamination. 

6. I avoid using public telephones because 1 am afraid of contagion and disease. 

7. I wash my hands more often and longer than necessary. 

8. I sometimes have to wash or clean myself simply because I think I may be dirty or 

'contaminated'. 

9. If I touch something I think is 'contaminated', I immediately have to wash or clean myself. 

10. If an animal touches me, I feel dirty and immediately have to wash myself or change my 

clothing. 

 

Checking compulsions factor 

14. I have to do things several times before I think they are properly done. 

15. I tend to keep on checking things more often than necessary. 

16. I check and recheck gas and water taps and light switches after turning them off. 

17. I return home to check doors, windows, drawers, etc. to make sure they are properly shut. 

18. I keep on checking forms, documents, cheques, etc. in detail to make sure I have filled them 

in correctly. 

19. I keep on going back to see that matches, cigarettes, etc. are properly extinguished. 

20. When I handle money, I count and recount it several times. 

21. I check letters carefully many times before posting them. 

22. Sometimes I am not sure I have done things which in fact I know I have done. 

27. When I read, I have the impression I have missed something important and must go back and 

reread the passage at least two 

or three times. 
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Dressing~grooming compulsions factor 

11. 1 feel obliged to follow a particular order in dressing, undressing, and washing myself. 

12. Before going to sleep, I have to do certain things in a certain order. 

13. Before going to bed, I have to hang up or fold my clothes in a special way. 

 

Note: PI--WSUR = Padua Inventory--Washington State University Revision. The item numbers 

correspond to the item numbers on the PI--WSUR 
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Appendix B 

Located in original format at 

http://homepage.psy.utexas.edu/homepage/students/Fleischman/venusstudy/curtisimages/curtissu

rvey.htm 

On a scale of 1-10 

1 being not at all disgusted and 10 being very disgusted answer the following questions in 

regards to the images presented 

Images with a star next to them were used for the “human contamination” subset of images. 

 
1. How would you feel about touching this?   

          

1 2 3 4 5 6 7 8 9 10 

Not Disgusted Very Disgusted 

(all of the stimuli have a table like this below them) 
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2. How would you feel about touching this?   

3. How 

would you feel about touching this?    
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4. How 

would you feel about touching this?    

 

 

 
5. How would you feel about touching this?    
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6. How would you feel about getting into this train? * 

 

 
7. How would you feel about touching this?    
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 8. How 

would you feel about getting into this train?  

 
9. How would you feel about standing next to this person? * 
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10. How would you feel about touching this? 

 

 

 
11. How would you feel about touching this?* 
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12. How would you feel about touching this?* 

 
13. How would you feel about standing next to this person?* 
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14. How would you feel about touching this? 

 

 

 

 
15. How would you feel about standing next to this person?* 
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16. How would you feel about touching this? 

 

 
17. How would you feel about touching this? 
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18. How would you feel about touching this? 
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Appendix C 

Original format of the grooming and hygiene survey 

 

Grooming and Personal Habits Survey 

Nailbiting, nosepicking, hairpulling and other self-grooming activities are normal and healthy 

activities practiced by most adults, and are not pathological unless they interfere with everyday 

functioning. Please answer the following questions about normal grooming behavior that you 

have engaged in during the last 24 hours. Please answer all of the questions on this page.  

Participant number ___________________ 

*Note: Pulling hair includes plucking with tweezers or pulling with fingers or other objects 

1. In the last 24 hours, have you pulled hair from your head? 

     

Not at all Once or twice A few times Several times Many times 

 

2. In the last 24 hours, have you pulled hair from your eyebrows? 

     

Not at all Once or twice A few times Several times Many times 

 

3. In the last 24 hours, have you pulled hair from your eye lashes? 

     

Not at all Once or twice A few times Several times Many times 

 

4. In the last 24 hours, have you pulled hair from your nose? 

     

Not at all Once or twice A few times Several times Many times 

 

5. In the last 24 hours, have you pulled hair from your legs? 
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Not at all Once or twice A few times Several times Many times 

 

6. In the last 24 hours, have you pulled hair from your arms? 

     

Not at all Once or twice A few times Several times Many times 

 

7. In the last 24 hours, have you pulled hair from your pubic area? 

     

Not at all Once or twice A few times Several times Many times 

 

8. In the last 24 hours, have you pulled hair from any other region not already mentioned? 

Fill in the blank _____________________________________________________ 

9. If you answered YES to any of the questions above did you do this hairpulling primarily 

because (check all that apply) 

It felt good  

I wanted to beautify myself  

That area itched  

I was concerned about that area  

I had an urge to pull 

I knew I would feel satisfied if I pulled out the hair 

I was bored  

Some other reason  

Please fill in the blank _________________________________ 
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10. If you answered YES to any of the questions above, did you pull out hair with (check all that 

apply) 

Your teeth  

Tweezers  

Your fingers  

If you pulled out your hair with something else please name it here _________________ 

11. If you pull hair out anywhere on your body, in general, is it mostly 

done consciously while watching the area and with intent  

done absentmindedly  

some other way please describe  

Not applicable  

12. In the last 24 hours, have you scratched a part of your body until it was red? 

     

Not at all Once or twice A few times Several times Many times 

 

13. In the past 24 hours, have you scratched part of your body until it bled? 

     

Not at all Once or twice A few times Several times Many times 

 

14. In the last 24 hours, have you squeezed a pimple? 

     

Not at all Once or twice A few times Several times Many times 

 

15. In the last 24 hours, have you taken a sharp object to your skin in order to relieve an itch or 

remove something under the skin? 
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Not at all Once or twice A few times Several times Many times 

 

16. In the last 24 hours, have you removed skin or cut  

     

Not at all Once or twice A few times Several times Many times 

 

17. In the last 24 hours, have you used your teeth to scratch an itch? 

     

Not at all Once or twice A few times Several times Many times 

 

18. In the last 24, hours have you picked at an ingrown hair? 

     

Not at all Once or twice A few times Several times Many times 

 

19. In the last 24 hours, have you picked at a scab? 

     

Not at all Once or twice A few times Several times Many times 

 

20. In the last 24 hours, have you picked at piercings, including ear or other piercings? 

     

Not at all Once or twice A few times Several times Many times 

 

21. In the last 24 hours, have you pulled off pieces of skin from your feet, including the soles and 

calluses? 
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Not at all Once or twice A few times Several times Many times 

 

22. In the last 24 hours, have you pulled off pieces of skin from your hands, including calluses? 

     

Not at all Once or twice A few times Several times Many times 

 

23. In the last 24 hours, have you pulled at peeling skin on your body that was not a scab? 

     

Not at all Once or twice A few times Several times Many times 

 

24. In the last 24 hours, have picked at or around your eyes? 

     

Not at all Once or twice A few times Several times Many times 

 

25. In the last 24 hours, have you picked in or around your vaginal area (not including pulling at 

hair)? 

     

Not at all Once or twice A few times Several times Many times 

 

26. In the last 24 hours, have you picked in or around your anal area (not including pulling at 

hair)? 

     

Not at all Once or twice A few times Several times Many times 

 

27. In the last 24 hours, have you picked at your mouth, gums, lips, or tongue? 
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Not at all Once or twice A few times Several times Many times 

 

28. If you pick at your skin or at a scab is it mostly 

done consciously while watching the area and with intent  

done absentmindedly  

some other way please describe  

Not applicable  

29. In the last 24, hours have you bitten your fingernails? 

     

Not at all Once or twice A few times Several times Many times 

 

30. In the last 24 hours, have you picked at or around your fingernail bed? 

     

Not at all Once or twice A few times Several times Many times 

 

31. In the last 24 hours, have you picked at your toenails or around your toenails 

     

Not at all Once or twice A few times Several times Many times 

 

32. In the last 24 hours, have you pulled off a piece of your toenails? 

     

Not at all Once or twice A few times Several times Many times 

 

33. If you bite your fingernails, pick at your fingernail bed, or pick at your toenails is it mostly 

done consciously while watching the area and with intent  
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done absentmindedly  

some other way please describe  

Not applicable  

34. In the last 24 hours, have you picked your nose? 

     

Not at all Once or twice A few times Several times Many times 

 

35. If YES, did you pick your nose with (check all that apply) 

Your finger  

A pencil or pen  

Tweezers  

A tissue or handkerchief  

Some other object  

Please write the name of the object here________________________________________ 

36. In the last 24 hours, have you picked your nose until it bled? 

Yes  No  

37. In the last 24 hours, have you used a Q-tip or other object to clean out your ears? 

     

Not at all Once or twice A few times Several times Many times 

 

38. In the last 24 hours, have you used your fingers to probe your ear canal? 

     

Not at all Once or twice A few times Several times Many times 

 

39. In the last 24 hours, have you felt unusually itchy? 
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Not at all Somewhat Very 

 

40. In the last 24 hours, have you chewed on pens or pencils? 

     

Not at all Once or twice A few times Several times Many times 

 

41. In the last 24 hours, have you wiped two times or more after urinating? 

   

No Once or twice A few or more times 

 

42. In the last 24 hours, have you washed your hands two or more times in the bathroom?  

   

No Once or twice A few or more times 

 

The next few questions deal with public restrooms. If you have not been to a public restroom in 

the past 24 hours simply choose N/A. 

43. In the last 24 hours, have you used a paper towel or anything else to open a bathroom door 

rather than touching it with your hands? 

    

N/A No Once or twice A few or more times 

 

44. In the last 24 hours, have you hovered over, rather than sitting on a public toilet seat? 

    

N/A No Once or twice A few or more times 

 



 

122 

 

45. In the last 24 hours, have you covered a public toilet seat with a toilet seat cover or toilet 

paper before sitting down? 

    

N/A No Once or twice A few or more times 

 

46. In the last 24 hours, have you flushed a public toilet in any other way than with your bare 

hand (e.g. with your foot, with your hand covered)? If the toilet flushed automatically choose 

n/a. 

    

N/A No Once or twice A few or more times 

 

47. In the last 24 hours, have you sustained discomfort rather than using a public restroom? 

   

N/A No Yes 

 

48. How many times have you showered or bathed in the last 24 hours? 

     

0 1 2 3 More than 3 times 

 

49. How much time did you spend on your choice of clothing/accessories today in comparison 

with other days? 

     

Much less time Somewhat less time About the same Somewhat more time Much more time 

 

50. How much time did you spend on styling your hair today in comparison with other days? 
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Much less time Somewhat less time About the same Somewhat more time Much more time 

 

51. How much time did you spend on applying makeup or cosmetics today in comparison with 

other days? 

     

Much less time Somewhat less time About the same Somewhat more time Much more time 
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Appendix  D. Health Survey 

See the survey in its original format at  

http://homepage.psy.utexas.edu/homepage/students/Fleischman/sundew/healthsurvey/healthsurv

ey.htm 

Please answer the following general health-related questions. Please answer all of the questions 

that appear 

Participant number _____________________ 

Today’s date_____________________ 

 Your age _____________________ 

What is your Race/Ethnicity?  

Caucasian/White 

African-American/Black 

Asian-American/Pacific Islander 

Latino/Hispanic 

Other 

Your height (please specify standard or metric units) _____________________ 

Your weight (please specify standard or metric units) _____________________ 

Are you currently pregnant?  

Yes ○ (questions for pregnant women only appear if “Yes” is checked and these responses are 

underlined) 

No ○ 

If you answered Yes: Please indicate the date on which your baby is due to be born.  

What is the sex of your baby? 

http://homepage.psy.utexas.edu/homepage/students/Fleischman/sundew/healthsurvey/healthsurvey.htm
http://homepage.psy.utexas.edu/homepage/students/Fleischman/sundew/healthsurvey/healthsurvey.htm
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Girl ○ 

Boy ○ 

Don’t know ○ 

How nauseous are you right now? 

Not at all nauseous○ 

A tiny bit nauseous ○ 

Slightly nauseous ○ 

Extremely nauseous○ 

How many times have you vomited in the last 24 hours? 

0 ○ 

1-3 times○ 

4-5 times○ 

More than 5 times○ 

(questions for nonpregnant participants) 

During the last 6 months has the length of your menstrual cycle (the number of days between the 

first day of one period and the first day of the next) varied by more than 2 weeks?  

Yes ○ 

No ○ 

How long is your menstrual cycle (the number of days from the first day of your period to the 

beginning of your next period) usually? _____________________ 

Are you menstruating (on your period, having your period etc.) right now?  

Yes ○ 

No ○ 
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Using the boxes provided below, please indicate the date on which you began your most recent 

menstrual period and, if you know it, the date on which you began your menstrual period in the 

previous cycle. _____________________ 

How sure are you of the date above? 

Very sure ○ 

Pretty sure ○ 

Just guessing ○ 

Began menstrual period in previous cycle on: _____________________ 

Do you use birth control or contraceptives? 

Yes ○ 

No ○ 

 Do you use oral hormonal contraceptives (the pill)? 

Yes ○ 

No ○ 

Write in the name of your prescription contraceptive pill _____________________ 

Please specify the date and day of the week on which you started your current pill 

pack_____________________ 

How long have you been using oral hormonal contraceptives? _____________________ 

What time of day do you usually take your pill? _____________________ 

Do you use the NuvaRing? 

Yes ○ 

No ○ 

If YES, do you have the NuvaRing in at present? 
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Yes ○ 

No ○ 

If you have the NuvaRing in at present, please specify the date on which you inserted it. 

_____________________ 

If you do not have the NuvaRing in at present, please specify the date on which you removed it. 

_____________________ 

How long have you been using the Nuva Ring _____________________ 

Do you use the contraceptive patch (example: Ortho Evra)? 

Yes ○ 

No ○ 

Do you have the patch on at present? 

Yes ○ 

No ○ 

If you have the patch on at present, please specify the date on which you applied it. 

_____________________ 

If you use the patch, how long have you been using this form of birth control?   

_____________________ 

If you do not have the patch on at present, please specify the date on which you removed  

_____________________ 

Please check all forms of contraception other than hormonal contraceptives that you use. 

spermicide □ 

Cervical cap □ 

Diaphragm □ 
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IUD □ 

Condoms □ 

Sterilization (partner vasectomy) □  

Sterilization (you are sterilized) □ 

Natural family planning, such as the rhythm method □ 

Any other method in which you use day counting and/or temperature to avoid conception □ 

Please enter any other form of contraception/birth control that you use but that was not 

previously listed above  

Have you ever had sex?  

Yes ○ 

No ○ 

If yes: Are you currently sexually active? 

Yes ○ 

No ○ 

Are you currently in a sexual relationship? 

Yes ○ 

No ○ 

N/A ○ 

About how often do you have sex? 

 several times a week ○ 

 a few times a week ○ 

once or twice a week ○ 

a couple times a month ○ 
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once a month ○ 

less than once a month ○ 

Are you currently having sex with  

a man (or men) ○ 

a woman (or women) ○ 

both a man (or men) and a woman (or women) ○ 

Have you ever taken this survey before? 

Yes ○ 

No ○ 

Not Sure ○ 

How seriously did you take this survey? 

Quite seriously ○ 

Somewhat seriously ○ 

Not at all seriously ○ 

Please enter the name(s) of any other prescription medication you take currently other than birth 

control or contraceptives _____________________ 
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Appendix E 

Sex differentiated HATH  

See the original at 

http://homepage.psy.utexas.edu/homepage/students/Fleischman/sundew/hath/HATH.htm 

1. I enjoy the company of gay men. 

 2. It would be beneficial to society to recognize male homosexuality as normal.  

3. Gay men should not be allowed to work with children. 

4. Male homosexuality is immoral.  

5. Male homosexuality is a mental disorder.  

6. All gay bars should be closed down.  

7. Gay men are mistreated in our society.  

8. Gay men should be given social equality.  

9. Gay men are a viable part of our society.  

10. Gay men should have equal opportunity employment.  

11. There is no reason to restrict the places where gay men work.  

12. Gay men should be free to date whomever they want.  

13. Male homosexuality is a sin.  

14. Gay men do need psychological treatment.  

15. Male homosexuality endangers the institution of the family.  

16. Gay men should be accepted completely into our society.  

17. Gay men should be barred from the teaching profession.  

18. Those in favor of male homosexuality tend to be gay men themselves.  

19. There should be no restrictions on male homosexuality.  

http://homepage.psy.utexas.edu/homepage/students/Fleischman/sundew/hath/HATH.htm
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20. I avoid gay men whenever possible.  

 

 

1. I enjoy the company of lesbians.  

2. It would be beneficial to society to recognize female homosexuality as normal.  

3. Lesbians should not be allowed to work with children.  

4. Female homosexuality is immoral.  

5. Female homosexuality is a mental disorder.  

6. All lesbian bars should be closed down.  

7. Lesbians are mistreated in our society.  

8. Lesbians should be given social equality.  

9. Lesbians are a viable part of our society. 

10. Lesbians should have equal opportunity employment.  

11. There is no reason to restrict the places where lesbians work.  

12. Lesbians should be free to date whomever they want.  

13. Female homosexuality is a sin.  

14. Lesbians do need psychological treatment.  

15. Female homosexuality endangers the institution of the family.  

16. Lesbians should be accepted completely into our society.  

17. Lesbians should be barred from the teaching profession.  

18. Those in favor of female homosexuality tend to be lesbians themselves.  

19. There should be no restrictions on female homosexuality.  

20. I avoid lesbians whenever possible. 
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 * Each one of these items will have a 5 point Likert-type scale adjacent to them with values 

from 1-5. 1 is strongly disagree and 5 is strongly agree with 3 being neutral 

Items 3,4,5,6,13,14,15,17,18, and 20 should be reverse scored 
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Appendix F 

Essay 1 –Anti-American Essay 

When I first came to this country when I was 21 from my home in XXXXX, I believed it was the 

"land of opportunity" but I soon realized this was only true for the rich. The system here is set up 

for the rich against the poor. All people care about here is money and trying to have more than 

other people. There is no sympathy for people. It's all one group putting down others and nobody 

cares about the foreigners. The people only let foreigners have jobs like pick fruit or wash dishes 

because no American would do it. Americans are spoiled and lazy and want everything handed 

to them. America is a cold country that is unsensitive to needs and problems of foreigners. It 

thinks its a great country but its not. 

__________________________________________ 

1. How much do you like this person?  

Strongly Dislike  Neutral   Strongly Like  

(each question will have a 5 point Likert scale below it with these categories and two unlabeled 

intermediate categories)  

 __________________________________________ 

2. How intelligent do you think this person is?  

Not at all intelligent Neutral Extremely intelligent 

 __________________________________________ 

3. How knowledgeable do you think this person is?  

Not at all knowledgeable Neutral  Extremely knowledgeable 

 __________________________________________ 

4. How moral do you think this person is?  
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Not at all moral Neutral Extremely moral 

 __________________________________________ 

5. How well-adjusted do you think this person is?  

 

Not at all well-adjusted Neutral Extremely well-adjusted 

 __________________________________________ 

6. From your perspective, how true do you think this person's opinion of America is?  

Not at all true Neutral Extremely true 

 __________________________________________ 

7. How much would you like to work with this person?  

Would strongly dislike Neutral Would strongly like 

__________________________________________ 

Essay 2 Pro-American Essay 

I was born in this country, but my parents and I moved to the country of XXXX when I was very 

young. So when I was 21, I decided to move back to the U.S. The first thing that hit me when I 

returned to this country, was the incredible freedom people had. Freedom to go to school, 

freedom to work in any job you want. In this country people can go to school and train for the 

job they want. Here anyone who works hard can make their own success. In other countries most 

people live in poverty with no chance of escape. In this country people have more opportunity 

for success than in any other and success does not depend on the group one belongs to. While 

there are problems in any country, America is truly a great nation and I don't regret my decision 

to come here at all. 

__________________________________________ 
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1. How much do you like this person?  

Strongly Dislike  Neutral   Strongly Like  

(each question will have a 5 point Likert scale below it with these categories and two unlabeled 

intermediate categories)  

 __________________________________________ 

2. How intelligent do you think this person is?  

Not at all intelligent Neutral Extremely intelligent 

 __________________________________________ 

3. How knowledgeable do you think this person is?  

Not at all knowledgeable Neutral  Extremely knowledgeable 

 __________________________________________ 

4. How moral do you think this person is?  

Not at all moral Neutral Extremely moral 

 __________________________________________ 

5. How well-adjusted do you think this person is?  

Not at all well-adjusted Neutral Extremely well-adjusted 

 __________________________________________ 

6. From your perspective, how true do you think this person's opinion of America is?  

Not at all true Neutral Extremely true 

 __________________________________________ 

7. How much would you like to work with this person?  

Would strongly dislike Neutral Would strongly like 
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Appendix G- Fear measure 

Take 5 seconds per image to imagine being in the scene depicted. On the scale provided rate the 

amount of anxiety you would feel being in the scenes depicted. With the far left being not at all 

anxious and the far right being very high anxiety that you would feel in an imminent threat.  

Participant number  

 

 

How anxious/fearful would you feel if you were in this scene?  Each question has a response 

box from 1-7 with 1 being not at all fearful/anxious and 7 being “very fearful/anxious”  
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How anxious/fearful would you feel if you were in this scene? 
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How anxious/fearful would you feel if you were in this scene?  
 

 

 

How anxious/fearful would you feel if you were in this scene?  
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How anxious/fearful would you feel if you were in this scene?  
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How anxious/fearful would you feel if you were in this scene?  

 

 

 

 

 

 

 

 



 

141 

 

 

How anxious/fearful would you feel if you were in this scene?  
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How anxious/fearful would you feel if you were in this scene?  
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How anxious/fearful would you feel if you were in this scene?  
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How anxious/fearful would you feel if you were in this scene?  
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How anxious/fearful would you feel if you were in this scene?  
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How anxious/fearful would you feel if you were in this scene?  

 

For these last two images please rate how disgusted you are by these images independent 

of how anxious/fearful this image makes you and how anxious/fearful you are independent 

of how disgusted you are. 
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How anxious/fearful would you feel if you were in this scene independent of how disgusted 

you are by the scene? 

 How disgusted would you feel if you were in this scene independent of how anxious/fearful 

you are by the scene? (scale from 1-7)  
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How anxious/fearful would you feel if you were in this scene independent of how disgusted 

you are by the scene?  
 

 

 

 

 

 

 

 

 

 

 



 

149 

 

Appendix H - Disgust owards Individuals with Deviant Sexual Proclivities (DTDSP) 

See the original survey at 

http://homepage.psy.utexas.edu/homepage/students/Fleischman/sundew/proclivities/1.htm 

Imagine yourself in the following situations. Either standing within arms length (standing next 

to) the people described. Or reaching out and shaking hands with each of the people described. 

Please rate how disgusted you would feel in each of the following situations. 

 

How disgusted would you feel standing next to someone who you knew had committed adultery? 

          

1 2 3 4 5 6 7 8 9 10 

Not Disgusted Very Disgusted 

How disgusted would you feel shaking hands with someone who you knew was a gay man? 

How disgusted would you feel standing next to someone who you knew was sexually aroused by 

women’s feet? 

How disgusted would you feel shaking hands with someone who you knew had committed 

adultery? 

How disgusted would you feel standing next to someone who you knew was a lesbian? 

How disgusted would you feel standing next to someone who you knew enjoyed having sex with 

elderly people? 

How disgusted would you feel shaking hands with someone who you knew was a lesbian? 

How disgusted would you feel standing next to someone who you knew was a gay man? 

How disgusted would you feel shaking hands with someone who you knew enjoyed having sex 

with elderly people? 

How disgusted would you feel standing next to someone who you knew was sexually aroused by 

causing pain to other people?  

How disgusted would you feel shaking hands with someone who you knew was sexually aroused 

by women’s feet? 

How disgusted would you feel shaking hands with someone who you knew was sexually aroused 

by causing pain to other people? 

http://homepage.psy.utexas.edu/homepage/students/Fleischman/sundew/proclivities/1.htm


 

150 

 

How disgusted would you feel standing next to someone who you knew had molested a child?  

How disgusted would you feel standing next to someone who you knew had sex with animals? 

How disgusted would you feel standing next to someone who you knew had sex with their 

brother/sister? 

How disgusted would you feel shaking hands with someone who you knew had molested a 

child? 

How disgusted would you feel standing next to a man who you knew had committed a rape? 

How disgusted would you feel shaking hands with someone who you knew had sex with their 

brother/sister? 

How disgusted would you feel shaking hands with a man who you knew had committed a rape?  

How disgusted would you feel shaking hands with someone who you knew had sex with 

animals?  
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Appendix I Sex and Disgust Study-Representative Images 

Raters were asked to rate each image on how fearful, disgusting, sexual and enjoyable each 

image was. For the disgust category I subtracted the fear rating from the disgust rating and chose 

the 18 most disgusting images to be rated in the study. Since some of these images are taken 

from IAPS (International Affective Picture System) do not publish them in a public place. 

Here are three images (scaled down) the participants rated in the disgust conditions. 
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For the fear category I subtracted the disgust rating from the fear rating and chose the 18 most 

fear inducing images to be rated in the study. Here are three of the 18 images I used (scaled 

down)
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