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Abstract

Disgust operates in many domains of behavior. On the presumption that facets of this emotion
evince adaptive design, we conducted a cross-sectional study of 307 women, investigating changes in
disgust sensitivity across the menstrual cycle. Two hypotheses were tested, namely (i) sexual disgust
is an adaptation that serves to reduce participation in biologically suboptimal sexual behaviors, and
(1) many facets of disgust sensitivity compensate for cyclic changes in immunological robusticity via
patterned alterations in behavioral prophylaxis against pathogens. Hypothesis (i) was supported, as
disgust sensitivity in the sexual domain, and only in the sexual domain, was positively correlated with
presumed conception risk as assessed on the basis of self-reported position in the menstrual cycle.
Hypothesis (ii) was not supported, as no facet of disgust sensitivity changed as a function of the
presumed level of immunosuppression assessed on the basis of self-reported position in the menstrual
cycle. Results are discussed in light of published ethnographic evidence indicating that, in disparate
cultures, disgust is elicited by aberrant sexual behaviors, and sex is equated with eating. Together with
published findings on an animal model of sexual conditioning, this corpus suggests that sexual disgust
may be a panmammalian adaptation.
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1. Introduction

Disgust is a multifaceted emotion spanning a variety of behavioral domains. While most
investigators concur that this emotion originally evolved to protect the body from oral
incorporation of pathogen- and toxin-bearing substances, there is disagreement as to whether
adaptationist approaches explain the operation of disgust outside of the domain of dietary
selectivity (compare Cosmides & Tooby, 2000; Curtis & Biran, 2001; Haidt, McCauley, &
Rozin, 1994, Haidt, Rozin, McCauley, & Imada, 1997; Rozin, Haidt, & McCauley, 2000;
Wronska, 1990). In this paper we employ an adaptationist perspective in exploring the
operation of disgust across the menstrual cycle.

2. Menstrual cycle periodicity in the costs of disgust-relevant actions
2.1. Sexual selectivity and disgust

A variety of findings indicate that disgust is antithetical to sexual desire. Disgust is
negatively correlated with subjective sexual arousal in response to erotic films (Koukounas
& McCabe, 1997) and guided imagery (Vonderheide & Mosher, 1988). Descriptions of
protagonists’ disgust reactions decrease subjects’ arousal to a variety of erotic stories
(Malamuth & Check, 1980). Disgust sensitivity is negatively correlated with desire to
engage in a variety of sexual behaviors (Rempel & Baumgartner, 2003), and disgust figures
prominently in clinical sexual aversion disorder (Carnes, 1998). Cross-culturally, ethno-
graphic examples reveal antipathy between sexual arousal and disgust among the
Mangaians of Polynesia (Marshall, 1971, pp. 118, 121, 152), and the Bengkulu of Sumatra
(first author’s field notes).

Aberrant sexual behaviors such as bestiality, age-disparate unions, and sex with close
kin elicit disgust in Western populations (Angyal, 1941; Barker & Davey, n.d. cited in
Troop, Treasure, & Serpell, 2002; Haidt et al., 1994; 1997; Wronska, 1990). Incest and
other deviant sexual behaviors are similarly considered disgusting cross-culturally (first
author’s fieldnotes [Bengkulu, Indonesia]; Bubandt, 1998 [Bali, Indonesia]; Roscoe,
1994, p. 51 [Yangoro Boiken, Melanesia]; J. Haidt, personal communication [urban
Japan]; Gorer, 1938, pp. 152, 163 [Lepcha, Himalaya]; Shore, 1976, p. 280 [Samoa,
Polynesia]; Labby, 1976, p. 171 [Yap, Micronesia]; Haidt, Koller, & Dias, 1993 [urban
Brazil]; Gregor, 1985, p. 58 [Mehinaku, Amazonia]; Fortes, 1949. pp. 38, 251 [Tallensi,
Subsaharan Africa]; Beidelman, 1971a, p. 183 [Kaguru, Subsaharan Africa]; Evans-
Pritchard, 1951, p. 37 [Nuer, Subsaharan Africa]). Given that many aberrant sexual
behaviors are fitness reducing, we propose that sexual disgust is an adaptation that
functions to inhibit participation in biologically suboptimal sexual unions (see also
Cosmides & Tooby, 2000).

Fitness costs of biologically suboptimal sexual behavior are a function of the likelihood of
conception, since (a) inbreeding depression and other poor genes effects impact offspring
conceived through such unions, and (b) fertility is time limited, hence time spent in
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suboptimal behaviors cannot be dedicated to reproductive activities that would make greater
contributions to fitness. If sexual disgust is an adaptation designed to reduce the likelihood
that suboptimal sexual behaviors will occur, then sexual disgust sensitivity (the ease with
which disgust is elicited by aberrant sexual behaviors) should vary across the menstrual cycle
as a function of conception risk. Because fertility affects the costs and benefits of actions
solely in the sexual domain, and does not affect the costs and benefits of avoidance behaviors
in other domains in which disgust occurs, the predicted positive correlation with conception
risk should appear exclusively in the area of sexual disgust sensitivity, and should not be
evident with regard to other facets of disgust sensitivity.

2.2. Reproductive immunosuppression and disgust

In addition to variation in sexual disgust sensitivity as a function of conception risk,
other aspects of disgust sensitivity may vary as a function of a second, independent feature
of the menstrual cycle. Gestation requires the partial suppression of the maternal immune
system to tolerate the fetal allograft. Elevated progesterone levels in pregnancy shift the
balance in a number of chemical messengers that regulate immune responses, enhancing
maternal tolerance of foreign antigens. Pregnancy, particularly the first trimester, is
therefore characterized by decreased ability to combat pathogens and parasites, placing
both mother and fetus at risk (reviewed in Fessler, 2002). Moreover, if rejection of the
conceptus is to be precluded, maternal tolerance must begin prior to implantation and
subsequent development. The elevation of progesterone levels, and the accompanying
immunosuppression, therefore begins during the luteal phase of the menstrual cycle
(reviewed in Fessler, 2001).

Disease prophylaxis via the regulation of ingestion is a principal ultimate function
of disgust. If reproductive immunosuppression influences the costs of dietary choices
(a question yet to be answered), then disgust sensitivity in the food domain should correlate
positively with immunosuppression. If other aspects of disgust also perform a prophylactic
function (Curtis & Biran, 2001; Wronska, 1990), then the same patterned variation should be
evident in nonfood domains as well.

2.3. Predictions
The adaptationist perspective on disgust presented above generates two predictions:

1. The extent to which aberrant sexual behavior elicits disgust will be positively correlated
with conception risk. No other aspect of disgust sensitivity will vary in a systematic
fashion as a function of conception risk.

2. Disgust sensitivity, both as a general attribute and across many domains, will be
positively correlated with reproductive immunosuppression.

To test these predictions, we conducted a study of the relationship between position in the
menstrual cycle and disgust sensitivity in a variety of domains.



D.M.T. Fessler, C.D. Navarrete / Evolution and Human Behavior 24 (2003) 406—417 409
3. Methods

We used a cross-sectional design in which both conception risk and immunosuppression
were estimated on the basis of self-reported position in the menstrual cycle. This design
introduces substantial noise into the data, as the correlation between cycle position and both
conception risk and progesterone levels is incomplete and, moreover, self-report is not
always accurate. To partially compensate for the expected noise, we strove for a large
sample size with a greater diversity of participants than is typical of university settings.
Because a previous application of the measure that we chose to employ found a negative
effect of age (Quigley, Sherman, & Sherman, 1997), we sought a range of participant ages
so as to be able to test for an age effect as a check on the validity of our administration of
the instrument.

To obtain the desired sample, we created an Internet-based questionnaire consisting of two
parts (the complete instrument is posted at http://www.sscnet.ucla.edu/anthro/faculty/fessler/
disgustsurvey). Part I contained numerous health-related questions, and requested the dates
on which the most recent menstrual period (i.e., menses) and the preceding menstrual period
began. Because a graphic representation of a calendar makes it easy to count the interval
between two dates, more challenging pull-down date menus were employed so as to increase
the likelihood that participants would select dates based on their actual histories rather than on
the basis of preconceptions regarding cycle length. The difficulty of fabricating dates based
on preconceptions also discouraged frivolous respondents from participating, and made it
easier to identify those who did so. Part Il was a slightly modified form of the Disgust scale
(D-scale) (Haidt et al., 1994).

4. Participants

Participants were recruited through postings to psychology- and anthropology-related
web sites and listservs (list available on request). Participation was anonymous, and no
compensation was offered. One thousand two hundred fifty-nine people replied, but the
data for 952 were excluded from the analyses for the following reasons: failure to answer
any section of the survey; age younger than 18 or older than 45; chronic health problems;
cycle length variation of more than 2 weeks during the past 6 months; use of hormonal
contraceptives'; pregnancy; and length of previous or present cycle less than 22 days or
greater than 35 days. This resulted in a final sample of 307 women, ranging in age from
18 to 45 years (M=26.1, S.D.=7.4), and having a mean menstrual cycle length of
29.4 days (S.D.=3.1).

! Although we had hoped to treat participants taking hormonal contraceptives as a control group, of the 189
women who fell into this category, a majority reported using phasic contraceptives in which the hormonal dose
varies within the monthly pill cycle. Such within-cycle variation, the patterns of which differ between
contraceptive brands, precludes testing null predictions on a heterogeneous sample of contraceptive users. We
therefore abandoned the goal of examining contraceptive users and discarded responses from these individuals.
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5. Analysis

Scores on the D-scale were computed for both overall disgust sensitivity and disgust
sensitivity on each of eight constituent subscales (food, animals, body products, sex, body
envelope violations, death, hygiene, and magical thinking). Descriptive statistics for all
dependent measures of disgust relevant to our analyses are displayed in Table 1. D-scale
and subscale scores were compared with three continuous variables: presumed conception
risk based on day of cycle, presumed level of immunosuppression based on day of cycle,
and age.

To examine the effects of likelihood of conception on disgust sensitivity, we used an
expedient, if crude, method similar to that employed in a number of other cross-sectional
menstrual cycle studies (cf. Chavanne & Gallup, 1998; Gangestad & Thornhill, 1998;
Penton-Voak & Perrett, 2000), assigning each participant a conception risk based on the
number of days since onset of most recent menstruation (the so-called forward-counting
method). However, whereas previous studies employed questionable conception risk
figures provided by Joéchle (1973), we used Wilcox, Dunson, Weinberg, Trussell, and
Baird’s (2001) more reliable table of probability of conception for each day of the
menstrual cycle conditional on reaching that day. Because these figures cover 40 days, it
is not necessary to regularize the cycle, sort the sample beyond excluding individuals with
excessively short or long cycle lengths, or determine the exact length of the current cycle;
the latter feature makes forward counting the appropriate method for the Wilcox et al.
(2001) figures.

To examine the possible effects of reproductive immunosuppression on disgust sensitivity
we used another expedient, if crude, method also employed by others (cf. Thornhill &

Table 1

Descriptive statistics for D-scale and subscales

Subscales Mean S.D. Range
Food 2.98 .96 1-5
Animals 3.59 97 1-5
Body products 3.50 .98 1-5
Sex 3.47 .87 1-5
Body envelope violations 3.32 1.09 1-5
Death 2.52 1.18 1-5
Hygiene 2.55 .93 1-5
Magical thinking 2.70 1.00 1-5

D-scale (Sex subscale included)
Mean disgust across subscales 3.08 .62 1.5-4.6
Global disgust (Total) 24.62 4.94 12.0-36.5

D-scale (Sex subscale excluded)
Mean disgust across subscales 3.02 .64 1.3-4.7
Global disgust (Total) 21.15 4.51 9.0-33.0
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Gangestad, 1999) to calculate position in the menstrual cycle: the length of the previous
cycle was computed as the difference between the two dates provided, and this was
then used as an estimate of the projected duration of the present cycle (the so-called
backward-counting method). Employing published daily reference values for salivary
progesterone levels (Finn et al., 1988), we then assigned each participant a probable
immunosuppression level based on the number of predicted days before the onset of
next menstruation.

To examine the effects of position in the menstrual cycle on disgust sensitivity to aberrant
sexual behavior, we conducted a multiple regression analysis. The dependent variable was
subjects’ score on the sex subscale of the D-Scale (1-9). Anticipating an effect of age, we
controlled for age in assessing the independent effects of presumed conception risk and
presumed immunosuppression on sex disgust. The analysis revealed a significant effect for
presumed conception risk as a predictor of sex disgust in the predicted direction, B=3.14,
F(1,307)=2.01, P<.05, f=.11. An effect for age was found as well, B=—.02,
F(1,307)=6.05, P<.01, f=—.15. Presumed immunosuppression level did not significantly
affect sex disgust score, F'< 1.

To explore the effect of presumed conception risk, presumed immunosuppression level,
and age as predictors of disgust sensitivity as measured by each of the other seven subscales,
we conducted another multivariate regression analysis. The multiple dependent variables
were the scores on the subscales of food, animals, body products, body envelope violations,
death, hygiene, and magical thinking. On a test that the coefficient for presumed immuno-
suppression level was 0 in all dependent variables, the analysis revealed no significant effect,
F(7,303)=1.01, P>.05. An identical test for presumed conception risk revealed no effect as
well, F<1. However, there was an effect for age, F(7,303)=5.82, P<.0001. Inspection of the
regression tables for this analysis revealed significant negative effects of age on the food,
body products, and death subscales. Finally, we conducted a regression in which we
examined the effects of presumed conception risk, presumed immunosuppression level,
and age on subjects’ global disgust score (the average of all subscales including sex disgust).
The analysis revealed no significant effects for presumed conception risk, /<1, or presumed
immunosuppression level, /=0, but a significant effect for age, B=— .01, F(1,303)=3.99,
P<.05, f=—.12.

6. Discussion

As evidenced by our high discard rate, the level of detail requested in Part I and the
difficulty of guessing using the pull-down date menus created a reasonable filter against the
inclusion of frivolous participants. Our finding that disgust sensitivity declines with age is
consistent with published results (Quigley et al., 1997), indicating that the D-scale likely
functioned as intended. In contrast to the prediction derived from the reproductive immuno-
suppression hypothesis, disgust sensitivity in contamination-relevant domains is not corre-
lated with presumed level of immunosuppression as estimated on the basis of self-reported
position in the menstrual cycle. However, consistent with the prediction of the sexual



412 D.M.T. Fessler, C.D. Navarrete / Evolution and Human Behavior 24 (2003) 406—417

selectivity hypothesis, disgust sensitivity in the sex domain, and only in the sex domain, is
positively correlated with presumed conception risk as estimated on the basis of self-reported
position in the menstrual cycle.

It is difficult to interpret our finding that immunosuppression levels estimated on the basis
of cycle day do not influence disgust sensitivity given that, at present, little is known about
the degree to which Iuteal phase immunosuppression changes the costs of actions that may
entail disease exposure. In contrast to the ambiguity surrounding this null result, our
demonstration of a domain-specific positive correlation between presumed conception risk
and sexual disgust sensitivity provides direct support for an adaptationist account of sexual
disgust, as, for a number of reasons, this correlation cannot be explained as an accidental
consequence of some other, more general change. First, many investigators report increases in
sexual activity, sexual desire, and sexual satisfaction during the periovulatory period
(see Regan & Berscheid, 1999, for review; see also Clayton, Clavet, McGarvey, Warnock,
& Weiss, 1999; Gangestad, Thornhill, & Garver, 2002; Graham, Jannsen, & Sanders, 2000).
It is thus likely that there is an increasingly positive orientation toward things sexual as a
function of conception risk, a pattern in stark contrast to the simultaneous increase in sexual
disgust sensitivity. Second, there is some evidence that women (a) are more positively
inclined toward new social experiences around ovulation (Doty & Silverthorne, 1975), and
(b) increase their levels of physical activity and ranging behavior (reviewed in Fessler, 2003).
Both patterns are consistent with an increase in openness to new experiences as a function of
conception risk. The personality trait of sensation seeking is negatively correlated with
overall disgust sensitivity (Haidt et al., 1994), hence on atheoretical grounds one might expect
that, if aspects of disgust sensitivity were to change across the menstrual cycle, they would
decline as a function of conception risk, rather than increase. Similar conclusions derive from
the observation that there appears to be a general elevation of mood at ovulation (Altmann,
Knowles, & Bull, 1941; Graham et al., 2000; Henderson & Whissell, 1997; McCance, Luff,
& Widdowson, 1937).

In contrast to the inability of side-effect explanations to account for the observed pattern,
an adaptationist approach predicts that, since the fitness costs of suboptimal sexual behavior
are largely a function of conception risk, sexual disgust sensitivity, and sexual disgust
sensitivity alone, should be positively correlated with conception risk. Our findings in support
of this prediction are consistent with others’ reports that during the ovulatory period women
are more avoidant of activities that put them at risk of sexual assault (Chavanne & Gallup,
1998) and evince greater handgrip strength in response to imagined sexual assault (Petralia &
Gallup, 2002), patterns that presumably reflect a design to avoid suboptimal unions during
the period when conception is probable. We conclude that the functioning of disgust in the
sexual domain exhibits signs of adaptive design.

7. Limitations

For a number of reasons, the conclusions presented above should be considered
preliminary. First, the D-scale incompletely predicts performance on behavioral measures
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of disgust sensitivity (Rozin, Haidt, McCauley, Dunlop, & Ashmore, 1999). Second,
estimated position in the menstrual cycle is a crude index of conception risk, as even healthy
women may experience many anovulatory cycles (Haiman et al., 2002). Lastly, the method
used to estimate level of immunosuppression provides only a very rough estimate, as, in
addition to the problem of anovulatory cycles, both cycle length and sequential progesterone
profiles vary between and within individuals, and progesterone levels are affected by a wide
variety of lifestyle factors (Chiazee, Brayer, Parker, & Dufty, 1968; Finn et al., 1988; Lenton,
Landgren, Sexton, & Harper, 1984). Remedies to these limitations exist in the form of
(a) psychophysiological measures of disgust reactivity (Kring & Gordon, 1998), (b) assays of
hormonal indices of ovulation, and (c) assays of salivary progesterone. A more rigorous
investigation of the relationship between disgust sensitivity and the menstrual cycle is thus
both called for and feasible.

8. Future directions: tracing the phylogenetic roots of sexual disgust

The study reported above provides initial evidence that sexual disgust is a fitness-
enhancing feature of the evolved emotion at issue. Because the most compelling evolutionary
account includes both ultimate and phylogenetic explanations (Tinbergen, 1963), we turn to a
consideration of the evolution of sexual disgust.

The domains of eating and sex are conceptually linked in many cultures (cf. Carrin-
Bouez, 1998, p. 44 [Santal, South Asia]; Yalman, 1971, p. 95 [Sri Lanka]; first author’s
field notes [Bengkulu, Indonesia]; Brindley, 1995, p. 19 [Trobriands, Melanesia]; Meigs,
1984, pp. 36—39 [Hua, Melanesia]; Tuzin, 1978 [Arapesh, Melanesia]; McKnight, 1973
[Wik-Mungkan, Australia]; Thompson, 1996, p. 125 [Fiji, Polynesia]; Emanatian, 1996
[Chagga, Subsaharan Africa]; Shostak, 1981, p. 355 [!Kung, Subsaharan Africa]; Beidel-
man, 1971b [Kaguru, Subsaharan Africa]; Calame-Griaule, 1986, p. 373 [Dogon,
Subsaharan Africa]; Bohannan, 1958, pp. 85, 269 [Tiv, Subsaharan Africa]; Maxwell,
1983, p. 32 [Bemba, Subsaharan Africa]; Reichel-Dolmatoff, 1990, p. 11 [Kogi, highland
Columbia]; Gregor, 1985, pp. 69-91 [Mehinaku, Amazonia]; Arhem, 1998, p. 203
[Makuna, Amazonia]; Jonaitis, 1986, p. 136 [Tlingit, Pacific Northwest]). Although this
association may in part reflect similarities in experiential aspects of these two appetitive
forms of behavior, there is also substantial overlap between the psychophysiological
mechanisms governing action in the two domains (reviewed in Fessler, 2003). This overlap is
evident in an animal model.

Disgust, the emotion that eliminates appetitive desire for targeted food items (Rozin et al.,
2000), is linked to nausea and vomiting (Rozin et al., 2000; Wronska, 1990). Nausea and
vomiting are central to the acquisition of conditioned taste aversions (reviewed in Bernstein,
1999). The evolved mechanisms responsible for taste aversion learning appear to also operate
in the mating domain. If male rats are allowed to copulate with estrus females and then
injected with lithium chloride, causing nausea, they acquire an aversion to copulation (Peters,
1983; Peters, Blythe, Koch, & Kueker, 1989; but see also Lawrence & Kiefer, 1987). They
are averse only to copulation, and not to social interaction in general (Koch & Peters, 1987).



414 D.M.T. Fessler, C.D. Navarrete / Evolution and Human Behavior 24 (2003) 406—417

This conditioning does not result in a suppression of testosterone (Koch & Peters, 1992),
suggesting that it is the manifestations of sexual desire, rather than its wellsprings, that are
affected. Importantly, pairing copulations with electric shocks does not affect male copulatory
behavior (Peters et al., 1989)— just as in the food domain (Green, Bouzas, & Rachlin, 1972),
nausea is privileged as an inhibitor of rat sexual behavior. Although we cannot access the
emotional states of animals with precision, the intimacy of the association between nausea
and disgust in humans suggests that, as in humans, a disgust-like emotion serves to regulate
both dietary and sexual behavior in the rat.

In addition to their appetitive nature, the highly fitness-relevant tasks of feeding and
mating share the need to discriminate between possible targets on the basis of cost/benefit
ratios. We suggest that the task demands of feeding and mating are sufficiently similar that it
is parsimonious to use a single cost-marking mechanism in both domains. Natural selection
thus apparently coopted a mechanism that originally guarded the body against pathogens and
toxins, employing it to preclude fitness-reducing sexual behavior as well. Inbreeding
depression is a significant source of selective pressure in many species, hence a disgustlike
emotion can be expected to play a role in mating behavior in many mammals. While
identifying such an emotion in animals is challenging, relevant features of the display
repertoire of some species have been documented (cf. Berridge, 1991), making a comparative
enterprise potentially feasible.
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