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VARIABILITY IN THE INNATE BEHAVIOR OF DISGUST: A BRIEF
REVIEW
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ABSTRACT

Disgust is a feeling of revolt or rejection of something at an emotional level. It has been debated over the past century whether this feeling of disgust
is innate or not. Inherited behaviors are often described as being distinct from those behaviors that we acquire through experience. A large majority
of evolutionary biologists describe this primitive behavior of disgust as being innate. It must be stated that these innate behaviors are in some aspect
modified by the environment we live in. A review of disgust patterns will help us better describe the approach to some gastrointestinal infections.
Patterns of disgust shown by different individuals, certainly, are distinct from each other. This is because the disgust systems of different individuals
react discretely to certain stimuli and these systems evolve over the life of an individual. It is clear that disgust sensitivities vary among people and
much evidence suggests that present theories are not particularly accurate in describing the variability in this so-called innate behavior. Therefore,
we cannot label a pattern as being strictly innate or not innate. Some features or elements of every emotional pattern, including disgust, are innate,
and some are not. These intricacies need to be explored by further research as this may help us approach some gastrointestinal infections in a way
that addresses the root cause.
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INTRODUCTION occur more in certain regions. This will also help us approach the
problem that addresses the root cause for a lot of gastrointestinal

Disgust is a feeling of revolt or rejection of something on an . . . . .
& g J g diseases, which as this research suggests, might lie somewhere

emotional level. It has been debated over the past century

whether this feeling of disgust is universal (implying some
evolutionary basis) or not. Darwin (1) was the first one to suggest
that this pattern is universal; however, not only Darwin but also
renowned Professor Plutchik (2) describes disgust as one of
the basic, primitive human instincts. Many studies support this
idea of the universality of disgust (3, 4). Innate or instinctive
behavior is a stereotyped, hereditarily determined characteristic
of a species that is distinct from acquired behavior but open to
evolutionary analysis, as described by Lorenz (5, 6).

Motivation for Studying Disgust

Disgust sensitivities vary across the world, and so do hygienic
measures. The rate of gastrointestinal infections can be related
to the gastronomic affairs of people from a certain place (1, 7,
8). This may help us better understand why some infections
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in the problem of disgust.
The Nature of Innateness

First of all, it should be differentiated what makes a behavior
instinctive. Inherited behaviors are often described as being
distinct from those behaviors that are acquired through
experience (9). It is necessary to elaborate on the question of
which criterion we have to suggest whether a certain behavior
pattern is innate or not. Do these innate patterns develop
exclusively before birth? The answer is no. As described by
Grohmann (10), there is post-natal maturation of these innate
behaviors. Behaviors are too complex to be characterized under
a single classification of being “innate” or “not innate”, rather
it must be said that behaviors have certain elements that are
innate and certain elements that are not. One might say that
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innate behavior is something that develops without practice
or influence of environmental factors (11). Or such behavior
is displayed by individuals when they are raised in isolation.
Quite a few such experiments have been conducted in which
different animals have been isolated to study the innateness
of their behaviors (12). It must be stated that these innate
behaviors are in some aspect modified by the environment we
live in. Some behaviors may be over-expressed, and some may
be repressed, as suggested by a number of previous research
studies (5, 11, 13). It is also necessary to ascertain the fact
that labeling a pattern as being “innate” is mere wordplay,
and it sheds no light on the developmental aspects of such
behaviors. Most of the criteria for considering a pattern innate
are arbitrary (14).

Innateness of Disgust

A large majority of evolutionary biologists describe the primitive
behavior of disgust as being innate (1-3). They believe disgust to
be an adaptive measure evolved to avoid diseases or parasite-
contaminated food. They argue that disgust is a universal
driver of pathogen avoidance behavior in humans (7, 8). We
may agree with this idea, considering disgust is a major factor
that is responsible for some people to eat specific meals (picky
eaters). In most of the scenarios, the elicitors of disgust are
implicated in the transmissibility of pathogens (9). It seems that
the relationship between disgust stimuli and the corresponding
disease sources is reasonably consistent throughout humanity
(1,7, 8).

People tend to avoid meals which had elicited disgust sometime
in the past (8). A study that supposedly supports this idea of
the innateness of disgust suggests that people frown when they
are disgusted and have a specific pattern of facial movements
that limit the extent to which the surface of the eye is exposed
to pathogens (15). Some have suggested that this facial pattern
is to increase the visual acuity so that the potential pathogenic
substance can be better examined. This interpretation also
supports the pathogen-avoiding behavior (16). Furthermore, the
feeling of disgust makes a person avoid physical contact with
the substance that elicits such a response (17). This suggests
that our behavioral immune system depends on disgust to
guide it (18).

It is suggested that disgust sensitivities are higher in areas
where the rate of infectious diseases is higher. This is supported
by a study that showed people living in an area with higher
infection rates scored higher on disgust sensitivity compared
with people living in an area with lower infection rates (19, 20).
A study conducted by Tybur et al. (21) in 2016 measured disgust
sensitivities in about 11,000 participants from 30 nations
and provided similar results; i.e. higher disgust sensitivities in
the individuals belonging to the nations with higher infection
rates. Curtis et al. (22) conducted a study in which he found
that disgust sensitivities (of pictures collected by him) did not
vary across many nations. The sample size under question was
more than 30,000 individuals. This result is striking because it
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contradicts the results of previous research, but there is a way to
reconcile them (21). It might be said that the people with lower
disgust sensitivities that lived in high-infection areas developed
more resistance to infectious stress rather than developing
greater disgust sensitivities (23).

Variability in Disgust

Patterns of disgust shown by different individuals are distinct
from each other. This is because disgust systems of different
individuals react discretely to a certain stimulus, and these
systems evolve and improve over the life of an individual
(24, 25). A study was conducted globally where over 38,000
participants were asked to rate, on a Likert scale of 0-5, how
disgusting a series of so-called disgusting pictures (including
those of sick people, body fluids, and crowded trains) were
to them. It yielded that people in different areas of the world
showed a great degree of variability (mean standard deviation:
0.83) (21).

Trait-based Differences

It is known that individuals deviate in their behavioral patterns
from each other because they have different traits as shown by
the fact that obsessive compulsive disorder is often associated
with too much disgust sensitivity (26). On the contrary, people
with Huntington's disease show lesser disgust sensitivity (27).
These trait-based differences are important factors for variation
in disgust sensitivities. In addition, as described earlier in this
review, people learn from their environments; they evolve and
modulate their disgust sensitivities to better cope with the
environment (11, 13).

Cultural Background

Culture is the pool of beliefs, customs, and traditions that has
developed over time of a particular group of peoplein a particular
area at a particular period (28). Disgust may be a product of a
person’s cultural background, thus showing environmental
effects on human behaviors (13). A person's culture is thought
to play a significant role in determining disgust sensitivities,
even more so than heredity, which is discussed in more detail
under the next heading (29).

Genetics and Learning

Some studies have shown that a person's disgust sensitivities
depend heavily on their parent's disgust sensitivities (30-
32). This is because the children observe and learn from their
parents’ behaviors (33, 34). Davey et al. (34) showed that
parents and their children show similar scores on the disgust
scale. This implies that genetics, along with the environment,
has a significant effect on the disgust sensitivities of individuals.
A study was conducted on a sample of 38 monozygotic
twins and 34 dizygotic twins (29). Disgust scores of those
monozygotic ones were similar to those of the dizygotic ones
(p<0.05) (29). This showed that heredity is not as statistically
significant a factor as compared to environment or culture (29).
Another study that tested 131 monozygotic twin pairs showed
that about half of the disgust sensitivity variations were due to
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genetics. These findings strengthened the view that genes are a
major factor controlling disgust sensitivities (35).

CONCLUSION

As described earlier, the results of the study that measured
disgust sensitivity in over 30,000 individuals showed that
disgust sensitivities are very similar among people across
the nine regions of the world (22). If disgust was an adaptive
measure evolved to avoid parasitic infestations or infections,
then the results of the experiment would have been completely
different. Still, the possibility of this cannot be completely
ruled out, as disgust does prevent one from eating unhygienic
meals, as well as the contrasting results of Tybur et al.'s (21)
study (22).

Itis clear that disgust sensitivities vary among people, and much
evidence suggests that the aforementioned theories are not
particularly accurate to describe the variability in this so-called
innate behavior.

So, what are the reasons behind disgust variability? It seems
that the following factors can help to determine peoples’
disgust sensitivities: Culture, trait-based variations, general
hygiene behavior, genetics.

Some features or elements of every pattern including disgust
are innate, and some are not innate. More intricacies need to be
explored by further research on this pattern of disgust, keeping
in mind the factors stated above.

Ethics Committee Approval: N/A
Informed Consent: N/A
Conflict of Interest: The authors declared no conflict of interest.

Author Contributions: Concept: M.l., Design: M.I., Supervision: M.I, M.U.,
S.l. Resources: M.I., M.U., S.I. Materials: M.I., M.U,, S.I. Data Collection and/
or Processing: M., M.U., Analysis and/or Interpretation: M.l, M.U., S.I.
Literature Search: M.I, M.U., Writing Manuscript M.I,, S.I. Critical Review:
M., M.U, S.I.

Financial Disclosure: The authors declared that this study received no
financial support.

REFERENCES

1. Darwin CR. The expression of the emotions in man and animals. London: John
Marry; 1872. [Crossref]

2. Plutchik R. The emotions. University Press of America; 1991. [Crossref]

3. Brown DE. Human universals, human nature & human culture. Daedalus
2004;133(4):47-54. [Crossref]

4. Ekman P, Friesen WV. Constants across cultures in the face and emotion. ] Pers
Soc Psychol 1971;17(2):124-9. [Crossref]

5. Lorenz K. Evolution and modification of behavior. Chicago: University of Chicago
Press; 1965. [Crossref]

6. Lorenz KZ. The evolution of behavior. Sci Am 1958;199(6):67-74. [Crossref]

7. Angyal A. Disgust and related aversions. The Journal of Abnormal and Social
Psychology 1941;36(3):393-412. [Crossref]

8. SmithV. Clean: ahistory of personal hygiene and purity. Oxford: Oxford University
Press; 2007. [Crossref]

9. Curtis V, Biran A. Dirt, disgust, and disease. Is hygiene in our genes? Perspect Biol
Med 20071;44(1):17-31. [Crossref]

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Grohmann J. Modifikation oder funktionsreifung? Ein beitrag zur klarung
der wechselseitigen beziehungen zwischen nstinkthandlung und erfahrung.
Zeitschrift fiir Tierpsychol 1939;2(1-3):132-44. [Crossref]

Padilla SG. Further studies on the delayed pecking of chicks. Journal of
Comparative Psychology 1935;20(3):413-43. [Crossref]

Wiesner BP, Sheard NM. Maternal behavior in the rat. Oliver & Boyd; 1933.
[Crossref]

Douglas PM, Douglas M. Purity and danger: an analysis of concepts of pollution
and taboo. (1st edition) London: Routledge; 1996. [Crossref]

Worden F, Swazey J, Adelman G. The neurosciences: paths of discovery I. Springer
Science & Business Media; 2012. [Crossref]

Tichon JG. Using presence to improve a virtual training environment. Cybersychol
Behav 2007;10(6):781-7. [Crossref]

Lee DH, Mirza R, Flanagan ]G et al. Optical origins of opposing facial expression
actions. Psychol Sci 2014;25(3):745-52. [Crossref]

Smith RH, Parrott WG, Diener EF et al. Dispositional envy. Personality and Social
Psychology Bulletin 1999;25(8):1007-20. [Crossref]

Lieberman D, Patrick C. Are the behavioral immune system and pathogen disgust
identical? Evolutionary Behavioral Sciences 2014;8(4):244-50. [Crossref]
Schaller M. The behavioural immune system and the psychology of human
sociality. Philos Trans R Soc Lond B Biol Sci 2011;366(1583):3418-26. [Crossref]
Skolnick AJ, Dzokoto VA. Disgust and contamination: a cross-national comparison
of Ghana and the United States. Front Psychol 2013;4:91. [Crossref]

Tybur M, Inbar Y, Aarge L et al. Parasite stress and pathogen avoidance relate to
distinct dimensions of political ideology across 30 nations. Proc Natl Acad Sci U S
A 2016;113(44):12408-13. [Crossref]

Curtis V, Aunger R, Rabie T. Evidence that disgust evolved to protect from risk of
disease. Proc Biol Sci 2004;271(4):5131-3. [Crossref]

Curtis VA. Infection-avoidance behaviour in humans and other animals. Trends
Immunol 2014;35(10):457-64. [Crossref]

Haidt ], McCauley C, Rozin P. Individual differences in sensitivity to disgust: a scale
sampling seven domains of disgust elicitors. Personality and Individual Differences
1994;16(5):701-13. [Crossref]

Olatunji BO, Haidt J, McKay D et al. Core, animal reminder, and contamination
disgust: three kinds of disgust with distinct personality, behavioral, physiological,
and clinical correlates. JRP 2008;42(5):1243-59. [Crossref]

Olatunji BO, Lohr JM, Sawchuk CN et al. Multimodal assessment of disgust
in contamination-related obsessive-compulsive disorder. Behav Res Ther
2007;45(2):263-76. [Crossref]

Sprengelmeyer R, Schroeder U, Young AW et al. Disgust in pre-clinical
Huntington's disease: a longitudinal study. Neuropsychologia 2006;44(4):518-
33. [Crossref]

Sperber D. The modularity of thought and the epidemiology of representations.
In: Hirschfeld LA, Gelman SA, editors. Mapping the Mind: Domain Specificity in
Cognition and Culture. Cambridge: Cambridge University Press; 1994.p.39-67.
[Crossref]

Rozin P, Millman L. Family environment, not heredity, accounts for family
resemblances in food preferences and attitudes: a twin study. Appetite
1987;8(2):125-34. [Crossref]

Rottman J. Evolution, development, and the emergence of disgust. Evol Psychol
2014;29(12):417-33. [Crossref]

Widen SC, Olatunji BO. A developmental perspective on disgust: implications
for obsessive-compulsive disorder. Curr Behav Neurosci Rep 2016;3:204-10.
[Crossref]

Kim EH, Ebesutani C, Young J et al. Factor structure of the disgust scale-revised in
an adolescent sample. Assessment 2013;20(5):620-31. [Crossref]

Stevenson R, Oaten MJ, Case Tl et al. Children's response to adult disgust
elicitors: development and acquisition. Dev Psychol 2010;46(1):165-77. [Crossref]
Davey GC, Forster L, Mayhew G. Familial resemblances in disgust sensitivity and
animal phobias. Behav Res Ther 1993;31(1):41-50. [Crossref]

Sherlock JM, Zietsch BP, Tybur M et al. The quantitative genetics of disgust
sensitivity. Emotion 2016;16(1):43-51. [Crossref]

$TIMSJ


http://darwin-online.org.uk/content/frameset?pageseq=1&itemID=F1142&viewtype=side
https://books.google.com.tr/books?id=JaQauznPoiEC&printsec=frontcover&hl=tr&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://doi.org/10.1162/0011526042365645
https://doi.org/10.1037/h0030377
https://wellcomecollection.org/works/jfyftf3d/items?canvas=8
https://doi.org/10.1038/scientificamerican1258-67
https://doi.org/10.1037/h0058254
https://books.google.com.bd/books?id=jVhzLhe_3pcC&printsec=frontcover#v=onepage&q&f=false
https://doi.org/10.1353/pbm.2001.0001
https://doi.org/10.1111/j.1439-03https://doi.org/10.1939.tb01571.x
https://doi.org/10.1037/h0055137
https://psycnet.apa.org/record/1933-05176-000
https://doi.org/10.4324/9781315015811
https://books.google.com.tr/books?id=_igBCAAAQBAJ&printsec=frontcover&hl=tr&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://doi.org/10.1089/cpb.2007.0005
https://doi.org/10.1177/0956797613514451
https://doi.org/10.1177/01461672992511008
https://doi.org/10.1037/ebs0000018
https://doi.org/10.1098/rstb.2011.0029
https://doi.org/10.3389/fpsyg.2013.00091
https://doi.org/10.1073/pnas.1607398113
https://doi.org/10.1098/rsbl.2003.0144
https://doi.org/10.1016/j.it.2014.08.006
https://doi.org/10.1016/0191-8869(94)90212-7
https://doi.org/10.1016/j.jrp.2008.03.009
https://doi.org/10.1016/j.brat.2006.03.004
https://doi.org/10.1016/j.neuropsychologia.2005.07.003
http://www.dan.sperber.fr/wp-content/uploads/1994_the-modularity-of-thought-and-the-epidemiology-of-representations.pdf
https://doi.org/10.1016/s0195-6663(87)80005-3
https://doi.org/10.1177/147470491401200209
https://doi.org/10.1007/s40473-016-0087-0
https://doi.org/10.1177/1073191111434200
https://doi.org/10.1037/a0016692
https://doi.org/10.1016/0005-7967(93)90041-r
https://doi.org/10.1037/emo0000101



