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Significance

 Classical anthropological and 
cognitive theories propose that 
supernatural healing practices 
emerge when ordinary causal 
reasoning fails, yet direct 
quantitative tests remain scarce. 
Using 3,655 “local cures,” 
collected as part of a national 
project to document folklore in 
Ireland in 1937–1938, we 
quantitatively test a range of 
theories about the appeal of 
supernatural cures. Preregistered 
mixed-effects models reveal that 
diseases whose causes or bodily 
mechanisms would have eluded 
lay observers were around 50% 
more likely to attract religious or 
magical treatments, whereas 
disease severity, pain, anxiety, 
and need for care showed no 
reliable relationship with 
supernatural or religious cure 
content. These findings suggest 
epistemic uncertainty may be a 
driver of supernatural thinking 
about health.
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Why and when do people draw upon religious and supernatural solutions to problems? 
Cognitive scientists and anthropologists have proposed a range of answers, stressing reli-
gion and ritual’s capacity to alleviate anxiety, create a sense of order, or explain otherwise 
inexplicable events. Here, we leverage a unique dataset of 3,655 folk cures for 35 diseases, 
collected in 1937/8 from a mostly rural Irish sample born roughly between 1850 and 
1925. Since the diseases vary in theory-relevant ways and the cures vary in the degree to 
which they include religious and supernatural elements, this dataset facilitates a unique 
test of these predictions in a premodern western population. In preregistered tests, we 
find that diseases judged by two doctors to have causes and mechanisms that would 
be unclear to the patients were more likely to have supernatural/religious treatments. 
Contra common predictions, severe and disabling diseases did not have more supernat-
ural/religious cures and anxiety-provoking diseases did not have more ritualistic cures.

folk medicine | cultural evolution | cognitive science of religion | health psychology |  
ritual psychology

 The causes and treatments of illness have been regularly linked to supernatural and religious 
beliefs across human cultures and throughout time ( 1 ). Illnesses everywhere are thought 
to be plausibly caused by spirits, the evil eye, and breaking social taboos, and believed to 
be treatable with prayers, amulets, rituals, and shamanic healing. These supernatural beliefs 
exist alongside more naturalistic frameworks emphasizing, for example, contamination, 
herbal remedies, as well as more biomedically informed concepts ( 2 ). Within any given 
cultural group, there is typically substantial cross-disease variability in the extent to which 
people’s explanatory models and responses draw upon supernatural vs. naturalistic world-
views. Epilepsy, for example, is very often seen in supernatural terms ( 3 ) whereas cuts and 
stings more rarely acquire supernatural explanations. This variation provides a useful oppor-
tunity to test the explanatory power of theories about the function and role of supernatural 
and religious beliefs since different theories make distinct predictions about which kinds 
of contexts—and hence which diseases—are most likely to elicit supernatural responses. 
Careful comparison of supernatural and naturalistic responses to a range of different diseases 
may help researchers understand the role of religion in this important area—they reveal 
how people think and make decisions about illness, as well as shedding light on when we 
are prone to use supernatural and religious explanations more generally.

 Why might people draw upon supernatural or religious concepts, rather than naturalistic 
ones, when attempting to explain and remedy ill health? Theories within the cognitive, 
anthropological, and evolutionary literatures can be used to derive several testable hypoth-
eses, premised on the concept that treatments will spread more readily if they satisfy some 
psychological or social need. In brief, this literature suggests that 1) diseases with no 
obvious cause or mechanism (i.e., higher causal opacity or uncertainty) should be more 
likely to be treated with supernatural or religious cures 2) diseases that are more severe—
i.e., that have a higher case fatality rate—should be more likely to elicit religious treat-
ments, 3) diseases that provoke anxiety should be more likely to elicit ritualistic treatments 
and 4) diseases that incapacitate the patient and, therefore, increase the need for care and 
support, should elicit more religious treatments. Though we acknowledge these factors 
are interconnected (e.g., uncertainty can increase anxiety, severity can increase uncertainty), 
we will discuss them separately to differentiate the theoretical basis of each.

 Despite the prominence of these theories, little work has examined how different types 
of existential threats influence the expression of religious/spiritual belief and behavior 
within a single domain such as illness, and even fewer have done so in a way that allows 
for comparison with the use of scientific/naturalistic explanations under similar circum-
stances. By looking at factors like uncertainty, severity, anxiety, and need for support 
together, we can differentiate between them, to draw more precise conclusions about if, 
when, and why different meaning-making systems are engaged.     D

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.p

na
s.

or
g 

by
 B

R
U

N
E

L
 U

N
IV

E
R

SI
T

Y
 o

n 
Ju

ly
 5

, 2
02

6 
fr

om
 I

P 
ad

dr
es

s 
13

4.
83

.2
.2

52
.

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:micheal.debarra@brunel.ac.uk
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2511006122/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2511006122/-/DCSupplemental
mailto:
https://orcid.org/0000-0003-4455-6214
https://orcid.org/0000-0003-3943-8627
https://orcid.org/0000-0001-9224-7534
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2511006122&domain=pdf&date_stamp=2025-11-27


2 of 9   https://doi.org/10.1073/pnas.2511006122� pnas.org

Natural, Supernatural, and Religious. How ought we distinguish 
between natural, supernatural, and religious treatments? 
“Supernatural” can be defined as things beyond scientifically 
verifiable natural laws, but this definition does little to help us 
understand how people for much of human history might have 
thought about this category. For the 1930s Irish people who 
generated our dataset, “verifiable and natural” are more likely 
to consist of observable causal processes like physical touch or 
consuming a substance than scientific principles. Supernatural 
beliefs that are “beyond” natural consist of more complex causal 
processes, like actions at a distance, or the ideas of similarity in 
sympathetic magic. Though people do seem to be able to think 
about both these categories as distinct and sometimes co-occurring 
causes of illness (4, 5), it is not straightforward to specify the 
exact characteristics that consistently differentiated one from the 
other. The belief that a disease is caused by an invisible spirit is 
in many ways like the belief that disease is caused by invisible 
bacteria, and researchers have emphasized supernatural and natural 
thinking draws on some similar patterns of cognitive processing 
(6, 7). Identifying what counts as “religious” is not straightforward 
either. For our purposes, we are interested in religious beliefs as 
they appear in folk treatments. Although religious institutions 
encompass more than the supernatural, religious folk beliefs can 
be regarded as a subset of supernatural beliefs. Here, we focus on 
practices such as the use of holy water or religious sites within 
folk treatments—these represent a specific subset of the complex 
causal processes we classify as supernatural.

 We recognize that people using these cures might not sharply dis-
tinguish natural vs. supernatural. Nevertheless, this distinction is 
useful for testing theories of the origins of supernatural concepts out-
lined below and provides a basis for drawing a line to separate two 
categories that likely blur together somewhat in most people’s minds.  

Diseases with No Obvious Cause or Mechanism. Malinowski (8) 
argued that supernatural reasoning is more readily applied where 
the causal processes that determine outcomes are not observable, 
comprehensible, or obviously modifiable. For instance, people 
understand perfectly well the labor and skill needed to build 
canoes or maintain a productive garden and that magic and ritual 
cannot substitute for these quite nonmagical investments. But they 
also recognise that good harvests and successful fishing expeditions 
are a function of other less tractable processes. Supernatural 
rituals are directed toward these latter unpredictable aspects. For 
example, deep sea fishing is more imbued with magic and ritual 
than low-risk fishing within the lagoon (8). More relevant to our 
current project, Malinowski noted that diseases with obvious 
explanations—obvious within a given medical framework —
tended to elicit materialistic explanations (e.g., eating too much, 
working too hard) whereas diseases with less obvious explanations 
were attributed to witchcraft. A straightforward prediction from 
this perspective is that diseases which are less comprehensible 
will attract more magical and religious cures. This effect has been 
suggested as part of the origin of shamanistic practices (9), and 
more recently, similar effects of uncertainty around the causes 
of illness have been found experimentally in Mauritius (10). 
When causes of mystery diseases were portrayed as unclear, 
participants saw supernatural causes as more likely and diseases 
with supernatural causes as requiring supernatural cures.

 But why might people find supernatural cures more compelling 
when the etiology (causes of an illness) and pathology (symptoms 
and progression) are unclear? Hong ( 11 ) and others ( 12 ) have 
argued that people find it psychologically difficult to accept igno-
rance and ineffectiveness when faced with opaque processes like, 

presumably, some illnesses. Working under assumptions of deter-
minism (everything has a cause) and cosmological holism (all 
events are interconnected and these webs of connection span nat-
ural and supernatural domains), people seek ways of changing 
important outcomes despite the apparent intractability ( 13 ). 
Contrast tuberculosis (TB), with no obvious cause and unobserv-
able disease processes, with a cut that has an obvious cause. A 
bandage or a salve does not seem like a plausible treatment for TB 
but does for a cut. Opaque illnesses like TB present fewer options 
for obvious naturalistic cures. When causes and processes of a 
disease are unclear, we might expect a greater reliance on more 
general-purpose supernatural cures. Cases where diseases are given 
both supernatural and natural causes show the same pattern ( 5 ). 
HIV can be believed to be caused by both a virus and witchcraft: 
the virus explains the disease process, while witchcraft explains 
why this particular person encountered the virus (see also ref.  14 ). 
These are not competing explanations for the same level of causa-
tion. The natural cause accounts for the biomedical mechanism; 
the supernatural cause addresses the more opaque social or moral 
“why-me” question ( 10 ).

 Religious cures may also help people recover from the destabi-
lizing effects of illness by providing them with a sense that these 
events, while disruptive, are under some form of external control 
and influence ( 12 ). The sense that one’s illness is incoherent and 
unpredictable is associated with a reduced ability to cope and plan, 
as well as poorer survival, over and above the direct effects of the 
pathology ( 15 ). Cures framed in a religious/supernatural way may 
be particularly good in helping people gain a sense of control over 
their circumstances.

 If these theories accurately characterize people’s responses to 
illness, then we should see greater use of supernatural worldviews 
in response to illnesses with uncertain causes or which involve 
unfamiliar combinations of symptoms, relative to illnesses that 
are more coherent and predictable.  

Severity. Religious and supernatural cures might be particularly 
important for severe illnesses as these illnesses may provoke 
existential concerns. According to some scholars, the religious 
and spiritual ideas have the capacity to alleviate mortality anxiety 
and other types of existential concerns (16, 17). Religious and 
supernatural beliefs that suppose an afterlife or nonmaterial 
spiritual world are argued to give solace to people whose material 
existence is threatened by illness and the reminders of death (17, 
18), and can offer comfort in times of upheaval and misfortune 
(19). Indeed, some studies have found that reminding people 
of their own mortality led to stronger religious beliefs and a 
stronger belief in divine intervention (20). More ecologically 
valid studies have found increases in religiosity among terminally 
ill people (21) and people who experienced hardship due to a 
natural disaster (19). However, other studies have seen little 
effect (10, 22) and so there is a clear need for additional tests of 
the explanatory power of these theories.

Ritual and Anxiety. Anxiety has clear adaptive benefits in situations 
of potential danger when one’s actions can have an immediate 
impact on the anxiety-causing stimuli such as fighting or fleeing 
a predator (23). When this is not the case, anxiety can become 
chronic and damaging. Repetitive and ritualistic behaviors may 
provide relief from such maladaptive anxiety. Why? At a cognitive 
level, ritual actions are argued to provide a period of high-prediction 
accuracy, enabling the person to recover a sense of control (24) and 
thus improving performance, decision-making, and well-being (25). 
The capacity of ritualized behavior to provide relief from anxiety 
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may have deep evolutionary roots (26) with nonhuman animals 
also displaying repetitive ritualistic-like behaviors such as pacing in 
conditions of chronic anxiety (27).

 In humans, the stress that comes from the ability to ruminate 
on existential questions provides additional scope for chronic anx-
iety, especially during periods of illness. According to theories of 
ritual, anxiety-provoking illnesses should therefore have more 
ritualistic components in their treatments (e.g., performing a set 
of steps several times unnecessarily) than more benign illnesses. 
Anxiety is likely one of the underlying mechanisms of the effects 
of severity and uncertainty and can be present even in illnesses for 
which we see a tractable cause. Thus, the use of ritual should be 
prevalent across both supernatural/religious and naturalistic 
treatments.  

Religious Care. Some evolutionary theories suggest that religion 
has the adaptive benefits of helping humans cooperate in 
demanding situations (28, 29), solidifying social bonds, and 
redistributing material resources in the face of adversity (30, 31). 
Believers of some gods consider that gods reward people who carry 
out acts of charity and care for the sick. Theorists like Stark (32) 
have argued that part of what made early Christianity spread was 
the mandate to look after the sick and needy. The higher survival 
rate of Christians during plagues, and general tendency to do 
better through their cooperative efforts, was noticed by others, 
seen as evidence of the power of their God, and caused more 
people to convert. Illness and injury can cause long periods of 
incapacity where the victim is unusually vulnerable and dependent 
on care from kith and kin. For example, Sugiyama (33) found that 
90% of Shiwiar forager-horticulturalists spent a month or more 
incapacitated by illness or injury in their lives; without extensive 
social support, such a period of incapacity will be fatal. Rather 
than the treatments themselves helping people who are ill, the 
adaptive benefit may lie in their ability to encourage social support. 
They do so by signaling that the sufferer is a good cooperative 
partner and worthy of care by others in the community (34) to 
increase one’s chance of surviving an illness (e.g., ref. 35). The 
onset of illness may thus be a prudential moment to demonstrate 
a commitment to the relevant religious community via engaging in 
a faith-based treatment (35, 36). From this material benefits theory, 
we can suggest that religious treatments (as a subset of the broader 
category of supernatural treatments) will be more common when 
illness requires more care.

The Schools’ Collection from the Irish National Folklore 
Collection. We examine supernatural/religious and naturalistic 
content in a large database of folk medical cures for a broad range 
of diseases collected in the 1930s in Ireland, when supernatural 
and natural folk cures were in wide usage (37). This digitalized 
dataset includes over 740,000 pages of folklore, including folk 
cures collected across the Irish Free State, soon after its formation. 
The cures were collected as part of a broader folklore project 
involving 50,000 children and 5,000 schools (38). The children 
interviewed parents, grandparents, and elders on local history, 
traditions, farming practices, as well as folk medical practices. 
Their records were transcribed and collected under the supervision 
of teachers to create a unique dataset which may illuminate, among 
other things, medical and religious culture in a sample of people 
born between 1850 (the likely birth year of the oldest informants) 
and 1925 (the data-collecting children).

 The cures include a range of naturalistic cures (e.g., to cure a 
nosebleed, draw blood from the face by applying a cold object to 
the back of the neck), religious cures (e.g., holy water is poured 
into an aching ear while saying a prayer), and other supernatural 

cures (e.g., put a worm in a bottle and bury it where it cannot be 
found to cure a toothache). Since the diseases that these cures treat 
vary along theoretically relevant dimensions like seriousness and 
causal opacity, they provide a unique testing ground for theories 
which predict when religious and supernatural cures will dominate 
over more naturalistic treatments.

 One might expect naturalistic treatments to outcompete super-
natural and religious cures because they are more effective at alle-
viating symptoms or shortening illness. However, cross-culturally 
and historically, folk cures often rely on intuitive but implausible 
biological processes and, with some exceptions, are unlikely to 
benefit people directly ( 39 ,  40 ). A cursory examination of the 
treatments in the corpus suggests that the vast majority have no 
direct beneficial effects.  

﻿Hypotheses.     Based on the theories outlined above, we have for-
mulated the following hypotheses. We were largely agnostic on 
which of these hypotheses would be supported but used them to 
structure our search for patterns in the uses of supernatural and 
naturalistic cures.

-	 H1: Illnesses with unclear causes and unclear underlying 
pathology will be more commonly treated with supernatural 
treatments (including religious treatments).

-	 H2: Severe illnesses will be more commonly treated with super-
natural treatments (including religious treatments) than with 
naturalistic treatments.

-	 H3: Ritualistic treatments (both natural and religious/super-
natural) will be more common when illnesses provoke high 
anxiety.

-	 H4: Explicitly religious treatments (as opposed to other types 
of supernatural content) will be more common when illness 
results in a need for care.

 In addition to these preregistered hypotheses (https://osf.io/
ed8v9 ), we performed some exploratory analyses. All confirmatory 
and exploratory tests are clearly labeled below. The dataset and 
the analysis code are also available on figshare (https://figshare.
com/s/77c9c858581e5014feed ).   

Results

Descriptive Statistics. The most frequent diseases in the dataset 
were warts (N = 576), followed by whooping cough (N = 365), 
toothache (N = 225), and burns (N = 190). The diseases with 
the greatest proportion of supernatural nonreligious treatment 
were whooping cough (72%), mumps (66%), and warts (53%). 
Religious treatments were represented in a greater proportion in 
treatments for sties (40%), erysipelas (28%), and rickets (25%). 
Corns (100%), cuts and wounds (95%), and earache (94%) were 
treated with naturalistic treatments more than other diseases. 
Mumps (74%), sties (63%), and rickets (48%) were most often 
ritualistic while cuts and wounds (100%), broken bones (98%), 
and bleeding (97%) were most often not ritualistic. The tables 
in part 1 of SI Appendix show the descriptive statistics for the 
predictor and outcome variables for each disease, respectively.

Uncertainty About the Causes and Mechanisms of Illness. We 
predicted (H1) that treatments would be more likely to have 
supernatural and religious content if the illnesses had no clearly 
identifiable cause or mechanism. To test this, we used two proxies 
for uncertainty based on the ratings provided by two medical 
doctors: uncertainty about the cause and uncertainty about the 
mechanism. According to our medical experts, the antecedent D
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causes of illnesses like rheumatism (rating = 9), rickets (rating = 9),  
and cancer (rating = 8.5) would be unclear to people without 
a medical education. In contrast, sprains, stings, and burns (all 
ratings = 1) have obvious causes and there is little uncertainty about 
the chain of events that led to the pathology. Uncertainty about 
the biological mechanisms underlying the pathology was judged 
to be high in, for example, rheumatism, rickets, and hiccups (all 
ratings = 9) whereas burns, broken bones, and thorns are diseases 
in which mechanisms are more obvious (all ratings = 2-2.5).

 Mixed effects logistic regression models show that both proxies 
for uncertainty about the disease predict a higher proportion of 
religious/supernatural treatments in the diseases ( Fig. 1 ). In the 
exploratory split of dataset, both uncertainty about the mechanism 
underlying the illness (OR = 1.76, 89% CI[1.23, 2.52]) and the 
cause of the illness (OR = 1.63, 89% CI[1.17, 2.33]) predicted 
more religious/supernatural treatments. In the confirmatory split 
of the dataset, the effect sizes were similar for uncertainty about 
the mechanism (OR=1.66, 89% CI [1.10, 2.50]) and cause uncer-
tainty (OR = 1.45, 89% CI[0.96, 2.18]), though the CI crosses 
1 for cause uncertainty.        

 In the full dataset, which enables the most precise estimate of 
effect size, uncertainty about the mechanisms underlying the 
illness (OR = 1.74, 89% CI[1.22, 2.50]) and the cause of the 
illness (OR = 1.56, 89% CI[1.09, 2.24]) predicted more religious/
supernatural treatments. We can interpret this to mean that 1-SD 
increase in the uncertainty about the mechanism or the cause leads 
to a 74% and 56% increase respectively in the odds that a super-
natural or religious element will be present in the treatment. Note 
that the full regression tables for these analyses are available in part 
2 of SI Appendix .

 In the logistic regressions above, religious and supernatural 
treatments are combined and contrasted with naturalistic treat-
ments. In an exploratory mixed effects multinomial logistic regres-
sion model, we investigated whether religious and supernatural 
treatments might have distinct relationships with uncertainty. As 
the center two panels in  Fig. 1  show, we observed a consistent 
relationship only between uncertainty about the mechanism and 
supernatural content. The other results directionally suggest that 
both types of uncertainty may influence both religious and super-
natural content, but the findings were not clear.

 Although we had no theory-driven prediction, diseases with 
uncertain causes (OR = 1.60, 89% CI [1.23, 2.09] in the full 
dataset) and mechanisms (OR = 1.82, 89% CI [1.39, 2.38]) were 

more likely to have ritualistic treatments, see the Right  panel in 
 Fig. 1 .

 Since religious/supernatural cures tend to be ritualistic (as con-
firmed in our data: OR = 2.77, 89% CI [2.28, 3.37]), we won-
dered whether ritualistic content could explain the uncertainty- 
religious/supernatural relationship shown in  Fig. 1 . To check this, 
we reran the mixed effect logistic regression model predicting 
religious/supernatural vs. naturalistic treatment adding ritualistic 
(vs. nonritualistic) treatment to the uncertainty predictors with 
the full dataset. This association between uncertainty about the 
mechanism and religious/supernatural treatment remained when 
adding ritualistic vs. nonritualistic treatment to the model (OR = 
1.64, 89% CI [1.16, 2.30]), though the association was stronger 
for the ritualistic predictor (OR = 2.76, 89% CI [2.27, 3.35]) 
than for the uncertainty about the mechanism. Similarly, the asso-
ciation between uncertainty about the cause and religious/super-
natural content remained of a similar magnitude when adding 
ritualistic treatment to the model (OR = 1.49, 89% CI [1.05, 
2.09]). The association was again stronger for the ritualistic pre-
dictor (OR = 2.76, 89% CI [2.27, 3.36]).  

Severity of the Illness. To test H2, which predicted that severe 
illnesses are more commonly treated with supernatural/religious 
treatments than with naturalistic treatments, we used five proxies 
for severity: the proportion of patients expected to die of the 
disease in 1930s Ireland, the expected level of sickness of the 
typical patient seeking medical help, the proportion of patients 
who are very sick, the level of pain of the typical patient seeking 
medical help, the proportion of patients with severe pain. Diseases 
rated as severe on most of these metrics included TB, broken 
bones, cancer, and whooping cough whereas hiccups, ringworm, 
and warts were rated as more benign.

 Mixed effects logistic regression models showed no robust rela-
tionships between the five proxies of severity and the content of 
the treatments: for brevity, we report the findings from the full 
dataset only. One proxy for severity was associated with somewhat 
higher religious/supernatural content: the sickness of the typical 
patient (OR = 1.29, 89% CI[0.86, 1.92]). The other four proxies 
for severity showed no positive or negative effects on supernatural/
religious content. These included the proportion of patients expected 
to die of disease (OR = 1.04, 89% CI[0.79, 1.36]), the proportion 
of patients with severe pain (OR = 0.82, 89% CI[0.57, 1.19]), the 
pain of the typical patient (OR = 0.76, 89% CI[0.51, 1.13])  

Religious/supernatural
v naturalistic

Supernatural v
naturalistic

Religious v
naturalistic

Ritualistic v
non−ritualistic

1.0 1.5 2.0 2.5 1.0 1.5 2.0 2.5 1.0 1.5 2.0 2.5 1.0 1.5 2.0 2.5

Uncertainty about
 the mechanism

Uncertainty about
 the cause

odds ratio (89% CI)

exploratory dataset confirmatory dataset full dataset

Fig. 1.   Supernatural/religious cures for uncertain illnesses. Left panel shows coefficient plot with standardized coefficients from a mixed effect logistic regression. 
This preregistered analysis supports the hypothesis that diseases that provoke uncertainty would have more religious and supernatural treatments. The center 
two panels examine the effects of uncertainty on supernatural and religious separately using mixed effect multinomial logistic regression. The Right panel shows 
the relationship between uncertainty and ritual: this relationship was not predicted. All coefficients are standardized, and models have only one fixed effect. 
The random effects are disease and school.D
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and the proportion of patients who are very sick (OR = 1.09, 89% 
CI[0.72, 1.63]), see  Fig. 2  Left  panel. Therefore, we did not find 
support for the prediction (H2) that severity would be more com-
monly associated with religious/supernatural treatments than 
naturalistic treatments.        

 In an exploratory analysis, we also examined whether more 
severe diseases had more ritualistic content. Ritualistic treatments 
were no more common in diseases high in the various measures 
of severity, with the exception of pain, which predicted lower levels 
of ritual content. See  Fig. 2 , Top  Right  panel.  

Anxiety-Inducing Diseases. To test H3, which predicted that 
ritualistic treatments (both scientific/natural and religious/
supernatural) are more common when illnesses provoke high 
anxiety, we also asked the medical experts to estimate the typical 
anxiety levels of patients seeking care for this illness as well as the 
proportion of patients experiencing high anxiety.

 The results show that the anxiety of the typical patient and the 
proportion of patients with high anxiety were unreliable predictors 
of ritualistic treatment in the exploratory, confirmatory, and full 
datasets. In the full dataset, the OR for the anxiety of the typical 
patient was 1.02 (89% CI[0.72, 1.43]), and the OR for the pro-
portion of patients with high anxiety was 0.97 (89% CI[0.70, 1.34], 
 Fig. 2 , Bottom  Right ). The prediction that (H3) anxiety-inducing 
diseases would be more commonly associated with ritualistic than 
nonritualistic treatments, was not supported.

 A reviewer usefully suggested an alternative way to conceptualize 
anxiety: it stems from the perception that one’s situation is both 
highly uncertain and highly consequential. While our measure of 
anxiety—asking doctors to estimate the anxiety levels of patients 
with illnesses—presumably captures this emotional state, a more 
direct approach may be to look at the interaction of uncertainty 
and severity. As a test case, we regressed uncertainty about the cause 
and sickness of the typical patient on the probability that a cure had 

supernatural content. We chose these measures of uncertainty and 
severity since they had stronger relationships with supernatural con-
tent in the aforementioned analyses. The interaction of cause uncer-
tainty and sickness level did not predict more supernatural treatment 
(OR = 0.80, 89% CI[0.54, 1.18]) and neither did the interaction 
of other measures of uncertainty and severity.  

Diseases Elicit Need for Care. We included measures of disability 
and need for care to test (H4) the material benefits theory described 
above, which predicted that explicitly religious treatments (as 
opposed to other types of supernatural content) will be more 
common than naturalistic treatments when illness results in a 
need for care. However, neither the disability of the typical patient 
nor the proportion of patients with severe disability had a robust 
relationship with religious treatment, with CI including 1 in call 
cases. In the full dataset the OR estimate for religious treatment 
vs. naturalistic treatment was 0.26 (89% CI[0.05, 1.33]) for the 
disability of the typical patient and 0.82 (89% CI[0.62, 1.10]) 
for the proportion of patients with severe disability.

Discussion

 Cognitive scientists and anthropologists have developed a range 
of theories about when and why people draw upon religious and 
supernatural solutions to problems: they bring predictability to 
uncertain situations, reduce anxiety, and encourage community 
support and cooperation. By testing this in a corpus of early 20th 
century Irish folk medicine we found that illnesses with unclear 
causes or biological mechanisms were more commonly treated 
with supernatural/religious and ritualistic treatments than disease 
with more obvious causes or pathologies. This finding is congruent 
with classical anthropological work from Malinowski and others 
pointing out the particular importance of supernatural interven-
tion in situations of uncertainty.

Religious/supernatural
v naturalistic

0.5 1.0 1.5 2.0

Pain of 
typical patient

Proportion of patients
 with severe pain

Proportion of patients 
who are very sick

Sickness of 
typical patient

Proportion of patients 
who die of disease

odds ratio (89% CI)

Ritualistic v
 non−ritualistic

0.5 1.0 1.5

Proportion of patients
 with severe pain

Pain of 
typical patient

odds ratio (89% CI)

Ritualistic v
 non−ritualistic

0.5 1.0 1.5

Anxiety of 
typical patient

Proportion of patients
 with high anxiety

odds ratio (89% CI)

exploratory dataset confirmatory dataset full dataset

Fig. 2.   Cures for painful and severe illnesses. Left panel suggests 
that severe diseases are not treated with more supernatural/
religious treatments. Top Right panel suggests that painful 
diseases are less likely to be treated with ritualistic treatments; 
this was not a predicted association. The Bottom Right panel 
indicates no relationship between anxiety and ritualistic 
treatment. These standardized coefficients are derived from 
mixed effect logistic regression models with one fixed effect and 
two random effects, disease and school.D
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 Jackson et al. ( 41 ) recently found that people across time and 
societies were more inclined to use supernatural concepts to 
explain natural events like disease and famine than human-caused 
events like murder and theft. Illness was the domain most often 
explained in supernatural terms. Their argument—that the inex-
plicability of the phenomena is a key determinant of supernatural 
concepts—is well supported by our more focused exploration of 
the disease domain. The supernatural cues in our dataset did not 
appear tightly linked to supernatural entities that had caused the 
illness. Rather, it seemed that people were seeking practical solu-
tions to problems and when the disease had no intuitive cure, 
people fell back upon more supernatural concepts.

 Why should uncertainty about the mechanisms or causes elicit 
more supernatural content? It seems likely that people want to do 
﻿something  in the event of illness: accepting that a process is gov-
erned by unobservable and unmodifiable processes may be psy-
chologically unsatisfying, and in some circumstances, maladaptive. 
In biomedical contexts, people appear to prefer aversive interven-
tions like surgery over doing nothing (usually termed “watchful 
waiting”), even when surgical outcomes are poorer ( 42 ). But when 
the causes and mechanisms of a disease are a mystery, the illnesses 
present few affordances for action and folk models of biology and 
healing fail to suggest plausible ways to intervene. Perhaps it is in 
these contexts that people draw upon more supernatural treat-
ments grounded in more diffuse and elastic conceptual frame-
works, such as sympathetic magic.

 In our dataset, diseases with obvious causes and mechanisms 
like broken bones tended to get natural treatments (though it 
should be noted that bone setting was probably one of the few 
potentially effective treatments in our dataset). The mechanisms/
causes of broken and dislocated bones are obvious, and people 
who hunt or tend animals may well have encountered additional 
examples of these pathologies. The solutions are intuitive: pull the 
limb along its axis till the bone recovers its position for a disloca-
tion and stabilize the bone so that it heals straight for a fracture. 
In the dataset, specific local people with experience of these pro-
cedures were mentioned, and unsurprisingly, there were few super-
natural cures for broken bones.

 Cuts, wounds, and burns had similarly natural treatments, 
though these were unlikely to be effective: cobwebs for cuts and 
butter/vinegar/paraffin/lard/baking soda for burns. Sties and oral 
thrush, on the other hand, were thought by the doctors to have 
causes and mechanisms that would be opaque to the patient, and 
these tended to have supernatural cures like pointing specific num-
bers of thorns at the stie or having a person born after the death 
of their father breath down the thrush-afflicted mouth. If a lack 
of actionable intervention points is indeed what drives individuals 
toward supernatural cures, this may clarify why uncertainty about 
underlying mechanisms is a more reliable predictor of resorting 
to such remedies than mere ambiguity about what caused  
the disease.

 Infectious diseases like mumps, whooping cough, erysipelas (a 
skin rash), scrofula (a neck swelling, often caused by TB) are more 
frequently associated with supernatural cures. This pattern could 
emerge because infectious agents—especially when poorly under-
stood—offer limited points of direct intervention from a lay per-
spective. Historically, the invisible, dynamic, and often unpr edictable 
nature of infectious agents confounded straightforward causal attri-
butions and thwarted easy, mechanical remedies. Without a clear 
way to link what we do to preventing or treating these illnesses, 
ordinary explanations fail to offer practical steps for action. As a 
result, people may turn to broader, more flexible ideas—like super-
natural forces or sympathetic magic—to explain and control dis-
eases they cannot otherwise understand or manage.

 Our study suggests a more robust relationship between uncer-
tainty and supernatural treatments than between uncertainty and 
explicitly Christian treatments: It may be that the framing of the 
questions (“local cures”) may have deterred people from including 
more orthodox religious solutions since, at the time, there was a 
tension between orthodox Catholicism and folk Christian/super-
natural beliefs. Some, presumably common, religious responses 
to illness like praying for divine intercession, lighting a votive 
candle, consulting a priest, or requesting that a Mass be offered 
were notably absent from the corpus. For similar reasons, the 
question elicited relatively few orthodox medical solutions (e.g., 
“seeing a pharmacist”). It is plausible that disease uncertainty and 
severity could have additional effects on people’s willingness to 
draw upon orthodox medical or religious solutions that are not 
well represented in this dataset.

 Uncertainty about the mechanism and the cause not only pre-
dicted supernatural treatments but also ritualistic treatments—or 
treatments with several repeated steps. A treatment for thrush, for 
example, was that “the father would put the bill of the gander in 
the child’s mouth and then squeeze it so that the gander would 
breathe down the throat of the child. This should be done three 
mornings in succession.” Or for rickets: “they bathed the child in 
water taken from a south running stream and then put the child 
under an ass [donkey] six times.” The most obvious explanation 
for this is that our operationalization of ritual (having repeated 
steps) was more a proxy measure of supernaturalness.

 In contrast, other characteristics of the illness such as their sever-
ity, anxiety, and need for support did not have a clear relationship 
with either supernatural/religious or ritualistic treatments, except 
their level of pain, which was more commonly treated with nonrit-
ualistic treatments. Other previous research has found a relationship 
between repeated ritualized actions and anxiety reduction ( 24 ). 
Perhaps this suggests that the relationship does not extend to illness, 
or that we did not capture anxiety well in our measure. Either way, 
further research is needed here to draw strong conclusions. We are 
similarly cautious about overinterpreting the null effect for disease 
severity, though we have previously found similar null effects for 
this relationship in another study ( 10 ). It is quite possible that the 
data recording process—where children solicited cures from older 
members of their household—introduced biases that masked the 
effects of severity. Religious cures for TB or cancer might have 
seemed too heavy a topic for children, for some reason. As we note 
above, participants may not have considered orthodox religious 
responses when queried about “local cures.” It seems intuitive that 
people with a severe illness would be more willing to try a super-
natural cure, but this may stem from a broader increase in the 
willingness to try anything (see ref.  43 ) and this would not neces-
sarily increase the proportion of supernatural cures. This hypothesis 
is not easily testable in our dataset as many cures repeat or are likely 
to have a shared origin (for example, there are hundreds of cures for 
warts that involve snails).

 The relationship between pain and a reduction in ritualized 
treatments was not predicted and we have no strong speculations 
about why this effect exists. We define treatments as ritualistic if 
they contained steps that were repeated several times over, which 
may just be difficult for people in pain, or perhaps people in pain 
would be more impatient with treatments that take time to 
implement.  

Conclusion

 This research can offer some insight into when we reach for super-
natural beliefs and thus offer some insight into why we have these 
beliefs in the first place. We suggest that these beliefs may, in part, D
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arise because of a need to make sense of otherwise confusing or 
uncertain processes. We focus on illness here, but this tendency 
may be broader than that and is worth further investigation. Here, 
we find that uncertainty surrounding an illness makes it more 
likely that people will reach for supernatural cures. Though we 
used historical data, these effects are potentially still relevant in 
how we think about disease today. Alternatives to evidence-based 
medicine, many of them supernatural in nature, are prevalent 
everywhere, including contemporary western culture. Uncertainty 
around an illness may increase the likelihood of people engaging 
in these types of treatments.  

Materials and Methods

Data. The data for this study was based on the Schools Collection, described 
previously, hosted by Dúchas.ie (https://www.duchas.ie/en/tpc). The Schools 
Collection corpus was chosen because it offers unique insights into the distribu-
tion of supernatural, religious, and naturalistic medical treatments in a religious, 
preindustrialized population with relatively little access to formal health care. At 
the time, child mortality was approximately 10% (44) and life expectancy was 
59-y (45). Ethical approval was not required for this study as the data are in the 
public domain.

We initially included in the study the data from the treatments related to the 
categorized diseases in the dataset, excluding the uncategorized data tagged 
with the “folk medicine” label. We included only transcribed cures recorded in 
English (i.e., excluding Irish language entries) as the coding team did not have the 
linguistic proficiency in Irish. The categorized diseases were backache, bleeding, 
boils, broken or dislocated bones, burns, cancer, chilblains, colds, corns, cough, 
cuts and wounds, earache, erysipelas, fallen breastbone, headache, hiccups, jaun-
dice, measles, mumps, rheumatism, rickets, ringworm, sciatica, scrofula, sore eyes, 
sore throat, sprains, sties, stings, thorns, thrush, toothache, TB, warts, whitlow, 
whooping-cough. After web scraping the data, we found out that some of the 
observations contained multiple cures. We manually separated these cures into 
different observations. After this, the dataset contained a total of 3,452 cures for 
the abovementioned diseases. However, some of the diseases contained very few 
cures (less than 50), which we considered potentially problematic. Consequently, 
we decided to oversample for these diseases until reaching 50 cures (or the max-
imum number of cures found on the dataset if this number was below 50) from 
the uncategorized diseases tagged with the folk medicine label. We eliminated 
from the dataset fallen breastbone because of its difficulty finding additional 
cures among the uncategorized treatments and its very low number of cures in 
the categorized dataset. After doing this, the final dataset contains 3,655 cures 
for 35 diseases. Seemingly distinct illness categories might, in some instances, 
reflect different names for the same underlying diseases. While the results below 
use the preregistered, dataset-derived categories, we reran all the analysis group-
ing the most similar clusters of illnesses: coughs, colds, and sore-throat were 
grouped into a respiratory tract infection category, and bleeding and cuts-and-
wounds were grouped into a laceration category. The results, shown in part 3 of 
SI Appendix, are very similar to what we report below.

Coding of Treatments.
Supernatural and natural. The treatments were classified according to several 
characteristics. First, the treatments were classified into naturalistic or super-
natural treatments. A treatment was considered supernatural if it contained 
elements that violate commonplace conceptions of causality. The supernatural 
cures included elements indicating sympathetic magic (i.e., similarity between 
the cure and the disease, for example, such as using a snail to cure warts); the 
disease being passed to an object, animal, or person, or acting at distance (e.g., 
passing warts to another person if they take a bag with stones); accidental events 
(e.g., finding a snail without looking for it); special categories of people (e.g., the 
seventh son cures a disease), places (e.g., a halter near the nearest south-running 
stream), actions (e.g., put a potato in your pocket), incantations (e.g., praying), or 
other religious elements. A cure was considered naturalistic if it involved none 
of these supernatural processes and if it included physical contact with the body 
via ingestion, application, inhalation, or similar. Naturalistic is distinct from 
evidence-based or effective: rather we coded these cures as naturalistic if there 

were plausible causal pathways whereby the medical substance could feasibly 
contact the ailment. This dichotomous variable was the outcome variable to test 
the hypotheses that predicted that uncertainty and severity are more strongly 
associated with supernatural than with naturalistic treatments.
Religious and not religious. Treatments were classified into religious vs. nonreli-
gious. Religious treatments included elements such as praying, blessing, crossing 
oneself, or other actions related to Christianity. This variable was later used in 
tandem with the supernatural vs. naturalistic variable to classify the treatments 
into three categories: religious, supernatural nonreligious, and naturalistic. We 
used this variable as the outcome variable to test the prediction that explicitly 
religious treatments (as opposed to other types of supernatural content) are more 
common when illness results in a need for care.
Ritualization. Treatments were coded for the presence or absence of ritualistic 
components. In our coding scheme, both naturalistic and supernatural treatments 
could include ritualistic components. The presence of repetitive elements (e.g., 
say three Hail Marys) was used as the proxy for presence of ritualistic component 
as ritualization is often defined as “the limitation of behavioural expressions to 
predictable stereotypic and repetitive motor patterns” (24). Initially, we coded 
the number of repetitions with 0 if there were no repetitions, a number if the 
specific number of repetitions was specified, and M if the number of repetitions 
was not specified. Because of the inconsistency with how repetition was recorded 
(i.e., many cures only specified that the action should be repeated until the cure 
worked), we transformed this variable into a dichotomous variable of “repetition” 
or “no repetition.” This transformed variable was used to test the prediction that 
anxiety is more commonly associated to repetitive/ritualistic treatments than with 
nonritualistic treatments.
Coding process. The classification of the treatments was done by two coders, 
authors AJ and NR. Initially, both coders coded 210 treatments (5.7%) together 
to come up with a consistent coding scheme. Then, the coders coded 337 treat-
ments (9.2%) independently to check the consistency of the independent coding 
(intercoder reliability: Supernatural vs. Naturalistic Cronbach’s a = 0.98; Number 
of Repetitions Cronbach’s a = 0.96; and Religious vs. Non-religious Cronbach’s  
a = 0.92). One of the two coders independently classified the remaining 
treatments in the dataset. Following human coding, we developed large lan-
guage model (LLM) prompts to categorize the cures again to ensure accuracy. 
Discrepancies between human and LLM codes were resolved by author MdB. Note 
that the LLM coding was not preregistered as LMMs were not sufficiently advanced 
when we were developing the protocol. There were no substantive changes to 
the results as a result of adding this step. Additional details about the coding, 
including the LLMs and prompts used, are available in part 4 of SI Appendix.
Coding of diseases. Two medical doctors graded each of the diseases in the 
dataset. One was a general practitioner/family doctor with 18 y of postqualifi-
cation experience practicing medicine, largely in rural Irish surgeries. The other 
was a pediatric consultant with a similar duration of experience. The two doctors 
were first briefed on the broad goals of the project. The hypotheses were not 
described. They were then asked to answer the questions “assuming no treat-
ment and public health standards of 1900–1930s Ireland” and were provided 
with information about infant mortality rates, public health infrastructure, and 
medical standards at that time. The doctors were free to consult any resources 
they might find helpful. In answering questions about the illnesses, they were 
asked to imagine that the distribution of patients included quite minor as well 
as severe cases. The assessments of each disease by the doctors included 11 
questions (Table 1).

These questions were first answered by the doctors independently. The cor-
relations coefficients are provided in Table 1. The doctors then met in person to 
examine each other’s codes, explain their reasoning to one another and, if they 
wished, adjust their ratings. They were not encouraged to reach consensus, but 
to change rating if they found each other’s arguments convincing. Discrepancies 
in the initial coding for some items stemmed from factors like unfamiliarity 
with the disease among one of the doctors or differing professional experience 
(as a consultant pediatrician, one doctor tended to see more severe cases). 
Following discussion, agreement was substantially higher; see Table  1. We 
then averaged the estimates from the two doctors. Note that two questions 
about anxiety levels were introduced after the doctor’s initial independent 
coding and was coded just once by each doctor during the consensus meeting. 
The pairwise correlations between the different disease questions are shown 
in part 5 of SI Appendix.D
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Data Analysis. Statistical analyses were preregistered in two parts. In the first part 
of the preregistration (https://osf.io/ed8v9), we outlined the exploratory analyses, 
produced with 50% of the dataset, on the relationship between disease character-
istics and cure characteristics. The models derived from these exploratory analyses 
(including the R script) were preregistered in the second part of the preregistration 
(https://osf.io/rup2d) to be used as confirmatory analyses of the results with the 
second 50% of the dataset. As stated in the second part of the preregistration, 
we have also tested the hypotheses with the same models produced with 100% 
of the dataset to attain more reliable estimates of the effects.

All the statistical analyses were conducted with R 4.1.0. To control for the 
effects of the shared variation within diseases and schools, we used mixed effects 
regression modeling with disease and school as separate random effects. The 
outcome variables for testing if causal opacity or severity produced more super-
natural treatments (hypothesis 1 and 2; supernatural vs. naturalistic treatment) 
and ritualization through repetition reduced anxiety (hypothesis 3; with repeti-
tion vs. no repetition) were dichotomous. Therefore, we ran mixed effects logistic 
regression models with the lme4 package (46) to test these hypotheses. The 

outcome to test if religious treatments were more common in diseases needing 
care (hypothesis 4) were three categories (religious, supernatural nonreligious, 
or naturalistic treatment). Therefore, we ran mixed effects multinomial regression 
models with the mclogit package (47) to test this hypothesis.

Because we used proxies of the variables of interest in two different scales 
(i.e., proportion and Likert scale from 1 to 9), all the coefficients reported here 
are standardized. We used 89% CI (see ref. 48) throughout.

Data, Materials, and Software Availability. Cures and their coding plus the 
analysis syntax data have been deposited in figshare (https://figshare.com/s/77c-
9c858581e5014feed) (49).
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Table 1.   Correlation between the ratings of different characteristics of the disease given by two medical doctors

Question asked about each of 35 diseases
Interdoctor correlations

Prediscussion Postdiscussion

 Proportion of patients who die of disease assuming no treatment. 0.63*** 0.98***

 Sickness of typical patient seeking for help (9-point Likert scale from 1 [no sickness] to 9 
[close to death]).

0.50** 0.85***

 Proportion of patients who are very sick (i.e., a rating of 7 or above on the scale for the 
previous question).

0.72*** 0.80***

 Typical Disability of patient seeking for help (9-point Likert scale from 1 [no reduction in 
capacities or assistance needed] to 9 [unable to perform basic functions, totally 
dependent on others]).

0.55*** 0.81***

 Proportion of patients with severe disability (i.e., 7 or above on the previous questions) 
for 1 mo or more.

0.60*** 0.75***

 Pain of typical patient seeking for help (9-point Likert scale from 1 [no pain at all] to 9 
[the worst pain possible]).

0.52** 0.86***

 Proportion of patients with severe pain (i.e., 7 or above in the previous question on the 
day they seek help).

0.42* 0.68***

 Uncertainty about the cause of the disease (9-point Likert scale from 1 [Likely to be very 
certain about the antecedent cause of the disease] to 9 [Likely to be very uncertain 
about the antecedent cause of the disease]).

0.65*** 0.93***

 Uncertainty about the mechanism of the disease (9-point Likert scale from 1 [Likely to 
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D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.p
na

s.
or

g 
by

 B
R

U
N

E
L

 U
N

IV
E

R
SI

T
Y

 o
n 

Ju
ly

 5
, 2

02
6 

fr
om

 I
P 

ad
dr

es
s 

13
4.

83
.2

.2
52

.

https://osf.io/ed8v9
https://osf.io/rup2d
https://figshare.com/s/77c9c858581e5014feed
https://figshare.com/s/77c9c858581e5014feed
https://doi.org/10.1080/2153599X.2024.2363748
https://doi.org/10.1037/rev0000568


PNAS  2025  Vol. 122  No. 49 e2511006122� https://doi.org/10.1073/pnas.2511006122 9 of 9

23.	 F. Meacham, C. T. Bergstrom, Adaptive behavior can produce maladaptive anxiety due to individual 
differences in experience. Evol. Med. Public Health 2016, 270–285 (2016).

24.	 M. Lang, J. Krátký, J. H. Shaver, D. Jerotijević, D. Xygalatas, Effects of anxiety on spontaneous 
ritualized behavior. Curr. Biol. 25, 1892–1897 (2015).

25.	 A. W. Brooks et al., Don’t stop believing: Rituals improve performance by decreasing anxiety.  
Organ. Behav. Hum. Decis. Process. 137, 71–85 (2016).

26.	 H. Whitehouse, The Ritual Animal: Imitation and Cohesion in the Evolution of Social Complexity 
(Oxford University Press, 2021).

27.	 D. Eilam, R. Zor, H. Szechtman, H. Hermesh, Rituals, stereotypy and compulsive behavior in animals 
and humans. Neurosci. Biobehav. Rev. 30, 456–471 (2006).

28.	 A. Norenzayan et al., The cultural evolution of prosocial religions. Behav. Brain Sci. 39, e1 (2016).
29.	 D. Johnson, God Is Watching You: How the Fear of God Makes Us Human (Oxford University Press, 2015).
30.	 I. Storm, Does security increase secularity? Evidence from the British Household Panel Survey on the 

relationship between income and religious service attendance. J. Relig. Eur. 10, 328–349 (2017).
31.	 C. Kavanagh, J. Jong, H. Whitehouse, “Ritual and religion as social technologies of cooperation”  

in Culture, Mind, and Brain: Emerging Concepts, Models, and Applications, L. J. Kirmayer,  
C. M. Worthman, S. Kitayama, R. Lemelson, C. A. Cummings, Eds. (Cambridge University Press, 
2020), pp. 325–361.

32.	 R. Stark, The Rise of Christianity: A Sociologist Reconsiders History (Princeton University Press, 1996).
33.	 L. S. Sugiyama, Illness, injury, and disability among Shiwiar forager-horticulturalists: Implications of 

health-risk buffering for the evolution of human life history. Am. J. Phys. Anthropol. 123, 371–389 (2004).
34.	 R. Sosis, Does religion promote trust?: The role of signaling, reputation, and punishment. 

Interdiscip. J. Res. Relig. 1, 2–30 (2005).
35.	 M. Barra, D. Cownden, F. Jansson, Aversive medical treatments signal a need for support: 

A mathematical model. Evol. Hum. Sci. 1, e4 (2019).
36.	 R. Bliege Bird, E. Ready, E. A. Power, The social significance of subtle signals. Nat. Hum. Behav. 2, 

452–457 (2018).

37.	 The Schools’ Collection, Dúchas © National Folklore Collection, UCD is licensed under CC BY-NC 4.0. 
(2013). https://www.duchas.ie/en/info/contact. Accessed 20 April 2021.

38.	 Ú. Bhreathnach, “An introduction to the National Folklore Collection and Meitheal Dúchas.ie” in Irish 
Islands, Folk Studies and Folklore: Research Papers in Archaeology, Folklore and History, J. Higgins, 
Ed. (The Crows Rock Press, Galway, 2019), pp. 97–106.

39.	 D. Wootton, Bad Medicine: Doctors Doing Harm Since Hippocrates (OUP Oxford, 2007).
40.	 M. de Barra, “Cultural evolution of ineffective medicine” in The Oxford Handbook of Cultural 

Evolution, J. K. Tehrani, J. Kendal, R. Kendal, Eds. (Oxford University Press, 2023).
41.	 J. C. Jackson et al., Supernatural explanations across 114 societies are more common for natural 

than social phenomena. Nat. Hum. Behav. 7, 707–717 (2023).
42.	 A. Fagerlin, C. Wang, P. A. Ubel, Reducing the influence of anecdotal reasoning on people’s health 

care decisions: Is a picture worth a thousand statistics? Med. Decis. Making 25, 398–405 (2005).
43.	 K. R. Foster, H. Kokko, The evolution of superstitious and superstition-like behaviour. Proc. R. Soc. B: 

Biol. Sci. 276, 31–37 (2009).
44.	 M. E. McGovern, Publication: Progress and the lack of progress in addressing infant health and 

infant health inequalities in Ireland during the 20th century. J. Stat. Soc. Inquiry Soc. Ireland, 48, 
117–145 (2016).

45.	 B. Walsh, Life expectancy in Ireland since the 1870s. Econ. Soc. Rev. (Irel) 48, 127–143 (2017).
46.	 D. Bates, M. Mächler, B. Bolker, S. Walker, Fitting linear mixed-effects models using lme4. J. Stat. 

Softw. 67, 1–48 (2015).
47.	 M. Elff, mclogit: Multinomial logit models, with or without random effects or overdispersion. 

Biometrics (2022).
48.	 R. McElreath, Statistical Rethinking: A Bayesian Course with Examples in R and Stan (Chapman and 

Hall/CRC, 2018).
49.	 M. de Barra, Dataset and analysis syntax: Mysterious illnesses have supernatural and ritualistic 

cures: Evidence from 3,655 century-old Irish folk cures. Figshare. https://doi.org/10.6084/
m9.figshare.28794950.v2. Deposited 15 April 2025.

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.p
na

s.
or

g 
by

 B
R

U
N

E
L

 U
N

IV
E

R
SI

T
Y

 o
n 

Ju
ly

 5
, 2

02
6 

fr
om

 I
P 

ad
dr

es
s 

13
4.

83
.2

.2
52

.

https://www.duchas.ie/en/info/contact
https://doi.org/10.6084/m9.figshare.28794950.v2
https://doi.org/10.6084/m9.figshare.28794950.v2

	Mysterious illnesses have supernatural and ritualistic cures: Evidence from 3,655 century-old Irish folk cures
	Significance
	Anchor 4
	Natural, Supernatural, and Religious.
	Diseases with No Obvious Cause or Mechanism.
	Severity.
	Ritual and Anxiety.
	Religious Care.
	The Schools’ Collection from the Irish National Folklore Collection.
	Hypotheses.

	Results
	Descriptive Statistics.
	Uncertainty About the Causes and Mechanisms of Illness.
	Severity of the Illness.
	Anxiety-Inducing Diseases.
	Diseases Elicit Need for Care.

	Discussion
	Conclusion
	Materials and Methods
	Data.
	Coding of Treatments.
	Supernatural and natural.
	Religious and not religious.
	Ritualization.
	Coding process.
	Coding of diseases.

	Data Analysis.

	Data, Materials, and Software Availability
	ACKNOWLEDGMENTS
	Supporting Information
	Anchor 40



