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Biomedical health interventions now have global reach and interact in complex and often poorly understood ways
with traditional medical rituals that precede biomedicine. People often experience biomedical practices and treat-
ments as rituals because they are very similar from an experiential perspective.1 Yet the global public health commu-
nity often views ritual practices of communities as obstacles to adopting new health-promoting behaviors. The lack
of engagement with the biomedical and traditional medical rituals of local populations has obscured understanding
the critical functions of these behaviors, limited the potential to leverage ritualization to increase behavioral uptake,
and stymied social and behavioral change efforts. Our large-scale, mixed methods research with Community Health
Workers (CHW) in Bihar, India, has shown that understanding the rituals of a community provides critical insight
into their identities, norms, values, and goals. We propose that health interventions should be informed by, and
build upon, knowledge of health rituals. A deep understanding of existing beliefs and behaviors will allow local
health "influencers" such as CHW to encourage new and modified rituals that integrate the best of biomedical and
traditional health practices in ways that preserve their meaning and shared purpose.
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A pervasive obstacle in Indian healthcare has been rela-
tively low take-up of biomedical practices with accepted
benefits. One such practice is the consistent consump-
tion of iron and folic acid tablets by pregnant women -
in Bihar, for example, only a small fraction of pregnant
women report consuming them.2 Other critical health-
promoting behaviors, such as breastfeeding within one
hour of birth, are below target.2 The health consequen-
ces of the lack of large-scale adoption of these practices
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are profound, 60% of Bihari women are anemic, and
only 11% of children under two receive a nutritionally
adequate diet, leading to persistent, often irreversible,
health challenges throughout their lives.2

It's not for lack of effort - entire health systems
focused almost exclusively on maternal and child health
have been built by governments with support from
global and domestic non-profits. A variety of behavior
change strategies have been implemented: from infor-
mation dissemination about the benefits of these behav-
iors to financial incentives, both to the family and to the
community health worker (CHW).3 These efforts have
had some notable successes, but the impacts are often
short-lived and fail to meet the aspirations of organiza-
tions dedicating substantial time, effort, and resources
to maternal and child health initiatives.4

In seeking reasons for explaining the failure, some
have settled on the belief that these women and their
communities are willfully ignorant, that the pulls and
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pressures of poverty have led to poor choices, or even
that they lack the motivation to care for themselves or
their children.5,6 In our research, however, we show
that these same women are investing an extensive
amount of time and energy attempting to mitigate
health risks, including engaging in behaviors believed
to reduce the risk of miscarriage, avoid congenital dis-
abilities and illness, and promote the health of them-
selves and their babies.1 They are keenly attentive to
threats posed by contamination, are aware of the rela-
tionship between diet and health, and are strongly moti-
vated to promote the health of their babies while
avoiding illness.7 So why wouldn't women so concerned
about risk and health not engage in biomedically-recom-
mended practices? Why wouldn't the same women deeply
concerned about avoiding congenital disabilities not take
nutritional supplements proven to reduce them?

We acknowledge that multiple factors contribute to
insufficient uptake of biomedically-recommended
behaviors and practices including resource shortages,
inadequate supply, and uneven access to biomedical
treatments and information. We suggest, however, that
such behavioral change initiatives are also missing a
critical piece of the puzzle: they operate in a community
vacuum by not considering the rich and complex tradi-
tional health practices, such as rituals already being
observed by local communities. For example, there are
already many health rituals being practiced in commu-
nities with the express goal of reducing congenital
abnormalities, including those with low levels of IFA
tablet consumption.1 No change in practices can be sus-
tained unless they are embraced by the people they are
designed for. Health initiatives should be based on a
deep understanding of current behaviors and responsive
to local needs, wants, and challenges. Imposing medical
practices on a population without considering their cur-
rent health understanding and rituals is unlikely to suc-
ceed.
Functions and history of health rituals
During times of uncertainty, stress, and danger, many
people turn to rituals to cope with anxiety and exert
some measure of control.8,9 Rituals are culturally-trans-
mitted conventions motivated by social affiliation.10�14

People use rituals for protective, restorative, and instru-
mental or goal-directed purposes worldwide, and thus
they are of particular relevance to health-risk mitigation
efforts.1,9,15�18

One of the most stressful and transformative periods
in the life course is at its very beginning: during preg-
nancy and after birth. The period before and after birth
is thus universally and extensively ritualized. In our
research in Bihar, we have documented hundreds of rit-
uals that have evolved over many years to govern birth-
ing, nutrition, and child-rearing practices. While there
are undoubtedly rituals that require alteration or
updating, in most cases, they are not inconsistent with
modern biomedical advice.1

Written evidence for rituals to treat health-related
problems dates back to ancient Egypt (Bryan, 1931). Rit-
uals continue to be practiced by contemporary popula-
tions such as Brazil, India, and South Africa to treat
health problems, including diseases as diverse as HIV
and tuberculosis.9,15,19,20 The use of rituals to mitigate
health threats requires entertaining their potential for
causal potency or efficacy.16,21,22

It is not by chance that health and hygiene practices
such as hand washing are heavily ritualized. Rituals are
the by-product of a hazard precaution system.23 This psy-
chological system responds to social threats, such as
ostracism, and physical threats, such as the presence of
pathogens or contamination.24�26 Reducing contami-
nation is vital to human health and survival, so having
ritual practices to disseminate these practices within a
group is highly functional.27

All populations use a diverse repertoire of health-
related rituals and practices to mitigate risk or prevent
adverse outcomes. Traditional health practices include
taboos, superstitions, religious and folk-medical practi-
ces, and rituals, all of which exist in all human groups
and operate as culturally-sanctioned responses to a
perceived threat. Rituals may also serve as a form of pal-
liative coping under stressful, uncertain, and uncontrol-
lable conditions. Psalm recitation, for example, lowers
stress among Israeli women during times of war.28

The onset of illness is often associated with transi-
tion, risk, and uncertainty. Engaging in rituals increases
the perception of personal control over the uncertain
world around us. Health rituals provide a socially-sanc-
tioned script to treat illness and ill health.9 People have
created new hygiene rituals in response to the COVID-
19 pandemic, for example, from new norms for mask-
wearing to complex interpersonal negotiations sur-
rounding social distancing. These rituals both promote
health by reducing the transmission of infectious dis-
ease and provide a personal sense of control over miti-
gating health risks.29

The amount and kind of health beliefs and behaviors
result from local cultural ecologies of health and risk
perceptions. In Bihar, India, for example, hundreds of
rituals and other traditional health procedures are prac-
ticed during pregnancy and after birth, almost all of
which attempt to reduce risk and mitigate adverse out-
comes.1 Rituals associated with health serve multiple
functions within communities.10 Consider birth rituals,
such as Chatti (छठी), a perinatal Hindu ritual widely
practiced throughout India on the sixth day after birth.
This ritual serves social functions by marking critical tran-
sitions in life by initiating a new baby into the family and
community and celebrating new parenthood. It also has
instrumental functions; ritual practitioners believe it pro-
tects the baby from supernatural threats such as the evil
eye and promotes good fortune1 (Figure 1). The social
www.thelancet.com Vol 1 Month June, 2022
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capital and timing associated with this ritual could be
extended to accommodate modern biomedical health
practices related to maternal nutrition. Practices that
encourage immediate and exclusive breastfeeding could
be added to the core ritual to leverage existing health-pro-
moting motivations.
Coexistence of biomedicine and traditional
health medicine
The introduction of biomedicine into populations that
previously lacked access does not replace traditional
health beliefs, practices, and rituals.1,7 Instead, tradi-
tional approaches and biomedicine often coexist in com-
plementary ways. People often use traditional
interpretations and biomedicine to explain outcomes or
events at different levels of causality. For example,
supernatural explanations for acquired immunodefi-
ciency syndrome (AIDS) infection are commonplace in
many regions of the world, including South Africa and
Haiti, despite high levels of accurate biomedical knowl-
edge about the transmission of the virus among the
population.19,30�32 In this context, supernatural explan-
ations such as witchcraft provide distal explanations for
why human immunodeficiency virus (HIV) is con-
tracted; biomedical explanations such as germ theory
provide a proximate explanation for how it is contracted.
For example, “a witch can make a condom weak, and
break”.19

We argue that modern biomedicine is a new ritual
repertoire that frequently coexists with traditional medi-
cine.1 People experience many biomedical practices and
treatments as rituals because they are often very similar
from an experiential perspective. For example, the bio-
medical treatment for pulmonary tuberculosis specifies
that patients must take a complex course of up to four
antibiotics (e.g., isoniazid, rifampicin, pyrazinamide,
and ethambutol) and other associated medications (to
treat the side effects of those antibiotics) on a highly-
specified schedule.33 The treatment duration, dosage,
and course are illness- and medication-specific and vary
based on the other medications taken concurrently,
potential side effects, age, body weight, general health,
and several other factors. Doctors give patients specific
and complex directions to take these medications: take
up to 6 pills per day on an empty stomach, 1 h before or
2 h after a meal, with a full glass of water, on a regular
and consistent schedule. They are directed not to take
more of the medication, more often, or for a more
extended period than specified to avoid adverse out-
comes (e.g., antibiotic resistance, the persistence of the
infection caused by T.B. bacteria (Mycobacterium tuber-
culosis), and side effects of the antibiotics).33 Medical
experts (physicians, nurses, and pharmacists) whom we
trust despite not knowing well (or at all) supervise the
course of treatment. Note that very few patients,
including patients with decades of formal education,
can explain the biomedical basis of antibiotic efficacy.
Even fewer can explain the biomedical mechanisms
underlying the efficacy of this course of medications for
pulmonary tuberculosis in particular. Note that the
“causal opacity” - lack of knowledge of causal mecha-
nisms underlying medical treatments - does not deter
most people from taking them. Instead, they rely on
trust in medical expertise and social norms that rein-
force faith in the scientific process.34

This course of biomedical treatment is structurally
similar to ritualistic remedies widely used in traditional
or homeopathic medicine in modern and ancient times.
For example, consider Brazilian simpatias (rituals used
to treat illness and other maladies).1 Simpatias are ritu-
alistic remedies widely used in Brazil to solve various
common health-related problems, such as tuberculosis,
asthma, and cancer, and non-health-related such as infi-
delity and unemployment.9,15 Consider this simpatia,
used to find a partner in Brazil: “Buy a new sharp knife
and stick it four times into a banana tree on June 12th at
midnight. . .Catch the liquid that will drip from the
plant's wound on a crisp, white paper that has been
folded in two. The dripping liquid captured on the paper
at night will form the first letter of the name of your
future partner35” (15, p. 2). Now consider this ancient
Egyptian ritual, taken from the Papyrus Ebers, 1550
BCE, that was used to treat blindness: “Crush, powder,
and make into one the two eyes of a pig [remove the
water therefrom], true collyrium (i.e., mineral eye salve),
red-lead (i.e., red oxide), and wild honey [in a clay bowl]
Inject [mixture] into the ear of the patient. When thou
hast seen properly to this mixing, repeat this formula: 'I
have brought this thing and put it in its place. The croc-
odile [God Sobek] is weak and powerless. Repeat twice.
Thereby he will at once recover”36, p. 104 (15, p. 2).

There are various surface-level differences between
biomedical, modern traditional, and ancient ritual prac-
tices. They involve different substances, practices, and
artifacts and treat different problems. Yet, there are also
many psychologically-significant similarities. They all
include repetitive actions, many distinct procedural
steps, high levels of procedural detail, and specific
amounts and duration. Despite the seeming variability
in the content, practices, and artifacts used in biomedi-
cal and traditional rituals worldwide and over time, peo-
ple evaluate the potential efficacy of these practices in
predictable ways. Rituals often entail prescriptive,
highly detailed, rigid behavioral patterns.37 Because rit-
uals usually lack explicit information about mechanistic
causation � for example, how antibiotics produce their
effects or how the actions in a simpatia produce favor-
able outcomes, people rely on intuitive causal principles
to evaluate how well they work.15,10 These principles are
the product of intuitions about causal potency (e.g., dos-
age effects). The lack of understanding of the mecha-
nisms underlying a cause-and-effect relationship
www.thelancet.com Vol 1 Month June, 2022
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(“causal opacity”) increases faithful adherence to the rit-
ual “prescription” because of the lack of information
about the consequences of deviating from the ritual
script or procedure.38�40

Note that the procedural specificity and causal opac-
ity of the T.B. treatment plan described above are struc-
turally similar to health rituals practiced in traditional
medicine. The evidential basis of biomedical treatments
and traditional medical treatments are different in a sig-
nificant way; biomedical treatment rely on the scientific
method to develop and test them. However, biomedical
practices are often experienced as another kind of health
ritual by most people who are not formally trained in
medicine. Biomedical and traditional medical practices
share many characteristics and are thus structurally and
functionally very similar. Both are socially-transmitted
systems of beliefs and behaviors based on authority and
trust. Like traditional health rituals, the causal pro-
cesses, practices, and mechanisms of biomedical practi-
ces and treatments are opaque from the perspective of
most practioners.1,10

The structural and functional properties of ritual are
ideally suited for transmitting behaviors, including
health behaviors, within and between groups. Our
minds are well-prepared to learn and transmit rituals to
others. Psychological predispositions support ritual
practices' acquisition and transmission, including sensi-
tivity to conformity and consensus, high-fidelity copy-
ing, and teaching.41 Rituals’ normativity and causal
opacity increase high-fidelity imitation and transmis-
sion and inhibit individual-level variation or deviation.42

Ritualizing a behavior increases the motivation to
engage as a form of social affiliation.11 Mask wearing in
the U.S., for example, has become as much a signal of
affiliation with particular groups as a method for reduc-
ing the transmission of infectious diseases.43

Rather than viewing existing traditional health rit-
uals as obstacles to overcome, understanding the ritual
practices surrounding health can potentially transform
the efficacy and impact of behavioral change initiatives.
For example, biomedical perinatal health initiatives
could build upon existing birth and childhood rituals,
which serve similar functions, to promote better health
outcomes.1 Consider the Indian birth ritual called Chatti
(छठी) mentioned previously. This ritual occurs shortly
after birth and is well attended by family members,
community members, and community health workers.
It provides an ideal opportunity to incorporate biomedi-
cal messaging with an important traditional health rit-
ual during a critical and vulnerable time for both
newborn and mother.1
1 The idea of "incorporate" is used to communicate the notion

of blending in and separating it from the mere "colocation" of

the two sets of rituals
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The lack of attention to the ritualization of biomedical
practices is a missed opportunity to harness the power
of ritual for behavioral change. For example, the
COVID-19 pandemic is associated with a wide variety of
biomedical rituals worldwide, which could be harnessed
to improve health outcomes. Health interventions
should be informed by and built upon knowledge of
existing rituals. Widespread adoption of mask-wearing
in public before the outbreak of COVID-19 in East Asia
due to SARS facilitated the adoption of mask-wearing
for COVID-19 protection. There are thus multiple
unique insights associated with studying behavior
through the “lens” of ritual. First, rituals demonstrate
that behaviors are connected. They are part of complex
systems of practices and should not be studied in isola-
tion. Second, they are deeply embedded in lived experi-
ence and reflect local perceptions of risk, uncertainty,
and health. Third, they are embedded within the social
fabric of communities and involve a variety of local
influencers and belief systems.44

On several health outcomes, India, and not just the
state of Bihar, continues to lag behind many other coun-
tries. There are several reasons for this. In our impa-
tience and perhaps embarrassment over traditional
aspects of our culture, we have hastily imposed a bio-
medical regimen while overlooking traditional medicine
and deeply embedded health rituals. A better way for-
ward, perhaps, would be to take an integrative and func-
tional approach instead of a combative or dismissive
one. This process would entail documenting and
explaining rituals to determine when they can be lever-
aged to promote health outcomes and when they
require minor modifications and updates. It entails
working with other critical health influencers in these
communities to promote positive health outcomes,
including other formal health workers such as ANMs
(Auxiliary Nurse Midwives) and AWWs (Anganwadi
Workers), traditional medical practitioners such as dais,
members of the informal medical community such as
RMPs (Rural Medical Practitioners), and religious leaders
such as Pandits, Ojhas, or Maulanas. Our work strongly
supports investing in and supporting the ASHA by estab-
lishing her authority with fair compensation and training
while harnessing her cultural capital to work with the
community to promote healthy outcomes.

In a state like Bihar, the CHW, particularly the
ASHA, is perfectly positioned to be an effective health
influencer and agent of social change. She is from the
community and knowledgeable about traditional and
biomedically-recommended practices. Our research
shows that she is already among the most significant
influencers of biomedically-recommended perinatal
practices.44 Suppose we are to deploy the full power of
the ASHA to effect change. In that case, we need to stop
treating her as merely a messenger of the medical
health system and embrace her more significant role as
5
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a translator and integrator of health culture: one who is
equipped based on her first-hand knowledge of and
connections with local communities to modify exist-
ing rituals in the direction of beneficial medical prac-
tices and can use her social capital to do so. Investing
in her training and career growth while recognizing
her unique positioning in her community would
allow her to be an agent of social change and not
merely a messenger.2
Summary
Biomedicine coexists in complex ways with traditional
medical practices and rituals. We argue that the lack of
engagement with the biomedical and traditional medi-
cal rituals of local populations has obscured understand-
ing the critical functions of these behaviors, limited the
potential to leverage ritualization to increase behavioral
uptake, and stymied social and behavioral change
efforts. Rather than view traditional health ritual as
obstacles to adopting new health-promoting behaviors,
we propose that understanding the rituals of a commu-
nity provides critical insight into their identities, norms,
values, and goals. Rituals are motivated by averting risk
and promoting health, and with a few notable excep-
tions, most are neutral or consistent with biomedical
recommendations.1 We acknowledge that health rituals
alone are insufficient to compensate for insufficient
access to high-quality nutrition, healthcare, and biomed-
icine in resource-poor environments such as Bihar.
Instead, our research has shown that that these rituals
do little harm, generally speaking, to the mission of bio-
medicine and the promotion of good health outcomes1

and that they have the potential to be leveraged to
increase behavioral uptake.

The global health community should study the func-
tions of health rituals, both biomedical and traditional,
and identify the health “influencers” whose opinions
are locally valued. A deep understanding of existing
beliefs and behaviors will allow them to encourage new
and modified rituals that fuse the best of biomedical
and traditional health practices in ways that preserve
their meaning and shared purpose. One promising
direction for future intervention, for example, is to ritu-
alize contact between CHW and newly married women
by creating new rituals or leveraging existing rituals
associated with marriage and fertility to increase oppor-
tunities for education and communication.

We should base behavioral interventions on deep
knowledge of cultural ecologies of health by document-
ing and describing the complex, diverse and wide-
2 This will also go a long way towards restoring her status as a

“liberator” and not as a “lackey” (http://www.politicsofhealth.

org/index.php?option=com_content&view=article&id=81:

lacky-liberator&catid=44&Itemid=73) thus further strengthen-

ing her efficacy.
ranging practices and beliefs associated with mitigating
risk. A scientific understanding of ritual provides
unique insight into how to tackle problems of social
organization and change and has the potential to revolu-
tionize the efficacy and impact of social and behavioral
change interventions.1
Declaration of interests
None.
Acknowledgements
We would like to thank Palash Singh (Design Lead at
Scope Impact) for development of Figure 1. Ritualiza-
tion mechanics: Chatti.
References
1 Legare CH, Akhauri S, Chaudhuri I, et al. Perinatal risk and the

cultural ecology of health in Bihar, India. Philos Trans R Soc B:
Biol Sci. 2020;375:20190433. https://doi.org/10.1098/
rstb.2019.0433.

2 International Institute for Population Sciences. National Family
Health Survey (NFHS-5). India: International Institute for Popula-
tion Sciences; 2020.

3 Wendt A, Stephenson R, Young M, et al. Individual and facility-
level determinants of iron and folic acid receipt and adequate con-
sumption among pregnant women in rural Bihar, India. PLoS
One. 2015;10(3):e0120404. https://doi.org/10.1371/journal.
pone.0120404.

4 Ahmed S, Srivastava S, Warren N, et al. The impact of a nurse
mentoring program on the quality of labour and delivery care at
primary health care facilities in Bihar, India. BMJ Glob Health.
2019;4: e001767.

5 de Bruijn EJ, Antonides G. Poverty and economic decision making:
a review of scarcity theory. Theory Decis. 2022;92:5–37. https://doi.
org/10.1007/s11238-021-09802-7.

6 Hyde E, Greene ME, Darmstadt GL. Time poverty: Obstacle to
women's human rights, health and sustainable development. J
Glob Health. 2020;10(2):020313. https://doi.org/10.7189/
jogh.10.020313.

7 Lunkenheimer HG, Burger O, Akhauri S, et al. Tradition, taste,
and taboo: the gastroecology of maternal perinatal diet. BMJ Nutri-
tion, Prevention, & Health. 2021.

8 Lang M, Kr�atk�y J, Xygalatas D. The role of ritual behaviour in anxi-
ety reduction: an investigation of Marathi religious practices in
Mauritius. Phil. Trans. R. Soc. B. 2020;375:20190431. https://doi.
org/10.1098/rstb.2019.0431.

9 Legare CH, Souza AL. Searching for control: priming randomness
increases the evaluation of ritual efficacy. Cogn Sci. 2014;38:152–
161.

10 Legare CH, Nielsen M. Ritual explained: Interdisciplinary answers
to Tinbergen’s four questions. Philos Trans R Soc B: Biol Sci.
2020;375:20190419. https://doi.org/10.1098/rstb.2019.0419.

11 Watson-Jones RE, Legare CH. The social functions of group rituals.
Curr Dir Psychol Sci. 2016;25:42–46.

12 Wen NJ, Herrmann PA, Legare CH. Ritual increases children’s
affiliation with in-group members. Evol Hum Behav. 2016;37:54–
60.

13 Wen NJ, Willard AK, Caughy M, Legare CH. Watch me, watch you:
Ritual participation increases in-group displays and out-group
monitoring in children. Philos Trans R Soc B: Biol Sci.
2020;375:20190437. https://doi.org/10.1098/rstb.2019-0437.

14 Whitehouse H, Lanman JA. The ties that bind us: ritual, fusion,
and identification. Curr Anthropol. 2014;55:674–695. https://doi.
org/10.1086/678698.

15 Legare CH, Souza AL. Evaluating ritual efficacy: evidence from the
supernatural. Cognition. 2012;124(1):1–15.

16 Sax WS, Quack J, Weinhold J. The problem of ritual efficacy. Oxford,
U.K.: Oxford University Press; 2010.
www.thelancet.com Vol 1 Month June, 2022

https://doi.org/10.1098/rstb.2019.0433
https://doi.org/10.1098/rstb.2019.0433
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0002
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0002
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0002
https://doi.org/10.1371/journal.pone.0120404
https://doi.org/10.1371/journal.pone.0120404
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0004
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0004
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0004
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0004
https://doi.org/10.1007/s11238-021-09802-7
https://doi.org/10.1007/s11238-021-09802-7
https://doi.org/10.7189/jogh.10.020313
https://doi.org/10.7189/jogh.10.020313
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0007
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0007
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0007
https://doi.org/10.1098/rstb.2019.0431
https://doi.org/10.1098/rstb.2019.0431
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0009
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0009
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0009
https://doi.org/10.1098/rstb.2019.0419
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0011
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0011
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0012
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0012
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0012
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0012
https://doi.org/10.1098/rstb.2019-0437
https://doi.org/10.1086/678698
https://doi.org/10.1086/678698
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0015
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0015
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0016
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0016
http://www.politicsofhealth.org/index.php?option=com_content&view=article&id=81:lacky-liberator&catid=44&Itemid=73
http://www.politicsofhealth.org/index.php?option=com_content&view=article&id=81:lacky-liberator&catid=44&Itemid=73
http://www.politicsofhealth.org/index.php?option=com_content&view=article&id=81:lacky-liberator&catid=44&Itemid=73


Viewpoint
17 Singh P, Tewari S, Kesberg R, Karl JA, Bulbulia J, Fischer R. Time
investments in rituals are associated with social bonding, affect,
and subjective health: a longitudinal study of Diwali in two Indian
communities. Phil Trans R Soc B. 2020;375:20190430. https://doi.
org/10.1098/rstb.2019.0430.

18 Sørensen J. A cognitive theory of magic. Lanham, MD: Rowman Alta-
mira Press; 2007.

19 Legare CH, Gelman SA. Bewitchment, biology, or both: the coexis-
tence of natural and supernatural explanatory frameworks across
development. Cogn Sci. 2008;32:607–642.

20 Souza AL, Legare CH. The role of testimony in the evaluation of
religious expertise. Relig Brain Behav. 2011;1:146–153.

21 Csordas TJ. Body/meaning/healing. 40. New York, NY: Palgrave
MacMillan; 2002.

22 Sax WS. Healing rituals: a critical performative approach. Anthropol
Med II. 2004:293–306.

23 Boyer P, Lienard P. Why ritualized behavior? Precaution systems
and action-parsing in developmental, pathological and cultural rit-
uals. Behav Brain Sci. 2006;29:1–56.

24 Boyer P, Li�enard P. Ingredients of ‘rituals’ and their cognitive
underpinnings. Phil Trans R Soc B. 2020;375: 20190439. https://
doi.org/10.1098/rstb.2019.0439.

25 Watson-Jones RE, Legare CH, Whitehouse H, Clegg JM. Task-spe-
cific effects of ostracism on imitative fidelity in early childhood.
Evol Hum Behav. 2014;35:204–210.

26 Watson-Jones RE, Whitehouse H, Legare CH. In-group ostracism
increases high-fidelity imitation in early childhood. Psychol Sci.
2016;27(1):34–42.

27 Sosis R. The last Talmudic demon? The role of ritual in cultural
transmission. Phil Trans R Soc B. 2020;375:20190425. https://doi.
org/10.1098/rstb.2019.0425.

28 Sosis R. Psalms for safety: magico-religious responses to threats of
terror. Curr Anthropol. 2007;48:903–911.

29 Eaton W, Fallin D, eds. Public mental health. 2nd Ed Oxford, U.K.:
Oxford University Press; 2019.

30 Ashforth A. An epidemic of witchcraft? The implications of AIDS for
the post-apartheid state. In: Moore H, Sanders T, eds.Magical interpre-
tations, material realities. London, UK: Routledge; 2001:184–225.
www.thelancet.com Vol 1 Month June, 2022
31 Farmer P. Infections and inequalities: the modern plagues. Berkeley,
CA: The University of California Press; 1999.

32 Legare CH, Gelman SA. South African children’s understanding of
AIDS and flu: Investigating conceptual understanding of cause,
treatment, and prevention. J Cogn Cult. 2009;9:333–346.

33 World Health Organization. The treatment of tuberculosis guidelines.
Geneva: Document WHO/HTM/TB/2009.420 WHO; 2010.

34 Miton H, Mercier H. Cognitive obstacles to pro-vaccination beliefs.
Trends Cogn Sci. 2015;19(11):633–636.

35 Scharf, R. (2010, February 18th). How to get a husband the Brazil-
ian way. <http://deepbrazil.com/2010/02/18/how-to-find-a-hus
band-the-brazilian-way/>.

36 The papyrus ebers. (C. P. Bryan, Trans.). New York, NY: D. Apple-
ton and Company; 1931.

37 Li�enard P, Boyer PP. Whence collective rituals? A cultural selection
model of ritualized behavior. Am. Anthropol. 2006;108:814–827.

38 Watson-Jones RE, Wen NJ, Legare CH. The psychological founda-
tions of ritual learning. M. Gelfand, C. Chiu and Y. Hong (Eds.).
Advances in culture and psychology. 8. Oxford University Press;
2021. Volume.

39 Watson-Jones RE, Legare CH. Explaining and solving practical
problems supernaturally. In: Barrett J, ed. Cognitive science of reli-
gion. Oxford University Press; 2022.

40 Legare CH, Wen NJ, Watson-Jones RE. Ritual. In: Bornstein MH,
ed. The SAGE encyclopedia of lifespan human development. Thousand
Oaks, CA: SAGE Publications; 2016.

41 Legare CH. The development of cumulative cultural learning.
Annual Rev Dev Psychol. 2019;1(1):119–147.

42 Legare CH, Nielsen M. Imitation and innovation: The dual engines
of cultural learning. Feature article in Trends Cogn Sci (TICS).
2015;19:688–699.

43 Powdthavee N, Riyanto YE, Wong E, Yeo J, Chan QY. When
face masks signal social identity: explaining the deep face-
mask divide during the COVID-19 pandemic. PLoS One.
2021;16:(6) e0253195.

44 Burger O, Akhauri S, Chaudhuri I, et al. (resubmitted). Facilitating
behavioral change: a comparative assessment of ASHA efficacy in
rural Bihar. PLOS Glob Health.
7

https://doi.org/10.1098/rstb.2019.0430
https://doi.org/10.1098/rstb.2019.0430
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0018
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0018
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0019
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0019
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0019
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0020
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0020
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0021
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0021
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0022
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0022
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0023
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0023
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0023
https://doi.org/10.1098/rstb.2019.0439
https://doi.org/10.1098/rstb.2019.0439
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0025
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0025
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0025
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0026
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0026
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0026
https://doi.org/10.1098/rstb.2019.0425
https://doi.org/10.1098/rstb.2019.0425
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0028
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0028
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0029
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0029
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0030
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0030
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0030
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0031
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0031
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0032
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0032
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0032
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0032
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0033
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0033
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0034
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0034
http://deepbrazil.com/2010/02/18/how-to-find-a-husband-the-brazilian-way/
http://deepbrazil.com/2010/02/18/how-to-find-a-husband-the-brazilian-way/
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0036
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0036
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0037
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0037
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0037
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0038
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0038
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0038
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0038
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0039
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0039
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0039
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0040
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0040
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0040
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0041
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0041
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0042
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0042
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0042
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0043
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0043
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0043
http://refhub.elsevier.com/S2772-3682(22)00006-3/sbref0043

	Leverage the power of ritual to improve community health worker efficacy and public health outcomes: Lessons from Bihar, India
	Functions and history of health rituals
	Coexistence of biomedicine and traditional health medicine
	Applications
	Summary
	Declaration of interests
	Acknowledgements
	References


