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Interpersonal contact is essential for cooperation and care, but it also provides a route for 
pathogen transmission between individuals. Hence, a key challenge for social organisms 
involves maintaining beneficial social contact while also limiting exposure to infec-
tion risks. Existing proposals suggest that this trade- off is guided by the interpersonal 
value of specific social targets. In addition, ecological and cultural factors, including 
historical pathogen prevalence, individualism- collectivism, tightness–looseness, and 
relational mobility, might also shape how people avoid pathogens. To test whether 
and how infection- risky social contact varies with individual- level interpersonal value 
and these societal- level factors, we collected data from 47,756 participants across 61 
societies. Participants were randomly assigned to picture a social target -  either a friend, 
acquaintance, stranger, or enemy. They then rated their comfort with infection- risky 
contact with that target (e.g., drinking from the same water bottle) and whether they 
would touch the target when greeting them. In all societies, participants were more 
comfortable with infection- risky contact and more likely to engage in physical contact 
during greetings with targets of higher interpersonal value. Such associations varied 
only modestly across societies. Notably, the associations between infection- risky contact 
and societal- level factors depended on target interpersonal value and were concentrated 
among high- value targets—contact was lower where historical pathogen prevalence and 
tightness were greater and higher where individualism and relational mobility were 
greater. These findings suggest that infection- risky contact is primarily guided by the 
value of social targets, with ecological and cultural factors playing a lesser role. 

disease transmission | interpersonal contact | interpersonal value | evolutionary psychology 

 Across species, pathogens have driven the evolution of myriad adaptations that function 
to mitigate infection risks (1). In humans, examples include psychological mechanisms 
that detect illness cues in others (e.g., skin lesions, lethargy, pallor) and subsequently 
motivate avoidance of those possessing such cues (2). Nevertheless, infected individuals D

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.p

na
s.

or
g 

by
 1

65
.1

62
.4

2.
21

2 
on

 O
ct

ob
er

 1
8,

 2
02

6 
fr

om
 I

P 
ad

dr
es

s 
16

5.
16

2.
42

.2
12

.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:j.m.tybur@vu.nl
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2615739123/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2615739123/-/DCSupplemental
https://orcid.org/0000-0003-4281-008X
https://orcid.org/0000-0002-5706-5898
https://orcid.org/0000-0002-1018-2595
https://orcid.org/0000-0001-7761-2572
https://orcid.org/0000-0001-6322-2194
https://orcid.org/0000-0002-8600-0591
https://orcid.org/0000-0002-3151-9919
https://orcid.org/0000-0003-4234-1543
https://orcid.org/0000-0003-0334-4987
https://orcid.org/0000-0002-4819-7768
https://orcid.org/0000-0002-7905-9069
https://orcid.org/0000-0002-6635-0041
https://orcid.org/0000-0002-8804-8863
https://orcid.org/0000-0002-6109-0447
https://orcid.org/0000-0001-6806-0374
https://orcid.org/0000-0002-4689-1799
https://orcid.org/0000-0003-4855-1285
https://orcid.org/0000-0002-4978-4438
https://orcid.org/0000-0003-4649-6008
https://orcid.org/0009-0002-2349-4819
https://orcid.org/0000-0002-3340-7128
https://orcid.org/0000-0002-4578-0528
https://orcid.org/0000-0002-7039-4565
https://orcid.org/0000-0003-4132-5891
https://orcid.org/0000-0001-7695-9910
https://orcid.org/0000-0002-7795-7500
https://orcid.org/0000-0002-6712-779X
https://orcid.org/0000-0001-9487-0629
https://orcid.org/0000-0002-9383-2679
https://orcid.org/0000-0002-5020-041X
https://orcid.org/0000-0002-1547-1492
https://orcid.org/0000-0003-3651-9245
https://orcid.org/0000-0003-3367-2236
https://orcid.org/0000-0002-4175-3776
https://orcid.org/0000-0003-4511-7942
https://orcid.org/0000-0002-5968-0077
https://orcid.org/0000-0002-3561-8092
https://orcid.org/0000-0002-1470-1882
https://orcid.org/0000-0002-0436-7278
https://orcid.org/0009-0000-8505-8153
https://orcid.org/0000-0002-9304-5085
https://orcid.org/0000-0002-3176-3727
https://orcid.org/0009-0004-2516-7437
https://orcid.org/0000-0002-2680-0183
https://orcid.org/0000-0002-6372-4845
https://orcid.org/0000-0002-2185-8052
https://orcid.org/0000-0002-3087-7538
https://orcid.org/0000-0003-0850-1865
https://orcid.org/0009-0001-2555-067X
https://orcid.org/0000-0003-4095-7336
https://orcid.org/0000-0002-9957-4818
https://orcid.org/0009-0005-7093-1606
https://orcid.org/0000-0003-2742-9176
https://orcid.org/0000-0002-8267-5727
https://orcid.org/0000-0003-4266-1395
https://orcid.org/0009-0003-9015-9153
https://orcid.org/0000-0003-0679-6954
https://orcid.org/0009-0008-9746-5379
https://orcid.org/0000-0002-6851-4513
https://orcid.org/0000-0003-2508-3749
https://orcid.org/0000-0002-4355-9563
https://orcid.org/0000-0001-6148-4852
https://orcid.org/0000-0002-7563-7503
https://orcid.org/0000-0002-9646-0161
https://orcid.org/0000-0002-3053-9299
https://orcid.org/0000-0001-7267-9102
https://orcid.org/0000-0002-6469-2507
https://orcid.org/0000-0002-3497-4618
https://orcid.org/0000-0001-5592-3759
https://orcid.org/0000-0001-9748-3376
https://orcid.org/0000-0001-5178-5926
https://orcid.org/0000-0003-1038-4370
https://orcid.org/0009-0007-1253-4332
https://orcid.org/0000-0001-6945-2628
https://orcid.org/0000-0002-9367-0729
https://orcid.org/0000-0003-3991-2261
https://orcid.org/0000-0003-3665-8704
https://orcid.org/0000-0002-5280-1315
https://orcid.org/0009-0008-3905-9129
https://orcid.org/0000-0002-1864-1653
https://orcid.org/0000-0002-4381-2426
https://orcid.org/0000-0003-2754-5329
https://orcid.org/0000-0002-3141-0200
https://orcid.org/0000-0002-2350-0564
https://orcid.org/0000-0002-3546-9373
https://orcid.org/0000-0002-2461-5777
https://orcid.org/0000-0001-8568-6846
https://orcid.org/0000-0001-5095-5006
https://orcid.org/0000-0002-0561-172X
https://orcid.org/0000-0001-8569-3827
https://orcid.org/0009-0004-8811-851X
https://orcid.org/0000-0002-4639-5795
https://orcid.org/0000-0001-7741-5093
https://orcid.org/0000-0002-9694-8300
https://orcid.org/0000-0003-1639-8001
https://orcid.org/0009-0004-4535-6112
https://orcid.org/0000-0003-1706-2446
https://orcid.org/0000-0003-3224-3595
https://orcid.org/0000-0003-4597-8697
https://orcid.org/0000-0002-3479-3198
https://orcid.org/0000-0001-7660-2719
https://orcid.org/0000-0002-0462-6508
http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2615739123&domain=pdf&date_stamp=2026-10-14


2 of 9   https://doi.org/10.1073/pnas.2615739123 pnas.org 

sometimes do not produce detectable symptoms (2, 3). Further, even people who are not 
themselves infected can transmit any pathogens that might be present on their hands. 
Minimizing contact even with seemingly healthy others reduces the likelihood of infection, 
but completely avoiding infection-risky contact is not feasible. After all, everyday inter­
actions—including sharing food, exchanging objects, and providing or receiving care—are 
essential for social life. Consequently, people must weigh the social benefits of contact 
with others against the corresponding infection risks of proximity, indirect contact (i.e., 
touching things that another person has touched), and direct contact (i.e., touching 
another person’s body). In sum, the challenge of maintaining beneficial contact while 
limiting exposure to infectious microbes is one that humans have had to navigate across 
all epochs and all ecologies (4, 5). 

 The recurring nature of this challenge suggests that humans may possess dedicated 
mental processes that regulate infection-risky contact by balancing infection costs against 
social benefits. A similar cost–benefit logic underlies other adaptive decisions. For instance, 
foraging decisions involve weighing nutritional and energetic returns against the time, 
energy, and predation risks required to obtain food (5, 6). Social interactions are structured 
similarly: People assign weight to other people’s welfare relative to their own, and they 
preferentially allocate benefits to those they value more relative to those they value less  
(4, 5, 7). Valuation processes have been proposed to integrate multiple features of an 
individual, including genetic relatedness, ability and likelihood to reciprocate, and for­
midability, into a welfare trade-off ratio (WTR)—a mental representation of interpersonal 
value (5, 8, 9). Evidence from both industrialized and forager societies is consistent with 
the existence of such a process: WTR relates to a number of emotions and behaviors 
relevant to valuation, including helping, cooperation, gratitude, and forgiveness (5, 7, 8, 
10, 11). In addition, preliminary findings in a few populations suggest that interpersonal 
value might also relate to behaviors not typically considered in the cooperation litera­
ture—those relevant to pathogen transmission. For example, mothers report less disgust 
toward their own infants’ diapers than toward those of unrelated infants (12), foragers 
provide more care to those sick individuals who are expected to reciprocate (13, 14), and 
U.S. and Dutch participants are more comfortable engaging in interpersonal contact that 
risks microbe transmission (e.g., using the same towel) with people they value more than 
with people they value less (9, 15). If natural selection shaped mechanisms that use val­
uation to regulate pathogen avoidance, then the link between interpersonal value and 
infection-risky social contact should be universal across populations. 

 This proposal of a universal relation between interpersonal value and infection-risky 
social contact is distinct from a body of work proposing that human pathogen avoidance 
varies markedly across societies as a function of a specific ecological variable: historical 
pathogen prevalence. Findings in this area suggest that higher historical pathogen preva­
lence is associated with lower extraversion, less romantic kissing, and greater racial prej­
udice (16–19). These findings, however, face two notable challenges. First, many outcome 
variables (e.g., extraversion) examined in the literature have ambiguous consequences for 
infection risk. Second, the reported relations between pathogen prevalence and outcome 
variables are often not robust to corrections for societal nonindependence (20, 21). Given 
these challenges, the relation between ecological pathogen prevalence and behaviors with 
clear consequences for infectious disease remains unclear. Parasite-stress theory nonetheless 
makes a straightforward prediction: Infection-risky contact should be lower overall in 
societies with higher pathogen prevalence. 

 Parasite-stress theory also implies that pathogen prevalence might shape the relation 
between interpersonal value and infection-risky contact. It proposes that higher pathogen 
prevalence is associated with the tendency to interact more with high-value others such 
as friends and kin and less with low-value others such as strangers and outgroup members 
(17, 22, 23). Whereas existing work has examined covariation between societal-level 
pathogen prevalence and collectivism, family ties, and racial prejudice, none has tested 
whether pathogen prevalence differentially relates to willingness to engage in infection-risky 
contact with social partners differing on interpersonal value. Following parasite stress 
theory, the relation between interpersonal value and infection-risky contact should be 
stronger in societies with high pathogen prevalence than those with low pathogen prev­
alence. Specifically, pathogen prevalence should constrain contact with low-value targets 
more than with high-value ones. 

 In addition to ecological history, multiple cultural factors might also relate to 
infection-risky social contact (24–26). Tighter cultures, which emphasize adherence to 
norms and punishment of deviance (27), experienced fewer cases and deaths during the 
early period of the COVID-19 pandemic (28). Conversely, societies with greater relational 

Significance

 Balancing the benefits of social 
contact against infection risks  
is a fundamental challenge faced 
throughout human evolution. 
Prior work proposes that this 
trade-off is embedded in mental 
processes that track the 
interpersonal value of social 
partners. If this account is 
correct, the link between 
interpersonal value and 
infection-risky contact should  
be universal. We find that it is: 
Across 61 societies, people were 
consistently more willing to 
engage in infection-risky contact 
with high-value social partners. 
Diverse societal-level factors also 
related to infection-risky contact, 
but specifically for high-value 
targets rather than low-value 
ones. Findings support the 
universality of a social psychology 
of pathogen avoidance that 
considers the interpersonal value 
of targets while also being 
calibrated by societal factors. 
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mobility—the tendency to freely choose and replace social part­
ners like friends (29)—experienced faster spread of COVID-19 
(30). Collectivist values also might shape patterns of infection-risky 
contact by encouraging interactions with close others over those 
with distant others (31, 32). As with ecological pathogen preva­
lence, though, evidence for relations between cultural factors and 
infection-risky social contact is limited and indirect, and no work 
speaks to whether these same factors might moderate how inter­
personal value relates to such contact. 

Empirical Investigation 

 We collected data from 42,756 participants across 61 societies. Each 
participant was asked to imagine a specific social target. To guarantee 
variation in the interpersonal value of those targets, we randomly 
assigned participants to think of a target from one of four folk 
 relationship categories: their closest friend, an acquaintance, a stranger, 
or a person they know personally and dislike intensely (hereafter 
enemy). They completed a welfare trade-off task with this person in 
mind; results from this task were used to estimate WTR, with a greater 
value indicating that the participant values the target’s financial welfare 
more. They then reported i) their comfort with a set of everyday actions 
that risk exposure to the target’s microbes through close physical prox­
imity or contact with the same objects, such as sitting close enough 
that one’s leg touches the target’s or drinking from the same water 
bottle as the target (hereafter contact comfort); and ii) their likelihood 
of physically touching the target during greetings, such as with hand­
shakes, hugs, or kisses (hereafter contact greeting). 

 Using these data, the present study i) assessed cross-societal var­
iation in contact comfort and contact greeting; ii) tested whether 
the relation between interpersonal value and these behaviors is 
universal across societies; iii) examined how historical pathogen 
prevalence and cultural factors relate to these behaviors; and iv) 
evaluated whether historical pathogen prevalence or cultural factors 
moderate any relation between interpersonal value and these behav­
iors. Analyses were first conducted using frequentist multilevel 
models. Results of these analyses are reported with parameter esti­
mates, 95% CI, and P- values. To evaluate robustness, key findings 
were reexamined using Bayesian multilevel models accounting for 
societal nonindependence (see Data Analysis); these results are 
reported with posterior medians and 95% credible intervals (CrI). 
In the main text, we mainly focus on relations between WTR and 
the dependent measures. Detailed results concerning relationship 
categories are reported in SI Appendix, sections S3.3–S3.7.  

Results 

Does Infection- Risky Social Contact Vary Across Societies? Contact 
comfort varied little across societies: About 3% of the total variance 
was explained by between- society differences (ICC = 0.03). Contact 
greeting diverged more, with 7% of variance explained by societal 
differences (latent ICC = 0.07). For context, a different study of 21 
psychological variables measured across 69 societies revealed ICCs 
ranging from 0.03 to 0.28, with a median of 0.10 (33). Hence, cross- 
societal variation in contact comfort is among the lowest within this 
wide array of variables, whereas variation in contact greeting falls near 
the middle of the distribution. Fig. 1 shows the society- level random 
intercepts for contact comfort and contact greeting, representing 
deviations from the grand mean. 

Is Infection- Risky Social Contact Positively Associated with 
Interpersonal Value Across Societies? As shown in the Left panel 
of Fig. 2, correlations between WTR and both contact comfort and 
contact greeting were positive within every society (all Ps < 0.05; 

SI Appendix, Table S4). Meta- analyses of within- society correlations 
yielded average correlations of r = 0.43 (95% CI [0.42, 0.45],  
P < 0.001) for contact comfort and r = 0.25 (95% CI [0.24, 0.27], 
P < 0.001) for contact greeting, with limited between- society 
heterogeneity in both associations (contact comfort: τ2 = 0.003; 
contact greeting: τ2 = 0.002). Across societies, the associations 
between WTR and both outcomes remained statistically significant 
when accounting for relationship category (contact comfort:  
b = 0.76, 95% CI [0.71, 0.80], P < 0.001; contact greeting: 
OR = 1.84, 95% CI [1.73, 1.95], P < 0.001). Models accounting 
for societal nonindependence also showed positive associations 
(contact comfort: bMedian = 0.75, 95% CrI [0.71, 0.80]; contact 
greeting: ORMedian = 1.84, 95% CrI [1.73, 1.95]). Taken together, 
results indicated that higher interpersonal value consistently related 
to greater willingness to engage in infection- risky contact across 
societies, and that this relation remained even within relationship 
categories. 

Is Infection- Risk Social Contact Lower in Societies with Higher 
Pathogen Prevalence? The association between contact comfort 
and pathogen prevalence was statistically significant (b = −0.12, 
95% CI [−0.21, −0.03], P < 0.01, semipartial R2 = 0.006), though 
accounting for societal nonindependence yielded a 95% credible 
interval that included zero (bMedian = −0.08, 95% CrI [−0.20, 
0.04]). The relation between contact greeting and pathogen 
prevalence was nonsignificant (OR = 1.18, 95% CI [0.94, 1.49],  
P = 0.168, semipartial R2 = 0.0005). In sum, results did not 
support a general association between pathogen prevalence and 
infection- risky contact. 

Is Infection- Risky Social Contact Related to Cultural Factors? 
Relations between contact comfort and both relational mobility  
(b = 0.13, 95% CI [0.06, 0.21], P < 0.001, semipartial R2 = 
0.03) and individualism (b = 0.10, 95% CI [0.04, 0.16], P < 
0.001, semipartial R2 = 0.01) were statistically significant. Models 
accounting for societal nonindependence showed that the 95% 
credible interval for individualism included zero (bMedian = 0.06, 
95% CrI [−0.02, 0.14]), whereas that for relational mobility 
excluded zero (bMedian = 0.11, 95% CrI [0.01, 0.21]). The relation 
between tightness–looseness and contact comfort was not 
statistically significant (b = −0.02, 95% CI [−0.08, 0.05], P = 0.638, 
semipartial R2 = 0.01). 

 For contact greeting, the relation with relational mobility was 
statistically significant (OR = 1.43, 95% CI [1.16, 1.77], P  < 
0.001, semipartial R 2  = 0.03), but accounting for societal nonin­
dependence yielded a 95% credible interval that included 1 
(ORMedian  = 1.21, 95% CrI [0.98, 1.48]). Relations between path­
ogen prevalence and both individualism (OR = 0.92, 95% CI 
[0.77, 1.11], P  = 0.39, semipartial R 2  = 0.005) and tightness– 
looseness (OR = 0.86, 95% CI [0.73, 1.03], P  = 0.1, semipartial 
 R 2  = 0.005) were nonsignificant. In sum, as with pathogen prev­
alence, results did not support general associations between 
infection-risky contact and the cultural factors tested here, with 
only the relation between contact comfort and relational mobility 
being robust to controls for societal nonindependence.  

Is the Relation between Interpersonal Value and Infection- Risky 
Social Contact Moderated by Pathogen Prevalence and Cultural 
Factors? The interaction between pathogen prevalence and WTR 
was statistically significant for both contact comfort (b = −0.11, 
95% CI [−0.18, −0.04], P = 0.002) and contact greeting (OR = 
0.82, 95% CI [0.75, 0.89], P < 0.001), and these interactions 
were robust in models accounting for societal nonindependence 
(contact comfort: bMedian = −0.11, 95% CrI [−0.18, −0.04]; contact D
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Fig. 1.   Cross- societal variation in contact comfort and contact greeting. (A) Estimated society- level means for contact comfort, measured as the average of five 
items assessing contact comfort. (B) Estimated society- level probabilities of individuals engaging in physical contact during greetings. Higher scores indicate greater 
comfort with these behaviors and a higher likelihood of physical contact during greetings. Points represent society- level predicted means (A) or probabilities (B) 
derived from the random intercepts of intercept- only multilevel models. Error bars indicate approximate 95% uncertainty intervals (±1.96 posterior SD) around 
the society- specific intercept estimates. Vertical dashed lines denote the grand mean (A) and the grand predicted probability (B) across societies. 

greeting: ORMedian = 0.82, 95% CrI [0.75, 0.90]). Contrary to 
predictions, simple slope analyses indicated that the association 
between WTR and contact comfort was slightly stronger in 
societies with lower pathogen prevalence (e.g., b = 1.21 at −1 SD)  
than in those with higher pathogen prevalence (e.g., b = 1.06 at 
+1 SD), as was the relation between WTR and contact greeting  
(OR = 3.06 versus OR = 2.29; details are shown in Fig. 3 A and B). 

 Simple slope analyses examining the relations between pathogen 
prevalence and contact comfort for high- versus low-value targets 

were also inconsistent with predictions. As shown in Fig. 3C, for 
relatively high-value targets (e.g., WTR at 1.55 and 1), contact 
comfort decreased as pathogen prevalence increased (P s < 0.001 
and 95% credible intervals excluded zero); for low-value targets 
(e.g., WTR at −0.45 and 0), the relation between contact comfort 
and pathogen prevalence was not robust (P s > 0.05 or 95% credible 
intervals included zero). Results examining how pathogen preva­
lence related to contact comfort within relationship categories rather 
than WTR indicated a similar pattern (SI Appendix, section S3.5): D
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A B 

C D 

Fig. 2.   Interpersonal value positively associates with social contact across societies. (A and B) Associations between WTR and contact comfort (A) and a map of 
Pearson correlation coefficients for WTR and contact comfort (B). (C and D) Associations between WTR and contact greeting (C) and a map of Pearson correlation 
coefficients between WTR and contact greeting (D). Higher scores on the y- axis indicate greater comfort with these behaviors and a higher likelihood of physical 
contact during greetings. Greater WTR reflects placing greater value on others’ welfare relative to one’s own. Black lines show the overall effect across societies, 
and colored lines show effects within each society. Darker colors in the maps indicate stronger positive correlations. 

the relation was negative within relatively high-value relationships 
(e.g., friends and acquaintances), but was not robust for low-value 
relationships (e.g., strangers or enemies). Simple slopes of patho­
gen prevalence on contact greeting were not robust when account­
ing for societal nonindependence at any of the tested levels of 
WTR (Fig. 3D) or within any relationship category (SI Appendix, 
section S3.5). 

 Cultural factors also moderated the association between inter­
personal value and infection-risky contact. The interaction 
between WTR and individualism was statistically significant for 
both outcomes (contact comfort: b  = 0.08, 95% CI [0.03, 0.13], 
 P  = 0.002; contact greeting: OR = 1.17, 95% CI [1.10, 1.24],  
 P  < 0.001), and remained robust in models accounting for societal 
nonindependence (contact comfort: b Median  = 0.08, 95% CrI [0.03, 
0.14]; contact greeting: ORMedian  = 1.16, 95% CrI [1.09, 1.25]). 
The interaction between WTR and tightness was statistically sig­
nificant for contact comfort (b  = −0.07, 95% CI [−0.13, −0.01], 
 P  = 0.019), but not for contact greeting (OR = 0.94, 95% CI 
[0.88, 1.00], P  = 0.069). The former remained robust in models 
accounting for societal nonindependence (b Median  = −0.09, 95% 
CrI [−0.17, −0.01]). The interaction between WTR and relational 
mobility was statistically significant for both outcomes (contact 
comfort: b  = 0.08, 95% CI [0.02, 0.14], P  = 0.01; contact greet­
ing: OR = 1.09, 95% CI [1.01, 1.18], P  = 0.023), and both 
remained robust in models accounting for societal nonindepend­
ence (contact comfort: b Median  = 0.08, 95% CrI [0.01, 0.14]; con­
tact greeting: ORMedian  = 1.09, 95% CrI [1.01, 1.19]). Simple 
slope analyses showed that the positive association between WTR 
and infection-risky contact strengthened as individualism and 
relational mobility increased but weakened as tightness increased, 
though these differences in slope magnitude were modest 
(SI Appendix, Fig. S1). Similar to pathogen prevalence, cultural 

moderations on infection-risky contact were primarily observed 
among relatively high-value targets, whereas moderation for 
low-value targets was not robust (SI Appendix, Fig. S2). A similar 
pattern emerged when examining relationship categories instead 
of WTR, with robust association between cultural factors and 
infection-risky contact primarily observed for relatively high-value 
relationships (SI Appendix, section S3.6).   

Discussion 

 Across all cultures and times, humans must balance infection costs 
against the social benefits of interpersonal contact. Given the 
ambiguity of infection status in others, a well-designed system for 
regulating infection risks should rely not only on pathogen cues, 
but also on other types of social information (4, 5). In all 61 
societies sampled, participants were more comfortable engaging 
in infection-risky contact with—and more likely to touch when 
greeting—social partners whose welfare they valued more. There 
was little variability in the magnitude of these relations. Such 
consistency across wide and diverse societies suggests a broadly 
shared psychology in which the interpersonal value of a social 
partner guides motivations to embrace or avoid infection-risky 
contact. 

 The cross-societal breadth of the study also afforded a test of 
parasite stress theory, which suggests that individuals in high path­
ogen prevalence societies should invest more in avoiding infection 
risks, especially those posed by targets lower in interpersonal value. 
Contrary to these predictions, results did not reveal a general 
relation between pathogen prevalence and infection-risky contact. 
However, they did indicate that pathogen prevalence is associated 
with lower contact comfort specifically with high-value targets 
(i.e., those with high WTR or those considered friends) rather D
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Fig. 3.   Simple slopes of the interactions between historical pathogen prevalence and WTR. (A and B) Predicted contact comfort (A) and contact greeting (B) as 
a function of WTR at three levels of historical pathogen prevalence (+1 SD, mean, and −1 SD). (C and D) Predicted contact comfort and contact greeting as a 
function of historical pathogen prevalence at four levels of WTR (1.55, 1, 0, and −0.45). WTR value at 1.55 indicates the highest value of WTR possible in the study; 
1 indicates target welfare valued equally to one’s own; 0 indicates indifference to the target’s welfare; and −0.45 indicates the lowest value of WTR possible in the 
study. Lines represent frequentist estimates of simple slopes. Higher scores on the y- axis indicate greater comfort with these behaviors and a higher likelihood 
of physical contact during greetings. Text in the Upper- Left reports frequentist estimates of simple slopes, 95% CI (shown as shaded regions), and P- values, as 
well as Bayesian estimates of simple slopes and 95% credible intervals. 

than low-value ones (i.e., those with low WTR or those considered 
strangers or enemies). Although these results are not straightfor­
wardly consistent with predictions from parasite stress theory, 
which emphasizes greater contact avoidance with strangers and 
outgroup members in high pathogen-prevalence societies, they 
are interpretable under the framework presented here. Given that 
contact with low-value others offers little social benefit, there is 
little to gain from contact that could transmit pathogens, even 
when the pathogen ecology is relatively benign. Because potential 
benefits are substantial for high-value targets, infection risk is more 
relevant for decisions to embrace or reject contact. Consequently, 
people accept that risk more readily where pathogen prevalence 
is low than where it is high. 

 Similar patterns emerged for the three cultural factors examined 
here—relational mobility, individualism-collectivism, and tight­
ness–looseness. As with pathogen prevalence, each related to 
infection-risky social contact with high-value targets but not 
low-value ones. Each of these variables reflects a more flexible, less 
constrained social environment, with consequences for how rela­
tionships are formed, maintained, and dissolved (32, 34, 35). 
Cultural variation of this kind has been proposed to arise partially 
in response to ecological threats, including those posed by path­
ogens (28, 36, 37). Consistent with this view, evidence suggests 
that such cultural factors relate to the acceptance of antipathogen 
innovations (e.g., mask usage) and to the spread of some diseases 
(28, 30, 38). The current results suggest that they might also D
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influence how people weigh the costs and benefits of social contact 
with high-value targets. When relationships are relatively more 
flexible and easier to dissolve, maintaining valued relationships 
demands greater investment. Given that infection-risky behaviors 
(e.g., saliva sharing) can indicate relational closeness (39, 40), 
tolerating the risks of such acts might be more beneficial in such 
societies. Similarly, when societies place fewer normative con­
straints on behaviors, as in relatively loose ones (27), individuals 
might feel freer to capitalize on the benefits of contact, such as 
showing the willingness to tolerate infection risks to express close­
ness to valued targets. 

 Overall, pathogen prevalence, individualism-collectivism, rela­
tional mobility, and tightness–looseness each related to infection-risky 
social contact for high-value targets but not low-value ones. The 
similarity in these patterns highlights the challenge of attributing 
cross-societal relations to any single factor, especially since they are 
correlated. Instead, the findings imply a common tradeoff: balancing 
the social benefits of contact with valued others against potential 
infection costs. And, indeed, despite modest differences in the slope 
of the relation between interpersonal value and contact variables 
across society-level variables, that relation was robust and positive 
in every society assessed, regardless of pathogen prevalence or cul­
tural variables. 

 Notably, societal variation in contact greeting was larger than 
societal variation in contact comfort. Unlike the latter, which 
reflects internal motivations to engage in everyday actions that 
might incidentally carry pathogen transmission risks, greetings 
are ritualized actions that communicate information not only to 
the partner but also to observers. Such actions can signal cooper­
ative intent, relative status, likelihood to aggress, and knowledge 
of and adherence to social norms, and their meaning can vary 
across societies (41–44). For example, one study found that bow­
ing in Japan increases the perceived attractiveness of the bower, 
but does not do so in other East Asian cultures or other cultural 
contexts (45). The larger variation in greeting behaviors plausibly 
reflects additional differences in social signaling conventions rather 
than a greater difference between societies in the trade-off that 
regulates infection-risky social contact. 

 To ensure variation in WTR within societies and to prevent 
cross-societal variation in WTR emerging from cross-societal dif­
ferences in the types of targets participants reported on, we ran­
domly assigned participants to report on a target belonging to one 
of four folk relationship categories: their closest friend, an 
acquaintance, a stranger, or an enemy. While WTR accounted for 
variance in contact comfort and contact greeting even within rela­
tionship categories, relationship category also accounted for 
 variance in both measures independent of WTR (SI Appendix, 
Tables S6 and S10). We offer two explanations for this outcome. 
First, the brief welfare-tradeoff task used here is an imperfect meas­
ure of WTR. Measurement error would attenuate the estimated 
effect of WTR and, consequently, inflate variance attributed 
uniquely to relationship category, which is correlated with true 
WTR. Second, relationship category and WTR each carry infor­
mation the other does not. Category labels such as “friend” con­
note relational history and expected benefits beyond the welfare 
weighting that WTR captures, while WTR reflects willingness to 
sacrifice financially for reasons that a category label might not, 
such as formidability (7). These explanations are not mutually 
exclusive: Some of the unique effects of folk relationship category 
might result from measurement issues; others might reflect rela­
tional information that is distinct from WTR. 

 Hypotheses were generated from an adaptationist approach to 
cognitive science, which proposes that humans possess computa­
tional processes specialized for navigating recurrent adaptive 

problems, including those involving pathogen risk and coopera­
tion (4, 5, 46). The present findings are consistent with this view, 
but they do not speak to the degree of specialization underlying 
the relation between interpersonal value and infection-risky con­
tact. The same relation could potentially emerge from mechanisms 
that are not specialized for pathogen avoidance per se, but draw 
upon culturally transmitted knowledge, such as that grounded  
in germ theory. This possibility is difficult to exclude given that 
the sample included only individuals with internet access and 
21st-century educational backgrounds. Two lines of evidence 
nonetheless speak against this possibility: people in the kinds of 
small-scale societies that humans evolved in appear to compute 
welfare tradeoffs much as people in societies with widespread 
internet access do (8), and people without formal education or 
knowledge of germ theory still possess a psychology of contami­
nation (47, 48). Even so, future work could verify that relations 
observed in the populations sampled here are also apparent in 
small-scale societies less exposed to such culturally transmitted 
knowledge. 

 In conclusion, the present work demonstrates that the value peo­
ple place on their social partners has implications beyond coopera­
tion and other prosocial behaviors: It also relates to their willingness 
to expose themselves to potentially infectious microbes transmitted 
by another person. The relation between interpersonal value and 
infection-risky contact appears consistently across societies, though 
its magnitude shows some variation across social and ecological 
conditions. These findings reveal a potentially universal aspect of 
human psychology whose expression bends to local contexts.  

Materials and Methods 

This project was approved by the Scientific and Ethical Review Board (VCWE) of 
the Faculty of Behavioural and Movement Sciences, Vrije Universiteit Amsterdam. 
Participants completed an online survey on interpersonal value and willingness to 
engage in infection- risky social contact, and all provided informed consent at the 
beginning of the survey. After providing demographic information, participants 
were randomly assigned to imagine one of four types of social targets: their 
closest friend, an acquaintance, a stranger, or a person they disliked intensely. 
Further instructions on target assignment are provided in SI  Appendix. The  
target was referred to as Person X in subsequent measures. 

Interpersonal Value. Interpersonal value was assessed using a decision- 
making task that estimated participants’ WTR toward Person X (8). On each 
trial, participants chose between a self- benefiting option (the participant 
received money and the target received nothing) and a target- benefiting 
option (the target received money and the participant received nothing). 
Across trials, the amount benefiting the participant varied, while the amount 
benefiting the target remained fixed. WTR was estimated as the point at which 
participants switched their preference from the self- benefiting option to the 
target- benefiting option, reflecting the relative value they placed on the target’s 
welfare compared to their own. Details of the task procedure and calculation 
of WTR are reported in SI Appendix. Greater WTR reflects placing greater value 
on others’ welfare relative to one’s own. 

Contact Comfort. Participants rated their comfort with contact with Person 
X across five infection- risky behaviors on a 7- point Likert scale (from 1 = very 
uncomfortable to 7 = very comfortable). These behaviors included, for example, 
“sitting close enough to Person X that your legs are touching,” “standing close 
enough to Person X that his/her saliva might splash onto your face,” and “drinking 
from the same water bottle as Person X.” Evidence supporting the reliability and 
validity of this measure is provided in SI Appendix. Higher scores indicate greater 
comfort with these behaviors. 

Contact Greeting. Participants also reported whether they would physically 
touch Person X during a typical greeting (e.g., handshaking, hugging, or kiss-
ing; coded as 0 = No and 1 = Yes). Higher value indicates a higher likelihood  
of physical contact during greetings. D
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Societal- Level Factors. Societal- level factors—including historical pathogen 
prevalence of nine diseases (e.g., tuberculosis) (49) and cultural indices of 
individualism- collectivism (32), tightness–looseness (27, 28), and relational 
mobility (35)—were obtained from existing studies. 

Data Analysis. We examined within- society associations between interpersonal 
value and both contact comfort and contact greeting by estimating Pearson cor-
relations between WTR and both outcomes (reporting two- tailed P- values) for 
each society, and then assessing the heterogeneity of these associations across 
societies using meta- analyses. We tested the between- society variation in contact 
comfort and contact greeting using the intraclass correlation coefficients (ICCs) 
from intercept- only models with participants nested within societies. Then, using 
linear multilevel models, we analyzed the associations of contact comfort with 
both interpersonal value and societal- level factors. Contact greeting was analyzed 
analogously using multilevel logistic regression models. To account for nonin-
dependence among societies, we fit Bayesian multilevel models with structured 
random effects in which the covariance was determined by a Gaussian process 
based on geographic locations and/or a linguistic similarity matrix (21). Further 
details regarding the methods and analyses are reported in SI Appendix. 

Data, Materials, and Software Availability. Hypotheses, methods, analysis 
plans, and anonymized self- report questionnaire data have been deposited in 
Open Science Framework (https://osf.io/326xu) (50). All data, code, and materials 
are available in the same repository. 
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