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Revised analysis shows relational mobility predicts
sacrificial behavior in Footbridge but not Switch or
Loop trolley problems
Scott Claessensa,1, Thanos Kyritsisa, and Quentin D. Atkinsona,b

Variants of the “trolley problem” present moral di-
lemmas in which one must choose whether to sacri-
fice one person to save many (1). Recently, Awad
et al. (2) claimed that people in countries with lower
relational mobility are more likely to reject sacrificial
decisions in the trolley problem. Relational mobility
refers to the fluidity with which people can foster new
relationships (3). However, the country-level analyses
Awad et al. report (2) (Fig. 1A) do not account for two
important factors. First, the analyses do not account
for Galton’s problem: nonindependence between
countries attributable to shared cultural ancestry
and/or geographic proximity (4). Controlling for such
dependencies can reduce or remove putative cross-
cultural associations (5). Second, the analyses do not
account for measurement error on the country-level
sacrificial probabilities or relational mobility latent
variable averages. Ignoring measurement error can
inflate regression coefficients (6).

Thankfully, Awad et al. (2) made their data pub-
licly available (7), allowing researchers to run robust-
ness checks. Leveraging the complete individual-level
dataset of 182,780 decisions, we conducted a Bayes-
ian multilevel logistic regression with sacrificial deci-
sion as the outcome variable. As predictors, we
interacted dilemma variant (Switch, Loop, or Foot-
bridge) with country-level relational mobility. We in-
cluded random intercepts for individuals and random
intercepts for countries that covaried according to
geographic and linguistic distance (see https://osf.io/
qxjvh/). Country-level measurement error was accounted
for by modeling random effects (for sacrificial prob-
abilities) and by incorporating SEs (for relational mo-
bility). This allowed us to include countries below the
threshold of 200 decisions per variant and country

set by Awad et al. (2). Analyses were conducted in
R v3.6.1 (8) using the brms package (9). Data, code,
and fitted models can be found at https://osf.io/
qxjvh/ (10).

In contrast to Awad et al. (2), we found no rela-
tionship between sacrificial behavior and relational
mobility for the Switch or Loop variants (Fig. 1B).
The log-odds slope was 0.18, 95% CI [−0.21, 0.57]
in the Switch dilemma and 0.04 [−0.35, 0.43] in the
Loop dilemma, though the relationship remained
positive in the Footbridge dilemma (0.91 [0.53,
1.29]). This result held when separately controlling
for gross domestic product, individualism, and religi-
osity. Awad et al. (2) also argue that the relationship
between sacrificial behavior and relational mobility is
driven primarily by Asian countries; however, analyz-
ing only Asian countries (n = 14,957) removes any
(positive) relationship across all three variants, con-
tradicting this explanation.

Our finding that lower relational mobility predicts
rejection of sacrifice only in the Footbridge dilemma
is critical to understanding the effects of relational
mobility on sacrificial behavior. Unlike the Switch and
Loop dilemmas, the Footbridge dilemma involves
the use of personal force. If, as Awad et al. (2) sug-
gest, rejecting sacrificial behavior has increased sig-
naling value in cultures low in relational mobility, it is
not clear why this should only apply when personal
force is used. One possibility is that inflicting the
unambiguous insult of personal force is riskier for
individuals from a population with low relational mo-
bility. Our revised analysis highlights the importance
of controlling for nonindependence and measure-
ment error when analyzing population-level differ-
ences in human behavior.
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Fig. 1. Association between relational mobility and decisions in the three trolley problem variants from (A) the separate country-level regressions
by Awad et al. (2) (n = 23 countries) and (B) our Bayesian multilevel logistic regression using the complete dataset (n = 182,780 decisions). This
model accounts for geographic and linguistic distance between countries and incorporates measurement error on both the country-level
probability of taking action (95% credible interval represented as vertical lines around points) and the country-level relational mobility variable
(± 1 SE represented as horizontal lines around points). Lines reflect posterior median regression lines, and shaded areas reflect 95% credible
intervals. We found no relationship between relational mobility and sacrificial behavior in the Switch and Loop dilemmas, although the positive
relationship was robust in the Footbridge dilemma.
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