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Living in groups presents both benefits and risks, among which increased parasite infection
is a key concern. Studying how sociability is linked with infection can provide insights into
the evolution of animal societies, support wildlife management, and aid zoonotic disease
control. Social network analysis serves as a useful tool for assessing sociability by
considering interactions between all individuals in a group, enabling a better description of
each individual’s position within it. Previous studies have demonstrated a positive correlation
between sociability and geohelminth infections, which are caused by common soil-
transmitted intestinal parasites. However, existing studies omitted key subgroups, such as
juveniles, and thus have not assessed how sociability relates to infection across an entire
group. Furthermore, disparate study designs and subjects restrict the generalizability of
previous findings. Finally, despite having found positive correlations between sociability and
intestinal parasite infection, mechanisms explaining this phenomenon remain unknown. This
study therefore aimed to: (1) explore the sociability-infection relationship within a complete
group and assess the impact of incomplete network data through simulations; (2) investigate
the generality of the sociability-infection relationship by studying multiple groups in different
macaque species inhibiting different study sites; and, (3) test whether space-sharing serves as
a potential mechanism explaining observed positive relationships between sociability and
geohelminth infection. Xu Zhihong first collected and compiled behavioural and
parasitological data from one complete group of Japanese macaques and used simulations to
subsample the group in ways that allowed investigation of the network centrality-geohelminth
infection relationship in complete and incomplete networks (Chapter 2). He then aggregated
five behavioural and parasitological data sets from two groups of Japanese macaques and
three groups of rhesus macaques to test the generality of the sociability-infection relationship
(Chapter 3). Finally, the candidate conducted observations and animal tracking in one
macaque group to construct space-sharing networks for comparison with proximity networks
and, ultimately, to test for a correlation with geohelminth infection (Chapter 4). Chapter 2
demonstrates a positive correlation between sociability and infection in complete networks of
Japanese macaques on Koshima island. However, omitting juveniles or random sets of
individuals leads to biased results that may hamper a researcher’s ability to detect real
network effects in a study group. Chapter 3 demonstrates variability in the relationship
between sociability and geohelminth infection across different groups of macaques. Through
this larger comparative data set that spanned multiple seasons, results did not support a
general pattern linking sociability to geohelminth infection. Within the five groups, a
significant positive relationship between sociability and infection was only observed in one
group. These results call into question how generally useful an indicator social networks are
in predicting parasite infection across individuals. Finally, Chapter 4 describes a negative
correlation between space-sharing among individual Japanese macaques on Yakushima Island
ranging in their core home range areas and geohelminth infection. However, no association




between space-sharing networks and those based on spatiotemporal proximity (the index of
sociability used) was found, nor between sociability and infection. While space-sharing
emerges as a potential factor in geohelminth infection, additional studies focusing on
environmental factors or space-sharing at higher resolutions are needed for a more
comprehensive understanding. This thesis emphasizes the importance of comprehensive
network assessment when studying potential links between sociability and parasite infection
in macaques. Social networks do not always predict infection across groups or even across
seasons in the same group, suggesting that environmental factors play a crucial role. This
work did not support the assumption that space-sharing is an underlying mechanism for the
sociability-infection link. As such, different hypotheses can be tested in the future, including
the possibility that social relationships predict feeding site usage, leading to similar trends of
infection, or that genetic relatedness drives similar patterns of both sociability and infection.
Future studies focusing on environmental sampling, animal tracking, and extended
observation periods on different macaque groups will deepen our understanding of the
interplay between sociability and parasite infection, and its impact on social evolution.
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