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Sleep serves vital physiological functions, yet how sleep in wild animals is influenced by environmental 
conditions is poorly understood. Here we use high-resolution biologgers to investigate sleep in wild 
animals over ecologically relevant time scales and quantify variability between individuals under 
changing conditions. We developed a robust classification for accelerometer data and measured 
multiple dimensions of sleep in wild boar (Sus scrofa) over an annual cycle. In support of the hypothesis 
that environmental conditions determine thermoregulatory challenges, which regulate sleep, we show 
that sleep quantity, efficiency and quality are reduced on warmer days, sleep is less fragmented in 
longer and more humid days, while greater snow cover and rainfall promote sleep quality. Importantly, 
this longest and most detailed analysis of sleep in wild animals to date reveals large inter- and 
intraindividual variation. Specifically, short-sleepers sleep up to 46% less than long-sleepers but do not 
compensate for their short sleep through greater plasticity or quality, suggesting they may pay higher 
costs of sleep deprivation. Given the major role of sleep in health, our results suggest that global 
warming and the associated increase in extreme climatic events are likely to negatively impact sleep, 
and consequently health, in wildlife, particularly in nocturnal animals. 
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Understanding factors affecting the reproductive dynamics of wild boar populations is essential for 
developing effective population management. Previous studies have demonstrated density 
dependence in wild boar population growth but the mechanisms driving this relationship remain 
poorly understood. This study examines key reproductive parameters—ovulation rate, litter size, 
intrauterine mortality, and breeding probability—and their relationship with density across five 
Mediterranean sites over three years (2021-2023), using data from 575 female wild boar. Generalized 
linear mixed models (GLMMs) assessed the effects of population density on reproductive parameters, 
while structural equation models (SEMs) explored density-dependent mechanisms. A long-term 
dataset spanning 23 years was used to further explore the relationship between density and female 
body mass.  

Results show that higher densities are associated with lower breeding probability, while ovulation rate, 
litter size, and intrauterine mortality were unaffected, suggesting that the primary reproductive 
adjustment to varying population densities lies in whether or not a wild boar female becomes pregnant, 
rather than the number of offspring produced. Female body mass influenced all reproductive 
parameters except intrauterine mortality. SEM analyses of the three years dataset did not reveal any 
effect of density on female body mass. Conversely, the long-term dataset demonstrated that higher 
population density is associated with reduced female body mass. This highlights the importance of 
long-term datasets in identifying processes that short-term studies might overlook. SEM also revealed 
a direct effect of density on breeding probability, independent of female body mass. This effect may 
reflect density-dependent changes in factors such as physiology, behaviour, or social structure, which 
ultimately influence reproduction. Our findings highlight the complex relationship between population 
density and reproductive success in wild boar and offer valuable information for understanding 
population dynamics and informing adaptive population management. 
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