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Previous studies have shown the health benefits of daily total protein intake(1), yet temporal protein patterns in the population have
rarely been investigated. The currently available studies have examined the associations between total protein intake at eating occasions
(EOs) with cardiometabolic(2) and muscular health(3) but have not accounted for different protein sources. This study aimed to describe
temporal patterns of total, plant, and animal protein intake at EOs in Australian adults, and to examine these patterns according to their
sociodemographic and eating pattern characteristics (e.g., meal and snack frequencies, amount of protein intake). Using the 2011–12
Australian National Nutrition and Physical Activity Survey data, this study included adults aged ≥ 19 years who completed one 24-hour
dietary recall (n = 6741). Total, animal and plant protein intake at self-reported EOswas estimated using theAUSNUT2011–13 nutrient
database and Australian Dietary Guidelines (ADG) food classification system(4). Plant protein included grains, nuts, and other plant-
based, protein-containing foods, while animal protein consisted of meats, dairy, and other animal-source foods. Separate latent variable
mixture models were used to identify temporal patterns of total, animal, and plant protein based on hourly intakes of total, animal, and
plant protein, respectively. Pearson’s Chi-square test (for categorical variables) and one-way analysis of variance (for continuous
variables) were used to examine the differences in participant characteristics between latent classes of temporal protein patterns. Three
latent classes for men’s and women’s intake of total, animal, and plant proteins were identified. Class 1 was characterised by high
probabilities of consuming protein at the usual Australian mealtime (e.g., dinner at 18:00–19:00h), and participants in this class were
significantly older than the other two classes (all, p < 0.001). Class 2 had a high probability of eating protein an hour later than the
mealtime of Class 1 and the highest protein intake frommeals (all, p< 0.001), except for men’s total protein and women’s plant protein.
Participants in Class 2 of total (all, p < 0.001), animal (all, p < 0.001), and plant protein (women only, p = 0.02) were characterised by
high income and employment status. Participants in Class 3 had the lowest meal frequency (all, p < 0.001) and the lowest total, animal,
and plant protein intakes frommeals (all, p< 0.001), but the highest intakes from snacks (p< 0.001), except for women’s animal protein
intake. Most adults in Class 3 of total (men only, p < 0.001) and animal protein (all, p < 0.001) also had high education level, lived in
urban areas, and were not married. Three temporal protein patterns with distinct characteristics were identified in this study. Future
studies need to investigate whether these temporal protein intake patterns are associated with health outcomes.
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