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§ Proper nutrition stems from breakfast, often referred to as the most important meal of 
the day, and significantly impacts the amount of nutrients needed at the start of the 
day. 

§ The food choices faced by adolescents are heavily influenced by the economic 
constraints that affect low-income households and adolescents' nutrition. 

§ Protein intake was higher among Asian and Black adolescents (for meat, poultry, and 
fish) compared to White adolescents (Nagata et al., 2025). 

§ As the level of urbanization increased, so did the protein-rich foods among children 
and adolescents in China, contrasting with rural areas (Zhang 17 et al., 2017). 

§ Across many low and middle-income rural areas, rural adolescents tend to have lower 
overall energy and protein intake compared to urban adolescents (Keats et al., 2018). 

§ During development, increases in lean body mass are higher in males (~3.8 g/day) 
than in females (~2.3 g/day), which explains that protein intake tends to be higher for 
boys (Desbrow, 2021). 

1. How does each of the demographic factors relate to protein consumption for breakfast? 
2. Taken together, how do race, income, sex, and region predict the likelihood of protein consumption? 

Sample

§ Participants were U.S. adolescents in grades 7-12 drawn from a nationally 
representative study from Wave I of Add Health. In total, 6,504 students completed the 
in-school questionnaire, with some also completing an in-home interview.

Measures

• The study focused solely on animal protein consumption, rather than total protein, as the 
dataset only contained specific metrics for breakfast sources such as meat and eggs. 

• Animal protein intake from breakfast — either from eating meat or eggs — is 1: yes, 0: no.

• Four demographic factors were used: 

– Adolescents' region is categorized as “Rural”, “Urban”, and “Suburban”

– Adolescents’ race is categorized into Asian or Pacific Islander, Black or African 
American, Native American or American Indian, White, and Other.

– Adolescents' sex is categorized as male or female.

– Household income of parents was measured quantitatively, ranging from $0-$900k; 
categorized into low, medium low, medium high, and high.

§ The factors associated with protein consumption remain unclear, as the demographic variables appear to be linked and may be acting as confounders.

§ Some racial groups (Black, Asian, Native American) appeared to have higher protein consumption, although the difference was not statistically significant.

§ Although adolescent males are generally supposed to consume more protein overall for development, the graph appears to show that females consume more protein than males 
within most racial groups. 

§ Further research is needed to examine specific breakfast foods to better yield an understanding of the cultural and environmental factors that play a role in adolescents' nutrition.
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Bivariate 

§ Chi-square analysis for race revealed the proportion 
who consume protein is not statistically significant 
(X2=7.5, 4 df, p =.1096).

§ Chi-square analysis for income revealed the proportion 
who consume protein is statistically significant 
(X2=14.4, 3 df, p= 0.002462).

§ Chi-square analysis for the region revealed the 
proportion who consume protein is not statistically 
significant (X2=3.6, 2 df, p=.1678). 

§ Chi-square analysis for sex revealed the proportion who 
consume protein is statistically significant (X2=5.2, 1 df, 
p= .02237). 

Multivariate

§ Adolescents in rural areas consistently consume more 
protein, while those in urban areas are within the 
middle, and those in suburban areas consume less.

§ Males consumed more protein than females.

§ Protein intake increases with household income, but 
only slightly in urban areas, resulting in the higher-
income adolescents consuming the most protein.

§ However, a logistic regression analysis for all 
demographic variables is not a significant predictor of 
protein consumption. 

Figure 3. Association Between Race and Protein Breakfast 
Consumed by Sex   
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