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Abstract

Background—We aimed to expand the literature on child obesity and school outcomes by 

examining associations between obesity and high school dropout, including the role of obesity 

onset and duration as well as ethnicity.

Methods—Data on 5066 children obtained between 1986 and 2010 from the child cohort of the 

1979 National Longitudinal Study of Youth (NLSY79) were analyzed. Group-based trajectory 

analysis identified obesity trajectories from 6-18 years. School completion information from age 

14 into young adulthood was used to calculate school dropout. Chi-square and pairwise 

comparison tests were used to identify significant associations between obesity trajectories and 

school dropout.

Results—Adolescents belonging to an increasing trajectory (adolescent-onset obesity) had a 

higher likelihood of dropping out of high school compared to those belonging to chronic, 

decreasing (childhood-only obesity), and non-obese trajectories. This association was particularly 

salient among white adolescents.

Conclusions—Obesity onset during early adolescence increased risk of high school dropout. 

White adolescents were particularly vulnerable. Given that early adolescence is marked by 

significant biological and social changes, future research should seek to identify the underlying 

processes linking adolescent-obesity and school dropout to decrease school dropout risk among 

this vulnerable population.
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Both obesity and school dropout rates are significant problems faced by schools across the 

United States (US). The prevalence of child obesity has substantially increased in past 

decades,1 with estimates during 2009-2010 showing rates have leveled off but remain high 

among children 6-19 years (18.2%).2 Although school dropout rates have decreased, 

estimates from 2012 indicate that about 7% of 16-to-24-year-olds are neither enrolled in 

high school nor have completed a high school credential.3 As the role of physical health on 

school outcomes has begun to gain widespread attention among educators, researchers, and 

public policymakers4-7 a growing literature examining associations between obesity on 

academic achievement has identified obesity as a potential marker of negative school 

outcomes.8-12 However, this line of inquiry has not expanded to include school dropout, 

which is somewhat surprising as school dropout is strongly tied to poor academic 

performance and school disengagement.13,14 Determining whether obesity predicts school 

dropout is likely to inform prevention efforts aimed at improving school outcomes among an 

increasingly salient at-risk group. Furthermore, considering developmental timing and 

duration of obesity as well as established ethnic disparities within obesity and school 

dropout is likely to elucidate associations between physical health and school outcomes.

Previous research examining associations between child obesity and school outcomes is vital 

for understanding potential links between obesity and school dropout, as poorer school 

achievement and school disengagement increases risk of dropout. Past studies have 

indicated that child obesity is related to poorer academic achievement.6,15,16 For instance, 

increasing body mass index (BMI) and obesity status have been found to be negatively 

related to math, reading, and language scores among large samples of ethnically-diverse 

children and adolescents.8,9,17 Additionally, national samples have reported that adolescents 

at risk for and meeting obesity status have lower grade point averages than non-obese 

adolescents.8,11,12,18 Furthermore, obesity has been linked to greater school disengagement, 

including greater absenteeism, expectations to quit school, and identification as poorer 

students.19-22 Potentially, long-term school disengagement and poorer school achievement 

among obese children may ultimately culminate in school dropout. One reason why studies 

have yet to examine school dropout rates is the lack of longitudinal studies measuring 

obesity from childhood and school outcomes into young adulthood.

In addition to evaluating whether child obesity poses a risk for school dropout, a more 

nuanced question is whether onset or duration of obesity during specific developmental 

periods increases the risk of school dropout. Although the literature is limited, past studies 

suggest that chronic obesity poses a greater risk of negative psychosocial outcomes 

compared to more acute forms of obesity.23,24 Given these findings, chronic obesity as 

opposed to more acute forms of obesity may pose a greater risk of school dropout. In other 

words, if negative consequences of obesity accumulate in magnitude over time, chronically 

obese children (children meeting obesity status across childhood and adolescence) may 

experience a higher school dropout rate compared to those children who only meet obesity 

status during childhood or adolescence.

Moreover, taking into account ethnic disparities that exist among both child obesity and 

school dropout is likely to inform potential ethnic differences on obesity and school dropout. 

Generally, white children are at lower risk for obesity and school dropout compared to 
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African-American and Latino children. African-American and Latino children have higher 

rates of obesity (25.7% and 22.9%, respectively) and school dropout (8.6% and 12.7%, 

respectively) compared to white children (15.2% for obesity and 4.3% for school 

dropout).2,3 These ethnic disparities often have been explained by the overrepresentation of 

ethnic minorities living in resource-deprived neighborhoods, where means to engage 

children in school and physical activity, and access to nutritional food, are more limited.25-27 

This lack of resources may help explain potential links between childhood obesity and 

school dropout among African Americans and Latinos.19 However, prior to identifying 

underlying processes, determining whether ethnic differences exist must first be addressed.

Our current study sought to examine associations between childhood obesity and school 

dropout by utilizing a subsample of 5066 children from the child cohort of the National 

Longitudinal Study of Youth (NLSY79). Using obesity data across 6-18 years and school 

completion information starting at age 14, we conducted group-based trajectory analyses to 

determine whether: (1) child obesity is associated with school dropout; (2) specific onset and 

duration of obesity during the developmental periods of childhood and adolescence 

increases risk of school dropout; and (3) certain ethnic groups are more vulnerable to school 

dropout as a result of obesity status. We hypothesized that children belonging to a trajectory 

characterized by chronic obesity status (obese across childhood and adolescence) would be 

most likely to drop out of school compared to other obese and non-obese trajectory groups. 

We also expected that African-American and Latino children belonging to obesity 

trajectories would be at greater risk of school dropout compared to white children belonging 

to obesity groups.

Methods

Participants

We utilized data from 5066 children recruited from mother respondents of the 1979 National 

Longitudinal Survey of Youth (NLSY79). Since 1986, children of mother respondents have 

been interviewed biennially to provide information on children's physical, psychosocial, and 

educational outcomes. Informed consent was obtained from caregivers and assent from 

children. Additional information on study procedures can be found at https://

www.nlsinfo.org/content/cohorts/nlsy79-children. In 1986, 4971 children were interviewed. 

Newborn children were added in each subsequent wave. By 2010, 11,504 children had 

participated. Data from 13 waves of surveys (1986-2010) were integrated and examined for 

the current study.

Although 11,504 children were interviewed, 44% were part of a younger birth cohort (those 

born after 1992) that had not reached adolescence by the time of assessment in 2010. 

Consequently, obesity trajectories were not estimated for these children, as the estimated 

trajectory may not be an accurate indicator of obesity across childhood and adolescence. To 

ensure sufficient data on each child to estimate his/her obesity status trajectory accurately 

from age 6 to18, only children who had 8 or more waves of data on obesity status were 

included in the analysis. Additionally, children who were currently enrolled in high school 

during the last available wave of the survey (2010) were excluded from this school dropout 

analysis because their high school completion status was not yet available (N = 90). 
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Consequently, a total of 5066 participants were included in the analytic sample (50.1% 

female; 41.3% white; 35.1% African-American; 21.8% Latino; 1.8% other).

Instrumentation

Obesity status—Obesity status at each wave of assessment was measured with body mass 

index (BMI; kg/m2). Using BMI scores calculated with self-reported height and weight 

(mother report used between 6-9 years), age- and sex-specific BMI percentiles were 

obtained with the Centers for Disease Control and Prevention (CDC) 2000 growth charts.28 

Children with a BMI percentile at or above 95% met obesity status at the given wave of 

assessment (1 = obese, 0 = not obese). To identify trajectories of obesity from ages 6 to 18 

(with age intervals of 2 years), obesity status across 13 waves of data (1986-2010) were 

temporally rearranged based upon the participant's age at each interview. For example, 

obesity status at age 6 was obtained from a corresponding wave of interviews at which the 

respondent was age 6.

School dropout—Starting at age 14 and continuing at every wave of assessment, 

adolescents were asked about their school enrollment and completion status. To create a 

school dropout variable, a question asking participants whether they had completed high 

school or obtained an equivalent credential was used. Specifically, respondents were asked: 

“Do you have a high school diploma or have you ever passed a high school equivalency or 

GED test?” Responses across multiple waves of surveys were cross checked to determine 

whether an adolescent had completed high school or its equivalency by the end of the 

observation period (2010). As previously stated, those who were still enrolled in high school 

at the last wave of assessment (2010) were excluded (N = 90) from school dropout analyses. 

Of the 5066 participants with school dropout information available, 100% were age 18 or 

older, and 97% were age 20 or older by the end of the observation period.

Data Analysis

Using the SAS PROC TRAJ procedure29 group-based trajectory modeling30 was conducted 

to identify trajectory groups based on obesity status from 6-18 years and evaluate whether 

specific trajectories were associated with higher rates of school dropout. Using presence or 

absence of obesity (BMI ≥ 95%) at each age interval (2 years), a logit model was applied to 

estimate distinctive longitudinal patterns of obesity from ages 6 to 18. Maximum likelihood 

was used to estimate model parameters. Trajectories of obesity status were indicated by 

curvilinear curves with intercept, slope, and quadratic parameters; sex and ethnicity were 

also included as time-invariant covariates in the model. Each individual was placed into one 

trajectory group based upon estimated membership probabilities. A similar procedure was 

conducted previously to identify obesity trajectories in a larger subsample of the NLSY79 

child cohort without inclusion of ethnicity or sex covariates to assess model fit.31 To 

identify the best-fitting class model, a series of models with increasing number of trajectory 

groups was separately fitted. Among these models, the optimal model was determined based 

on the Bayesian Information Criterion (BIC),32 as well as interpretability and distinctiveness 

of classes. To assess associations between obesity trajectories and school dropout, first a chi-

square test was conducted to examine school dropout rates among the identified trajectory 

groups and then pairwise comparisons with the least-significant-difference procedure were 

Lanza and Huang Page 4

J Sch Health. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



applied to identify differences between each trajectory group pair. Following this, stratified 

analyses by ethnicity were conducted to assess ethnic differences in associations between 

obesity trajectories and school dropout.

Results

Obesity Trajectories

Increasing group models from 2 to 6 trajectories were separately fitted to identify the 

optimal model. The BIC value increased from -9128.9 in the 2-trajectory model to -8868.2 

in the 4-trajectory model, and then decreased to -8870.0 in the 5-trajectory model. The 6-

trajectory model did not converge. Given that the 4-trajectory model had the highest BIC 

value, and interpretable and distinct groups, the 4-trajectory model was chosen as the best-

fitting model. Figure 1 illustrates the 4 identified obesity trajectories. The majority of 

individuals (78.4%) were classified into a non-obese trajectory group, representing those 

who did not meet obesity status across childhood and adolescence (6-18 years). The 

remaining 3 trajectories correspond to individuals meeting obesity status at some point 

during childhood or adolescence. Individuals with a high probability of meeting obesity 

status across both childhood and adolescence were classified into a chronically obese 

trajectory (8.6%). Another 6.5% were classified into a decreasing trajectory (childhood-only 

obesity). This group was characterized by individuals generally meeting obesity status in 

childhood (6-9 years) with a gradual decrease in obesity status from early adolescence (age 

10). The remaining 6.5% belonged to an increasing trajectory (adolescent-onset obesity). 

This group represented individuals who generally did not meet obesity status in childhood 

but whose obesity risk increased from early adolescence.

School Dropout Rate by Obesity Trajectory

The upper portion of Table 1 presents school dropout rates by obesity trajectory group and 

significant differences between trajectory groups on school dropout rates. Overall, 13.8% of 

participants did not complete high school or its equivalency. School dropout rates 

significantly differed among the four trajectory groups (χ2
(3) = 8.11, p < .05). Those in the 

Increasing trajectory group reported the highest rate of school dropout (19.6%); followed by 

the chronically obese (14.1%), decreasing (13.5%), and non-obese (13.4%) trajectory 

groups. Pairwise comparisons on school dropout rates between each pair of trajectory groups 

indicated that individuals belonging to the Increasing trajectory compared to the chronically 

obese, Decreasing and non-obese trajectories, respectively, were significantly (p < .05) less 

likely to complete high school or its equivalency.

Obesity and School Dropout by Ethnicity

The lower portion of Table 1 presents school dropout rates by trajectories and significant 

pairwise comparisons on school dropout rates by ethnicity. African Americans (24.4%) were 

more likely to be classified into one of the 3 obesity trajectories (chronically obese, 

decreasing, or increasing) versus the non-obesity trajectory, compared to Latinos (19.6%) 

and Whites (15.4%). In terms of school dropout rates, Latinos had the highest rate (18.3%), 

followed by African Americans (13.8%) and Whites (10.9%). Comparing across all obesity 

trajectories, school dropout rates did not significantly differ among African Americans (χ2
(3) 
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= 3.32, p > .05), Latinos (χ2
(3) = 1.26, p > .05), or Whites (χ2

(3) = 4.37, p > .05); however, 

significant pairwise comparisons (p < .05) were found among Whites. White adolescents 

belonging to the Increasing trajectory group were less likely to complete high school or its 

equivalency than those belonging to the non-obese trajectory group.

Discussion

Given the growing interest in examining associations between obesity and school 

outcomes,6,19 we sought to expand this line of inquiry by evaluating whether obesity status 

was related to school dropout. Results indicated that obesity status was associated with an 

increase risk of school dropout, with timing and duration of obesity as well as ethnicity 

playing a significant role. Trajectory groups based on obesity status across childhood and 

adolescence revealed that obesity onset and persistence in adolescence was associated with a 

greater school dropout rate compared to other trajectory groups. Furthermore, findings 

suggest this may be more specific among Whites compared to African Americans and 

Latinos. Although these findings highlight a significant relationship between obesity and 

school outcomes that is specific to developmental timing of obesity and ethnicity, the 

underlying mechanisms explaining these associations requires further research.

We expected that a trajectory characterized by chronic obesity in childhood and adolescence 

would be most predictive of school dropout compared to other obesity and non-obesity 

trajectories, given past studies indicating more chronic forms of child obesity pose greater 

risk for poorer developmental outcomes.23,24 In contrast, findings revealed that higher 

school dropout rates were linked to the trajectory group characterized by obesity emerging 

in early adolescence and continuing across adolescence, not the trajectory group 

characterized by obesity emerging in childhood and persisting across childhood and 

adolescence. Previous studies focused on obesity and school outcomes prior to middle 

school have indicated weaker relations compared to adolescence,33-35 suggesting 

adolescent-onset obesity is a unique contributor to school failure. Furthermore, school 

dropout rates were higher among this adolescent-onset trajectory group compared to the 

non-obese group, highlighting obesity as a potential marker of school dropout. However, the 

reasons for why adolescent-onset obesity is particularly associated with higher school 

dropout rates are currently unknown. Potentially, biological and socio-contextual changes 

occurring during the transition between childhood and adolescence may inform the 

relationship between adolescent-onset obesity and school dropout.

Recognizing that obesity emerging in early adolescence is particularly problematic for high 

school completion is critical for understanding how obesity ultimately impacts school 

outcomes. The results from the current study turn our attention to the developmental 

transition from childhood to adolescence, and how obesity-onset during this unique 

developmental period may have a long-lasting negative impact. A combination of both 

biological and socio-cultural processes is likely to explain why obesity onset in early 

adolescence is specifically linked to higher risk of school dropout. Potentially, significant 

weight gain resulting from physiological changes associated with puberty and increasing 

important placed on social standing among peers may be significant processes linking 

adolescent-onset obesity to school dropout. Some studies have indicated significant 
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associations between increased BMI and poorer cognitive functioning among adolescents, 

which may be especially problematic for obese youth as adolescence marks a period of 

heightened cognitive development.36,37 Furthermore, for those transitioning into 

adolescence earlier onset of puberty is not only associated with obesity onset, particularly 

among girls,38 but it is also a predictor of risk behaviors among both boys and girls, 

including high-risk substance use, sexual risk-taking, deviant peer affiliation, and school 

truancy, which contribute to risk of school dropout.39 Because early adolescence is 

characterized as a period of heightened social awareness, fitting in with social norms and 

having positive social standing among peers becomes critically important.40,41 Obese 

adolescents are less likely to be socially accepted by peers because they do not fit social 

norms for physical appearance.42-44 Obese adolescents may disengage from school in order 

to avoid negative social interactions with peers.45,46 Adolescents becoming obese during 

early adolescence versus childhood may be at a significant disadvantage because they have 

not had time to develop adaptive coping strategies.

In addition to the various developmental processes occurring in early adolescence that may 

inform the relationship between adolescent-onset obesity and higher risk of school dropout, 

future research also needs to consider the role of ethnicity. Although we expected the 

relationship between obesity and school dropout to be more salient among African 

Americans and Latinos given the higher proportion of rates among these groups,2,3 

membership in an obesity trajectory was not related to school dropout among African 

Americans or Latinos. On the other hand, white adolescents characterized by adolescent-

onset obesity had higher rates of dropout compared to white adolescents never meeting 

obesity status. Because adolescent-onset obesity was again specifically associated with 

school dropout, ethnic differences in pubertal onset and social stigmatization of obesity may 

largely explain this finding. On average, African-American and Latina girls experience 

earlier pubertal onset than white girls;47,48 consequently, white girls experiencing earlier 

onset puberty and increased risk of obesity may be more likely to encounter negative 

developmental outcomes because it is less normative for their ethnic group. Moreover, there 

is some research to suggest that greater significance is placed on body size among white 

adolescents than African-American and Latino adolescents,49,50 which may explain why 

obese white adolescents experience poorer peer status than their non-obese 

counterparts.51,52 The greater social stigma placed on white individuals meeting obesity 

status versus ethnic-minorities likely contributes to decreased social acceptance among 

White adolescents during a developmental period when social standing is critical to 

psychosocial adjustment and future school outcomes.

Limitations

Several limitations need to be considered. First, although differences in reliability between 

self-reported and measured BMI among children and adolescents have been found to be 

minor,53-55 self-reported height and weight data were used in this study. Second, just under 

half (44%) of the children born to mothers in the NLSY79 study were not included in the 

current study as a result of being born in later stages of the study; thus, these children did not 

have sufficient data to estimate obesity trajectories from 6-18 years. In addition, 90 

participants with available obesity trajectory data were still in high school during the last 
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wave of analysis for the current study and, thus, excluded from school dropout analyses. 

However, the remaining sample was sufficient to identify obesity trajectories and prevalence 

rates similar to what has been reported previously in an epidemiological sample.24 Third, we 

must acknowledge that some participants who dropped out of school but later returned or 

completed an equivalency were included in the non-dropout group, although this number is 

suspected to be small. Last, the study sought to identify links between obesity and high 

school dropout, but the lack of knowledge about the influence of biological and socio-

contextual factors increases difficulty in knowing the direct impact of obesity on school 

outcomes.

Conclusions

Our study utilized a large, ethnically-diverse longitudinal sample of US children to identify 

patterns of obesity across childhood and adolescence, assess whether specific developmental 

trajectories are associated with higher school dropout rates, and also evaluate potential 

ethnic differences among associations. Two findings from this study substantially inform the 

relationship between obesity and high school dropout. First, findings show that individuals 

who begin to meet obesity status around early adolescence (adolescent-onset obesity) are 

more vulnerable to dropping out of high school compared to others experiencing chronic 

obesity (obesity across childhood and adolescence), a decreasing obesity trajectory 

(childhood-only obesity), and those never meeting obesity status in childhood or 

adolescence. Potentially, the high significance placed on social status during early 

adolescence combined with significant physiological changes as a result of puberty may 

have an especially adverse impact on those becoming obese during this transitional period. 

Second, it appears that associations between obesity and school dropout may be particularly 

important for white adolescents with adolescent-onset obesity, which may ultimately be 

explained by greater social stigma placed on white versus African-American or Latino 

adolescents meeting obesity status. Future empirical work should consider the processes and 

pathways by which obesity is linked to school dropout, with a specific emphasis on 

developmental timing of obesity and ethnic differences among associations.

Implications for School Health

Evidence implicates child obesity as a risk factor for poorer academic performance, as well 

other maladaptive physical and psychosocial outcomes. To reduce risk and prevalence of 

child obesity, schools have become a primary vehicle by which prevention and intervention 

programs are delivered. Many of these programs have seen at least partial success in 

decreasing obesity risk,56-58 increasing the belief that the school context can have significant 

influence over children's health. Our study shows that obesity is associated with high school 

dropout, which is seen by many as the ultimate performance outcome for the K-12 

educational system. Importantly, the findings give schools a specific subgroup of students to 

focus prevention/intervention efforts on white adolescents that become obese during the 

middle school years, as they appear to be most vulnerable to dropout as a result of weight 

status. Additionally, school administrators, health professionals, and teachers can have an 

invaluable role in providing information on potential underlying processes linking obesity to 

school dropout. For instance, school professionals have a unique perspective of how 
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physical characteristics, whether it be weight gain, emerging secondary sexual 

characteristics, or ethnicity, can affect children's academic performance through its impact 

on social standing among peers. Future research should seek to actively use knowledge from 

health professionals to develop studies that will increase understanding of how obesity is 

related to school dropout.
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Figure 1. Trajectories of Obesity (N = 5066)
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