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EXAMINING MENTAL HEALTH DISORDERS 

Abstract  

  

Introduction:  We investigated the frequency and variation in three mental health diagnoses 

among obese or overweight children and adolescents. 

Methods:  Logistic regression was used to examine the association between each of the outcome 

variables – anxiety, depressive, and adjustment disorders – with the following covariates: 

overweight/obesity status, sex, age, and race. 

Results: Findings show anxiety, depressive, and adjustment disorder diagnoses were 

significantly higher for overweight or obese youth in our sample. Additionally, diagnosis rates 

for one or more of these disorders increase as children grow into adolescence. Further, we found 

significantly higher rates of depression and significantly lower rates of anxiety among youth who 

live in places with higher rates of poverty.  

Discussion: Findings indicate a target age for providers to focus on mental health screening 

among overweight/obese patients: (a) early adolescence (11-14 years old) for depression and 

adjustment disorder, and (b) early childhood (2-4 years old) for anxiety disorder. 
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Introduction 

Childhood obesity is a national epidemic affecting children of all races, socio-economic 

statuses, genders, and ethnicities. In the 2017-2018 National Health and Nutrition Examination 

Survey, responses indicated 19.3% of children and adolescents are obese and another 16.1% are 

overweight (Fryar et al., 2020). Although a sizable percentage of children and adolescents across 

various demographic groups are obese and overweight, evidence indicates that some groups are 

disproportionately likely to be obese or overweight. For example, African American and 

Hispanic boys and girls are 2-4 times more likely to live with high-risk obesity (Ludwig, 2018). 

Already a serious issue in isolation, obesity also brings with it a host of other health conditions 

and outcomes. Some of the more common physiological health consequences of obesity in 

children include hyperlipidemia, hypertension, insulin resistance, type 2 diabetes mellitus, skin 

infections, musculoskeletal fractures, obstructive sleep apnea, gall stones, gastroesophageal 

reflux disease, and nonalcoholic fatty liver disease (Division of Nutrition Physical Activity and 

Obesity & National Center for Chronic Disease Prevention and Health Promotion, 2022).  

 Being overweight or obese has consequences that extend beyond physiological disease 

and can include various mental health disorders, psychosomatic disorders, and psychosocial 

problems. Obesity and overweight diagnoses in children and adolescents are linked with 

increased levels of anxiety and depression diagnoses, lower levels of self-esteem and overall 

quality of life, and higher rates of eating disorders, conduct problems, and social stigmatization 

(Rankin et al., 2016). Further, the downstream effects of social stigmatization can exacerbate the 

underlying condition. Those suffering from the stigma associated with obesity tend to have 

higher levels of social isolation and overeating and lower levels of physical activity, behaviors 

that can worsen obesity (Sanyaolu et al., 2019). 
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Further complicating matters for overweight and obese youth is the reality that mental 

health disorders can go unrecognized or undertreated. Despite the growing need for timely and 

effective screening and intervention for pediatric mental health disorders in primary care, “health 

systems have not met the challenge of providing evidence-based treatment to young people who 

need it” (Biel et al., 2020). Indeed, a recent national survey showed that roughly half of youth 

(49.4%) diagnosed with a mental health disorder were reportedly not receiving adequate 

treatment or counseling (Whitney & Peterson, 2019). Failing to recognize a mental health 

disorder in youth and undertreatment for a mental health disorder in this demographic may be a 

function of several factors: this group’s relatively young age and early developmental level, 

persistent myths regarding the rate of mental illness in children, insufficient access to mental 

health services, or counterproductive stances held by some caregivers and providers. Additional 

barriers to the identification and management of mental health disorders in youth include 

inefficient referral systems for children with mental health disorders, insufficient numbers of 

providers and the associated waiting lists caused by this undersupply, and financial restrictions 

for families who find themselves in this situation (O’Brien et al., 2016). 

In this research we explore the incidence of mental health disorders in overweight and 

obese pediatric patients in a large regional sample. In the following section we review the 

relevant literature and theoretical underpinnings for our research. Next, we present our 

methodology, including the panel data we accessed and the statistical methods used for analysis. 

Finally, we present the noteworthy results from our analysis, discuss the implications of these 

findings for scholars and pediatric clinicians, and conclude with suggested directions for future 

research. 
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Literature Review  

The current state-of-the-science suggests psychological effects are associated with being 

overweight or obese in childhood. Research indicates that being overweight or obese in 

childhood has varied levels of consequences for mental health, ranging from mild to severe 

mental health disorders. Quek et al. (2017) performed a meta-analysis of 18 studies with 51,272 

child and adolescent patients from the United States, Turkey, Australia, China, India, United 

Kingdom, Sweden, South Korea, Iran, Italy, and Germany. Their results demonstrate that obesity 

is statistically significantly associated with a higher rate of severe depressive symptoms among 

females (Quek et al., 2017). Similarly, Mannan et al. (2016) found prospective associations 

between obesity and depression among males and females in their systematic review of 13 

longitudinal studies (Mannan et al., 2016). Further, Mannan et al. (2016) discovered a 40% 

increased risk of depression among obese adolescents, with a stronger association between 

obesity and depression among female adolescents.   

Similar results were mirrored in studies among children and adolescents in Sweden, 

United States, New Zealand, Turkey, United Kingdom, Iran, and Canada (Lindberg et al., 2020; 

Rao et al., 2020). Obese children and adolescents have an increased likelihood of major 

depressive disorder (Lindberg et al., 2020; Rao et al., 2020)), and obesity remains a significant 

risk factor for anxiety as well (Lindberg et al., 2020). Consistent with Mannan et al. (2016), 

Lindberg et al. (2020) found that Swedish girls who were obese had a 43% higher risk of anxiety 

and depression when compared to the general population. These results remained robust even 

after controlling for socioeconomic status, neuropsychiatric disorders, and family history of 

depression and anxiety (Lindberg et al., 2020). In sum, pediatric depression and anxiety are 
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among the most prevalent mental health disorders associated with overweight and obese children 

and adolescents, with evidence pointing to health consequences in youth across the globe.  

Although evidence is clear that psychological disorders and obesity are related, it is not 

clear if mental health disorders are a cause or consequence of childhood obesity (Rankin et al., 

2016). Fox et al. (2016) investigated the severity of obesity among patients with depression and 

anxiety. Their findings show the odds of having severe obesity versus obesity was 5 times higher 

among adolescents with anxiety compared to those without and 3.5 times higher among those 

with depression (Fox et al., 2016). Similarly, Mannan et al. (2016) found a 70% increased risk of 

obesity among depressed adolescents (Mannan et al., 2016). With the literature upon which we 

premise our study established, we turn next to methods. In the following section, we present our 

approach to conducting this investigation, the data and methodology we used to derive results, 

and the ethical considerations inherent to studies such as ours that rely on individual-level 

electronic health records. 

Methods 

Background 

The purpose of this quantitative retrospective review of medical records was to 

investigate the presence of anxiety and depression among children and adolescents who are 

overweight or obese. To substantiate the relative importance of investigating this research 

question, we first sought to establish whether anxiety and depression were among the most 

common comorbidities for overweight or obese youth in our sample. Thus, we calculated the 

frequencies and identified the most common comorbidities associated with being overweight or 

obese among youth in our data. The 25 most commonly observed International Classification of 

Diseases (ICD) codes associated with an overweight or obesity diagnosis are presented in Table 
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1. Anxiety and depressive disorders indicated strong presence among these top codes and were 

thus deemed worthy of further investigation. Next, we calculated the frequency of anxiety and 

depression for children with an overweight or obesity diagnosis and for children without an 

overweight or obesity diagnosis. Adjustment disorder – as a Diagnostic and Statistical Manual of 

Mental Disorders diagnosis – is commonly a pre-cursor to a definitive depression and/or anxiety 

diagnosis in the clinical setting (Shore et al., 2018). Further, mental health clinicians routinely 

assign an adjustment disorder with anxiety and/or depression particularly when an adverse life 

event is a mitigating cause in children. Thus, given the proximity of these three diagnoses 

clinically, we determined it prudent to add adjustment disorder to anxiety and depression in our 

analysis.  

Ethical Considerations  

 Before commencing data collection and analysis, the research team sought and gained 

approval for the research project from our university’s Institutional Review Board. Because the 

electronic health record data are deidentified with patient addresses geocoded to the census tract, 

the research was deemed exempt from full review. Despite this consensus, we took great 

precautions to ensure the security and privacy of these data in conformance with the standards 

outlined in the data usage agreement underpinning our relationship with the regional health 

information exchange. Data were deidentified and geocoded by the data steward at the health 

information exchange before the research team gained access to the data on their secure server. 

We then uploaded the deidentified health record data to our university’s secure cloud storage 

where only the members of the research team had access. Although we have unique patient 

identifiers that allow us to match records at the patient level, all results are reported at an 

aggregated level to avoid the remote possibility that individuals could be identified. 
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Sample 

Electronic health record data were extracted and compiled from a health information 

exchange in southeastern North Carolina. The health information exchange maintains health 

records for 3,047,666 unique patient profiles. We limited our sample to records from 2019-2021 

due to an increase in contributing partners to the exchange resulting in a large majority of the 

data existing during these years as well as a major hurricane that caused disruptions in late 2018. 

We further restricted our sample to focus on youth. A total of 222,214 children and adolescents 

aged 2-21 years were identified by the age reported in their medical record (Hardin & Hackell, 

2017), resulting in 1,915,898 diagnosis and procedure records for the children and adolescents in 

our sample. We observed 1546 overweight or obese children and adolescents diagnosed with at 

least one depressive, anxiety, or adjustment disorder. The years under analysis range from before 

the onset of the COVID-19 pandemic through the first two years, which is a critical period to 

study. Indeed, prior scholarship demonstrates that the COVID-19 pandemic has brought surging 

rates of adjustment disorder, depression, and anxiety among youth (al Omari et al., 2020).   

Data Extraction and Variable Construction 

Data collection consisted of carefully planning and organizing the information to be 

analyzed as a process of extraction. We first constructed a new data set with patient 

demographics and indicators of obesity, overweight, depression, anxiety, and adjustment 

disorder diagnoses from the original, much larger data set. We constructed the variables under 

study using the following ICD codes: 

Defining Overweight and Obese  

Overweight or obese diagnoses were identified by searching for the following ICD-10 

encounter codes: E66-E66.9 (obesity diagnosis codes), Z68.54 (obese due to BMI > 95% for 
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age), Z68.53 (overweight due to BMI > 85% for age), and O99.21-O99.214 (obesity 

complicating pregnancy/childbirth). Children or adolescents without one of these codes in their 

patient records were coded non-overweight/obese. Since mental health and overweight/obesity 

status varies by age (Hagan et al., 2017), we stratified the data into the following groups for 

analysis: early childhood (2-4 years), middle childhood (5-10), early adolescence (11-14), middle 

adolescence (15-17), and late adolescence (18-21).  

Defining Mental Health Disorders 

Our three different dependent variables are the mental health disorders central to our 

interest: anxiety disorder (ICD-10: F41.1, F41.3, F41.8, F41.9), depressive disorder (ICD-10: 

F32.0, F32.1, F32.2, F32.3, F32.4, F32.5, F32.9), and adjustment disorder (ICD-10: F43.20, 

F43.21, F43.22, F43.24, F43.25). Children and adolescents who had one of the above diagnoses 

were coded to have the corresponding mental health disorder. 

Control Variables and Software 

Our control variables included sex (male, female, unknown/other), race (Black/African 

American, White, other, unknown), and census tract-level percent poverty obtained from the 

2019 American Community Survey and used here as a measure of socioeconomic status (U.S. 

Census Bureau, 2018). Similar to other studies that use electronic health records (Klinger et al., 

2015; Lau et al., 2020), the number of unknown or other race and sex in our sample was 

characteristically high (See Table 2 for missingness rates). Removing those observations would 

decimate the sample; thus, consistent with best practice we kept these observations in the 

analysis and include these categories as levels of the covariates used for adjustment. Census tract 

residence information was available for most of the children and adolescents in this analysis. The 

median value for percent poverty across all patients with available residence information was 
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imputed for patients with missing residence information. R statistical software was used for data 

exploration, manipulation, visualization, and analysis (R Core Team, 2015). 

Data Analysis 

The overweight/obesity variable served as the main covariate of interest. We began by 

producing frequencies to explore differences in the rates of mental health disorders among 

children and adolescents with an overweight/obesity diagnosis compared to individuals without 

such a diagnosis. Next, we conducted an initial pairwise assessment to determine significant 

differences in the covariates (percent poverty, race, sex, and overweight/obese status) among 

those with and without the target mental health disorders, performing chi-squared tests for the 

categorical variables (race, sex, overweight/obese status) and two-sample t-tests for the 

continuous variable (percent poverty). Finally, we performed logistic regression for the three 

models – i.e., one model for each of the dependent variables (anxiety disorder, depressive 

disorder, and adjustment disorder). The indicators of mental health comorbidities were the binary 

dependent variable and an indicator of overweight/obesity was the primary independent variable 

of interest adjusted by sex, race, and percent poverty.  

Results 

Our preliminary analyses indicated that depression and anxiety disorders are the most 

commonly co-occurring mental health diagnoses in children and adolescents who are overweight 

or obese. Other common comorbidities identified in these overweight/obese children included: 

vitamin D deficiency (E55.9), metabolic syndrome (E88.81), type 2 diabetes (E119), family 

history of diabetes (Z83.3), long term (current) use of insulin (Z79.4), prediabetes (R73.03), and 

hypothyroidism (E03.9). With frequencies calculated, we moved next to our analysis of the 

relationship in youth between being overweight or obese and the three mental health disorders.   
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Figure 1 displays percentages of children or adolescents with anxiety, depression, and/or 

adjustment disorders by age category and overweight/obesity status. Rates of mental health 

disorders increase across age groups from early childhood to late adolescence, and appear to be 

higher among those who are overweight or obese particularly among youth aged 11 to 21. 

Anxiety is most prevalent in our data and adjustment disorder diagnoses are less common. When 

compared to their counterparts, overweight or obese youth have anxiety diagnoses at rates 5% 

higher for early adolescents (11-14 years old), 8.2% higher for middle adolescents (15-17 years 

old), and 11.1% higher among late adolescents (18-21 years old). Similarly, depression rates 

among overweight or obese youth are 1.7% higher for early adolescents, 5.5% higher for middle 

adolescents, and 7.3% higher for late adolescents. Adjustment disorder is also higher among 

overweight or obese youth, but only marginally where rates are 0.2% higher for early 

adolescents, 0.5% higher for middle adolescents, and 0.2% higher for late adolescents. Finally, 

we found that anxiety appears in earlier age categories (starting in early childhood) than 

depressive or adjustment disorder, with those disorders largely appearing in early adolescence 

and beyond. 

Table 3 shows the results of our chi-squared tests for the categorial variables and two-

sample t-tests for the continuous variable. The counts and row percentages (categorical 

variables) or means and standard deviations (continuous variables) of our covariates are shown 

by mental health disorder status and age category. These results suggest there are significant 

differences between all mental health disorders and the covariates in our analysis. Higher rates of 

mental health disorders appear among older, female, white, and overweight/obese children or 

adolescents. The relationship with percent poverty differs between anxiety and depression and 

generally increases in strength as age increases. Whereas depressive disorder appears more 



EXAMINING MENTAL HEALTH DISORDERS 

among those with lower socioeconomic status (higher percent poverty in their residential census 

tract), anxiety disorder appears more among those with higher socioeconomic status (lower 

percent poverty in their residential census tract). Relationships are consistent but not as strong 

with adjustment disorder, a rarer diagnosis in our data. 

Table 4 presents the main results from our logistic regression models, where all of the 

covariates were modeled as predictors of the three different mental health disorders. Findings are 

largely consistent for anxiety and depression. Consistent with the pairwise results in Table 3, we 

observe higher rates of mental health disorders appear among older, female, white, and 

overweight/obese children or adolescents. However, we find a significant change in direction for 

percent poverty among middle and late adolescents. We also see a significant change of direction 

for the unknown race category among late adolescents. As a rarer diagnosis in our data, 

adjustment disorder has fewer significant relationships. Those covariates that do achieve 

statistical significance in the adjustment disorder model are consistent with findings for the 

depressive disorder and anxiety disorder models.  

Results for our primary variable of interest – overweight/obesity status – show that 

overweight or obese children and adolescents are significantly more likely to have depression, 

anxiety, and/or adjustment disorder than non-overweight or obese children and adolescents. The 

relationship with depression is equally strong for all adolescent age groups, whereas the 

relationship between overweight/obesity and anxiety appears strong across all age groups. 

Children and adolescents diagnosed as overweight or obese are statistically significantly more 

likely than their counterparts to be diagnosed with anxiety. That said, we offer a caution when 

interpreting the early childhood findings for anxiety given the low counts in our data – only 5 

overweight/obese children had anxiety. Finally, adolescents who are overweight or obese are 
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significantly more likely than their counterparts to be diagnosed with adjustment disorder and 

that appears most prominently among youth in the middle adolescence group.  

Pandemic-related supplemental findings  

Our data include the COVID-19 pandemic, thus we stratified the data by year – 2019, 

2020, and 2021 – to explore whether the pandemic influenced our findings. As expected, we saw 

some minor differences in the counts of patients with anxiety, depressive, and/or adjustment 

disorders as well as overweight/obesity diagnoses by year. However, the percentages presented 

in Table 5 and the regression results for the three models presented in Table 6 were nearly 

identical to the main results presented in Tables 3 and 4, respectively. Indeed, our primary 

variable of interest continues to have a strong and positive statistical relationship with all three 

mental health disorders under study, suggesting higher rates of anxiety, depression, and/or 

adjustment disorders among overweight and obese children and adolescents. Interestingly, it 

appears that the pandemic is not influencing our results. It remains possible that any influence of 

the pandemic and related difficulties – although not contemporaneously driving up mental health 

or overweight/obesity diagnoses – may be lagged and future investigations might explore that 

possibility.  

Discussion 

In this analysis, we investigated the frequency and variation in three mental health 

diagnoses among children and adolescents to explore whether results differed for those 

diagnosed with overweight and obesity. Our results indicate a higher rate of anxiety, depressive, 

and adjustment disorders in children and adolescents diagnosed as overweight or obese, which is 

consistent with prior research on the intersection of obesity, overweight, anxiety disorders, and 

depressive disorders (Fox et al., 2016; Lindberg et al., 2020; Mannan et al., 2016; Quek et al., 
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2017; Rao et al., 2020). We also noted higher rates of mental health disorders among females 

(specifically white females) which is consistent with previous research (Lindberg et al., 2020; 

Mannen et al., 2016). Our findings show stepwise increases in mental health disorders across all 

age groups for children regardless of obesity or overweight status. Youth appear to have an 

increased risk of being diagnosed with an anxiety, depressive, and/or adjustment disorder as they 

grow from early childhood to middle childhood and into adolescence, with the trend most 

apparent among adolescents. 

As expected, all three diagnoses were significantly higher for overweight or obese youth, 

mirroring what Quek et al., (2017) and Mannan et al. (2016) noted in their meta-analyses. 

Furthermore, our findings suggest an important target age for providers to focus on mental health 

screening among overweight/obese patients: (a) early adolescence appears to be the 

recommended target for depression and adjustment disorder, and (b) early childhood appears to 

be the recommended target for anxiety. 

Although not our primary covariate of interest, the significant relationship between 

mental health diagnosis and socioeconomic status warrants discussion. We found statistically 

higher rates of depression among children who live in places with higher rates of poverty, 

consistent with prior research that shows a positive correlation between depression and poverty 

(Cristóbal-Narváez et al., 2020; Patel et al., 2018). Alternatively, we found an inverse 

relationship between poverty and anxiety – i.e., lower rates of anxiety in children and 

adolescents who live in places with higher rates of poverty, contrary to prior research (Brunelle 

et al., 2020; Linder et al., 2020; Zhu et al., 2019). 

Although this study examined patient records that include much of the first 2 years of the 

COVID-19 pandemic, results indicate nearly identical levels of mental health disorders among 
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pediatric patients from 2019-2021. Our working assumption was that the pandemic would lead to 

more mental health disorder diagnosis, and there is some reason to believe that may yet be the 

case. The Centers for Disease Control and Prevention released two reports pertaining to pediatric 

health. The first report noted an overall decrease in pediatric emergency department visits from 

2019 to 2020 and 2021 (CDC, 2022). The second report however noted that adolescent girls (12-

17 years) accounted for the largest increases in the number and proportion of mental health 

diagnoses in 2020, 2021, and January 2022 when compared to 2019 (CDC, 2022). Future 

research should replicate this study to investigate the impact of the pandemic on pediatric mental 

health diagnosis after some additional time has lapsed. It is possible that there is a lag and the 

effects of the COVID-19 pandemic on youth mental health will lead to diagnoses after more time 

has passed. It is also possible that the dedensification of health system campuses and the move to 

providing more telehealth made diagnosing mental health disorders more challenging. Every 

pediatric well child visit includes screening for overweight/obesity (Hagan et al., 2017). 

However, there are still many barriers to universal screening for mental health disorders in 

pediatric primary care (Beers et al., 2017).  

Limitations 

Our research produced useful insights, but the study is not without limitations. First, 

electronic health record data obtained through health information exchanges often present 

challenges (Author et al., 2022; Farmer et al., 2018; Meyer et al., 2020). For this research our 

race and location-based (percent poverty) covariates had some missingness, some of which we 

were able to impute. Second, our data are drawn for our region’s health information exchange 

and although it constitutes a large number of records, one should exert caution in generalizing 
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these findings to other contexts. We employed robust methods to address these limitations where 

possible, but they require acknowledgment, nonetheless.  

Implications and Conclusion 

Findings from this study have implications for advanced practice in pediatric primary 

care and psychiatric mental health care, and perhaps also for organizational policy. Our findings 

indicate two insights for providers to consider when treating children and adolescents in primary 

care. First, assessing and screening youth for mental health disorders and overweight/obesity at 

each primary care visit is an essential first step to understanding current healthcare trends and for 

determining how to best meet the needs of our patients. As we recognize obesity as an epidemic, 

we also need to remain aware of the current epidemic of depression and anxiety in the pediatric 

population in the pre- and post-COVID-19 times. This awareness is crucial for creating age-

appropriate screening and developing evidence-based interventions for pediatric patients who 

struggle with their weight, depression, and/or anxiety. Second, employing collaborative care 

models in primary care pediatric practices may be a solution for providing the wraparound care 

necessary to meet the mental health needs of our pediatric patients. Collaborative care models 

institute the use of a licensed mental health care coordinator as a liaison providing brief short-

term intervention with a focus on case management for patients in the primary care setting 

(LaVille Thoren & Vista‐Wayne, 2021). Triaging with a mental health care coordinator within a 

primary care setting allows for immediate mitigation of short and long-term permanent results 

such as suicide, self-harm, or violence (Henderson et al., 2020).   

Obesity and overweight diagnoses in the pediatric population continue to be a serious 

healthcare issue with various associated secondary health consequences. In this study we 

demonstrate the continued evidence of mental health disorders among children and adolescents 
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who are overweight or obese. We also show an important target age group (middle childhood 

through late adolescence) for practitioners to focus obesity, overweight, and mental health 

disorder screening. It remains to be seen the mid-range and long-term effects the pandemic will 

have on the mental health of our youth. Instituting timely screening processes and employing 

collaborative care models in primary pediatric practices may mitigate the growing rates of 

depression, anxiety, and overweight/obesity among our vulnerable youth.  
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Figure 1: Percentage of children or adolescents with anxiety, depression, and/or adjustment 

disorder by age category and overweight/obesity status. 
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Table 1: Frequencies and column percentages of the top ICD9/10 codes among normal weight 

vs. overweight/obese children. Column percentages do not sum to 100 and frequencies do not 

sum to the total number of records because only a subset of codes are presented. Codes related to 

assignment as overweight/obese were excluded. 

 

Code Description 

Overweight/obese Normal weight 

Freq Col % Freq Col% 

J02.9 Sore throat 3167 0.94 20426 1.29 

R50.9 Fever 3040 0.90 27397 1.74 

E55.9 Vitamin D deficiency 2961 0.87 3040 0.19 

Z20.822 

Contact with and (suspected) exposure to 

COVID-19 2280 0.67 29431 1.87 

R05 Cough 2136 0.63 19277 1.22 

J06.9 

Acute upper respiratory infection, 

unspecified 2057 0.61 14297 0.91 

Z79.899 Other long term (current) drug therapy 2028 0.60 12148 0.77 

J45.909 Unspecified asthma, uncomplicated 1953 0.58 7925 0.50 

K219 

Gastro-esophageal reflux disease without 

esophagitis 1682 0.50 7788 0.49 

E88.81 Metabolic syndrome 1597 0.47 153 0.01 

F41.9 Anxiety disorder, unspecified 1587 0.47 5925 0.38 

R10.84 Generalized abdominal pain 1158 0.34 7501 0.48 

R10.9 Unspecified abdominal pain. 1157 0.34 8796 0.56 

R11.2 Nausea with vomiting, unspecified 1148 0.34 8872 0.56 

K59.09 Other constipation 1061 0.31 5921 0.38 

U00.03 COVID-19 testing by DNA or RNA 1054 0.31 4193 0.27 

E11.9 

Type 2 diabetes mellitus without 

complications. 1039 0.31 527 0.03 

F9.02 Attention deficit hyperactivity disorder 1027 0.30 4262 0.27 

Z7.13 Dietary counseling 1027 0.30 1469 0.09 

K59.00 Constipation, unspecified 1021 0.30 6236 0.40 

Z79.4 Long term (current) use of insulin 991 0.29 2119 0.13 

Z83.3 Family history of diabetes mellitus 939 0.28 678 0.04 

R73.03 Prediabetes 929 0.27 253 0.02 

F32.9 

Major depressive disorder, single 

episode, unspecified. 925 0.27 3157 0.20 

F9.09 

Attention deficit hyperactivity disorder, 

unspecified 870 0.26 3855 0.24 

 

Note: Mental health disorders analyzed in this study are in bold. 
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Table 2: Frequency and percent of other and unknown/missing in all variables 

 
Variable Other Unknown 

Age 0 (0%) 0 (0%) 

% Poverty 0 (0%) 69331 (31.2%) 

Sex 0 (0%) 1892 (0.9%) 

Race 40585 (18.3%) 52221 (23.5%) 

Overweight/Obesity 0 (0%) 0 (0%) 

Depressive Disorder 0 (0%) 0 (0%) 

Anxiety Disorder 0 (0%) 0 (0%) 
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Table 3: Counts and row percentages (categorical variables) or means and standard deviations (continuous variables) of the regression covariates by 

mental health disorder status and age category.  

 
 

Covariate  

Depressive Disorder Anxiety Disorder Adjustment Disorder 

No Yes P value No Yes P value No Yes P value 

 Early Childhood (2-4) 

% Poverty  17.20 (12.86) --- --- 17.22 (12.86) 17 (9.04) 0.869 17.20 (12.86) --- --- 

Sex  

   Male  

   Female  

   Unknown  

  

14871 (46.9) 

16497 (52.0) 

359 (1.1) 

  

0 (0.0) 

0 (0.0) 

0 (0.0) 

---   

14849 (46.9) 

16472 (52) 

359 (1.1) 

  

22 (46.8) 

25 (53.2) 

0 (0) 

0.761   

14871 (46.9) 

16497 (52.0) 

359 (1.1) 

  

0 (0.0) 

0 (0.0) 

0 (0.0) 

--- 

Race  

   Black 

   White  

   Other  

   Unknown  

  

4530 (14.3) 

6742 (21.3) 

5234 (16.5) 

15186 (47.9) 

  

0 (0.0) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

---   

4522 (14.3) 

6738 (21.3) 

5229 (16.5) 

15156 (47.9) 

  

8 (17) 

4 (8.5) 

5 (10.6) 

30 (63.8) 

0.062   

4530 (14.3) 

6742 (21.3) 

5234 (16.5) 

15186 (47.9) 

  

0 (0.0) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

--- 

Overweight/obese  

   No  

   Yes  

  

31150 (98.2) 

577 (1.8) 

  

0 (0.0) 

0 (0.0) 

---   

31108 (98.2) 

572 (1.8) 

  

42 (89.4) 

5 (10.6) 

0.001   

31150 (98.2) 

577 (1.8) 

  

0 (0.0) 

0 (0.0) 

--- 

 Middle Childhood (5-10) 

% Poverty  17.31 (17.03) 20.37 (9.96) 0.174 17.31 (17.08) 16.67 (9.31) 0.139 17.31 (17.03) 18.42 (8) 0.574 

Sex  

   Male  

   Female  

   Unknown  

  

27600 (48.2) 

29003 (50.7) 

600 (1) 

  

224 (47.9) 

242 (51.7) 

2 (0.4) 

0.772 

27701 (99.6) 

29117 (99.6) 

600 (99.7) 

123 (0.4) 

128 (0.4) 

2 (0.3) 

0.401 

  

  

  

  

27815 (48.2) 

29237 (50.7) 

602 (1) 

  

9 (52.9) 

8 (47.1) 

0 (0) 

0.861 

Race  

   Black 

   White  

   Other  

   Unknown  

  

9111 (16) 

11749 (20.6) 

7255 (12.7) 

28933 (50.7) 

  

56 (12) 

35 (7.5) 

42 (9) 

335 (71.6) 

0.330 

9142 (16) 

11760 (20.5) 

7272 (12.7) 

29089 (50.8) 

25 (9.9) 

24 (9.5) 

25 (9.9) 

179 (70.8) 

<0.001 

  

  

  

  

  

9162 (15.9) 

11781 (20.5) 

7296 (12.7) 

29260 (50.9) 

  

5 (29.4) 

3 (17.6) 

1 (5.9) 

8 (47.1) 

0.445 

Overweight/obese  

   No  

   Yes  

  

54603 (95.5) 

2600 (4.5) 

  

394 (84.2) 

74 (15.8) 

0.585 

54799 (95.4) 

2619 (4.6) 

198 (78.3) 

55 (21.7) 

<0.001 

  

  

  

54982 (95.4) 

2672 (4.6) 

  

15 (88.2) 

2 (11.8) 

0.412 

 

Note: P values arise from chi-squared tests and two-sample t-tests. 
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Table 3 (continued): Counts and row percentages (categorical variables) or means and standard deviations (continuous variables) of the regression 

covariates by mental health disorder status and age category.  

 

Covariate  

Depressive Disorder Anxiety Disorder Adjustment Disorder 

No  Yes P value No Yes P value No Yes P value 

 Early Adolescent (11-14 years old) 

% Poverty  17.3 (16.97) 15.39 (55.63) 0.526 17.34 (17.05) 14.33 (37.11) 0.023 17.28 (17.69) 18.09 (9.44) 0.583 

Sex  

   Male  

   Female  

   Unknown  

  

18910 (48.8) 

19519 (50.4) 

333 (0.9) 

  

248 (72.1) 

96 (27.9) 

0 (0) 

<0.001   

18710 (48.8) 

19284 (50.3) 

326 (0.9) 

  

448 (57) 

331 (42.1) 

7 (0.9) 

<0.001   

19127 (49) 

19604 (50.2) 

333 (0.9) 

  

31 (73.8) 

11 (26.2) 

0 (0) 

0.005 

Race  

   Black 

   White  

   Other  

   Unknown  

  

6098 (15.8) 

7929 (20.5) 

5041 (13) 

19572 (50.7) 

  

41 (12) 

85 (24.8) 

32 (9.3) 

185 (53.9) 

0.015   

6069 (15.9) 

7918 (20.7) 

5009 (13.1) 

19202 (50.3) 

  

70 (8.9) 

96 (12.2) 

64 (8.2) 

555 (70.7) 

<0.001   

6131 (15.7) 

8011 (20.6) 

5069 (13) 

19730 (50.7) 

  

8 (19) 

3 (7.1) 

4 (9.5) 

27 (64.3) 

0.117 

Overweight/obese  

   No  

   Yes  

  

36060 (93) 

2702 (7) 

  

276 (80.2) 

68 (19.8) 

<0.001   

35735 (93.3) 

2585 (6.7) 

  

601 (76.5) 

185 (23.5) 

<0.001   

36302 (92.9) 

2762 (7.1) 

  

34 (81) 

8 (19) 

0.006 

 Middle Adolescent (15-17 years old) 

% Poverty  16.95 (22.53) 17.72 (9.78) 0.033 17.09 (21.1) 13.94 (42.42) 0.011 16.97 (22.3) 18.27 (9.72) 0.442 

Sex  

   Male  

   Female  

   Unknown  

  

15901 (51.6) 

14702 (47.7) 

217 (0.7) 

  

592 (70.8) 

237 (28.3) 

7 (0.8) 

<0.001   

15641 (51.3) 

14603 (47.9) 

219 (0.7) 

  

852 (71.4) 

336 (28.2) 

5 (0.4) 

<0.001   

16468 (52.1) 

14930 (47.2) 

224 (0.7) 

  

25 (73.5) 

9 (26.5) 

0 (0) 

0.042 

Race  

   Black 

   White  

   Other  

   Unknown  

  

4973 (16.2) 

6219 (20.2) 

4383 (14.3) 

15153 (49.3) 

  

113 (13.5) 

154 (18.5) 

67 (8) 

500 (60) 

<0.001   

4974 (16.4) 

6206 (20.4) 

4341 (14.3) 

14850 (48.9) 

  

112 (9.4) 

167 (14) 

109 (9.2) 

803 (67.4) 

<0.001   

5078 (16.1) 

6371 (20.2) 

4450 (14.1) 

15629 (49.6) 

  

8 (23.5) 

2 (5.9) 

0 (0) 

24 (70.6) 

0.006 

Overweight/obese  

   No  

   Yes  

  

28799 (93.4) 

2021 (6.6) 

  

664 (79.4) 

172 (20.6) 

<0.001   

28520 (93.6) 

1943 (6.4) 

  

943 (79) 

250 (21) 

<0.001   

29443 (93.1) 

2179 (6.9) 

  

20 (58.8) 

14 (41.2) 

<0.001 

 

Note: P values arise from chi-squared tests and two-sample t-tests. 
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Table 3 (continued): Counts and row percentages (categorical variables) or means and standard deviations (continuous variables) of the regression 

covariates by mental health disorder status and age category.  

 

Covariate  

Depressive Disorder Anxiety Disorder Adjustment Disorder 

No  Yes P value No Yes P value No Yes P value 

 Late Adolescent (18-21) 

% Poverty  16.8 (32.88) 18.35 (10.69) <0.001 16.93 (32.21) 15.56 (35.07) 0.022 16.85 (32.41) 17.88 (11.89) 0.399 

Sex  

   Male  

   Female  

   Unknown  

  

35357 (58.9) 

24285 (40.5) 

369 (0.6) 

  

1456 (71.3) 

579 (28.3) 

8 (0.4) 

<0.001   

34126 (58.4) 

23937 (41) 

357 (0.6) 

  

2687 (73.9) 

927 (25.5) 

20 (0.6) 

<0.001   

36749 (59.3) 

24832 (40.1) 

377 (0.6) 

  

64 (66.7) 

32 (33.3) 

0 (0) 

0.28 

Race  

   Black 

   White  

   Other  

   Unknown  

  

9743 (16.3) 

11803 (19.8) 

8073 (13.5) 

30140 (50.4) 

  

303 (14.9) 

356 (17.5) 

123 (6) 

1256 (61.6) 

<0.001   

9720 (16.7) 

11597 (19.9) 

7863 (13.5) 

28992 (49.8) 

  

326 (9) 

562 (15.5) 

333 (9.2) 

2404 (66.3) 

<0.001   

10028 (16.3) 

12151 (19.7) 

8189 (13.3) 

31334 (50.8) 

  

18 (18.9) 

8 (8.4) 

7 (7.4) 

62 (65.3) 

0.005 

Overweight/obese  

   No  

   Yes  

  

57541 (95.9) 

2470 (4.1) 

  

1758 (86) 

285 (14) 

<0.001   

56084 (96) 

2336 (4) 

  

3215 (88.5) 

419 (11.5) 

<0.001   

59212 (95.6) 

2746 (4.4) 

  

87 (90.6) 

9 (9.4) 

0.036 

 

Note: P values arise from chi-squared tests and two-sample t-tests. 
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Table 4: Logistic regression results by mental health disorder status and age category. These 

estimates are interpreted as changes in the logarithm of odds for a child having a given mental 

health disorder. 

 

Covariate Depressive Disorder Anxiety Disorder Adjustment Disorder 

 Early Childhood (2-4) 

% Poverty  0.001  

Sex 

   Female (Ref) 

   Male 

   Unknown 

   

0.00 

0.02 

-13.04 

 

Race 

   Black/AA (Ref) 

   White 

   Other 

   Unknown 

   

0.00 

0.10 

-0.60. 

-1.05. 

 

Overweight/Obese 

   No (Ref) 

   Yes 

   

0.00 

1.79*** 

 

 Middle Childhood (4-10) 

% Poverty 0.04. -0.001 0.004 

Sex 

   Female (Ref) 

   Male 

   Unknown 

  

0.00 

0.23 

-12.06 

  

0.00 

0.02 

-0.71 

  

0.00 

-0.16 

-12.24 

Race 

   Black/AA (Ref) 

   White 

   Other 

   Unknown 

  

0.00 

0.40 

-0.87 

-0.86 

  

0.00 

0.67*** 

-0.64 

-0.02 

  

0.00 

-0.65 

-0.70 

-1.33 

Overweight/Obese 

   No (Ref) 

   Yes 

  

0.00 

0.73 

  

0.00 

1.31*** 

  

0.00 

0.99 

 Early Adolescent (11-15) 

% Poverty -0.002 -0.002* 0.02 

Sex 

   Female (Ref) 

   Male 

   Unknown 

  

0.00 

-0.99*** 

13.18 

  

0.00 

-0.34*** 

0.05 

  

0.00 

-1.06** 

-12.91 

Race 

   Black/AA (Ref) 

   White 

   Other 

   Unknown 

  

0.00 

0.37* 

0.58** 

-0.01 

  

0.00 

0.97*** 

0.17 

0.13 

  

0.00 

0.19 

-1.16. 

-0.37 

Overweight/Obese 

   No (Ref) 

   Yes 

  

0.00 

1.26*** 

  

0.00 

1.46*** 

  

0.00 

1.09** 

Note: Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
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Table 4 (continued): Logistic regression results by mental health disorder status and age 

category. These estimates are interpreted as changes in the logarithm of odds for a child having a 

given mental health disorder. 

 

Covariate Depressive Disorder Anxiety Disorder Adjustment Disorder 

 Middle Adolescent (15-17) 

% Poverty 0.01* -0.002** 0.02 

Sex 

   Female (Ref) 

   Male 

   Unknown 

  

0.00 

-0.82*** 

-0.12 

  

0.00 

-0.86*** 

-0.76. 

  

0.00 

-0.88* 

-15.49 

Race 

   Black/AA (Ref) 

   White 

   Other 

   Unknown 

  

0.00 

0.48*** 

0.19 

-0.31. 

  

0.00 

0.92*** 

0.30* 

0.15 

  

0.00 

0.22 

-1.36. 

15.79 

Overweight/Obese 

   No (Ref) 

   Yes 

  

0.00 

1.32*** 

  

0.00 

1.37*** 

  

0.00 

2.18*** 

 Late Adolescent (18-21) 

% Poverty 0.01*** -0.001* 0.01 

Sex 

   Female (Ref) 

   Male 

   Unknown 

  

0.00 

-0.51*** 

-0.37 

  

0.00 

-0.69*** 

-0.22 

  

0.00 

-0.26 

-12.02 

Race 

   Black/AA (Ref) 

   White 

   Other 

   Unknown 

  

0.00 

0.40*** 

0.01 

-0.62*** 

  

0.00 

0.93*** 

0.41*** 

0.25** 

  

0.00 

0.17 

-0.99* 

-0.66 

Overweight/Obese 

   No (Ref) 

   Yes 

  

0.00 

1.28*** 

  

0.00 

1.12*** 

  

0.00 

0.76* 

Note: Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
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Table 5: Rates of anxiety disorder, major depressive disorder, and overweight/obesity diagnoses 

by year. 

 

Year 
Anxiety Depression Adjustment Overweight/Obesity 

No Yes No Yes No Yes No Yes 

2019 95.0% 5.0% 97.2% 2.8% 99.8% 0.2% 91.1% 8.9% 

2020 96.7% 3.3% 98.4% 1.6% 99.9% 0.1% 93.6% 6.4% 

2021 99.2% 0.8% 99.6% 0.4% 99.9% 0.1% 98.6% 1.4% 

Combined 97.2% 2.8% 98.5% 1.5% 99.9% 0.1% 95.1% 4.9% 
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Table 6: Logistic regression results by mental health disorder status and year considered. Instead of stratifying by age, it is used as a covariate due to 

small sample sizes and quantity of results. 

 
 

Covariate  

Depressive Disorder Anxiety Disorder Adjustment Disorder 

2019  2020  2021  Combined 2019  2020  2021  Combined 2019  2020  2021  Combined 

Age  0.18*** 0.17*** 0.23*** 0.21*** 0.13*** 0.15*** 0.18*** 0.16*** 0.09*** 0.12*** 0.12** 0.12 

% Poverty  0.002 0.002 0.007 0.004* -0.001** 0.000 -0.002** -0.001** 0.004 0.01 -0.001 0.01 

Sex  

   Female (Ref)  

   Male  

   Unknown  

  

0.00 

-0.58*** 

-0.55 

  

0.00 

-0.73*** 

0.00 

  

0.00 

-0.48*** 

-12.5 

  

0.00 

-0.59*** 

-0.48. 

  

0.00 

-0.56*** 

-0.35 

  

0.00 

-0.61*** 

-0.33 

  

0.00 

-0.56*** 

-0.39 

  

0.00 

-0.57*** 

-0.35* 

  

0.00 

-0.38 

-12.24 

  

0.00 

-0.51 

-12.91 

  

0.00 

-1.02* 

-13.34 

  

0.00 

-0.49** 

-12.21 

Race  

   Black/AA (Ref)  

   White  

   Other  

   Unknown  

  

0.00 

0.51*** 

0.09 

-0.26* 

  

0.00 

0.44*** 

-0.03 

-0.39* 

  

0.00 

0.14 

0.08 

-0.44* 

  

0.00 

0.39*** 

0.11. 

-0.48*** 

  

0.00 

0.97*** 

0.13. 

0.14. 

  

0.00 

1.23*** 

0.36** 

0.81*** 

  

0.00 

0.79*** 

0.52*** 

0.38* 

  

0.00 

0.91*** 

0.26*** 

0.19** 

  

0.00 

-0.02 

-1.15*** 

-1.11* 

  

0.00 

0.86 

-0.66 

-1.26 

  

0.00 

0.37 

-1.15 

0.53 

  

0.00 

0.10 

-1.05*** 

-0.88** 

Overweight/Obese 

   No (Ref) 

   Yes  

  

0.00 

1.01*** 

  

0.00 

1.05*** 

  

0.00 

1.84*** 

  

0.00 

1.38*** 

  

0.00 

0.84*** 

  

0.00 

1.05*** 

  

0.00 

2.12*** 

  

0.00 

1.32*** 

  

0.00 

0.87*** 

  

0.00 

0.98* 

  

0.00 

-0.001 

  

0.00 

1.31*** 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

 

 


