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Introduction

Obesity is a multifactorial disorder that often becomes appar-
ent in childhood. There is growing evidence that obesity 
beginning in childhood increases the risk of adult medical 
morbidity, including early coronary vascular disease, hyper-
tension, and dyslipidemia.1,2 Long-standing obesity will 
often result in impaired musculoskeletal strength, decreased 
aerobic capacity, and overall impaired fitness measured by 
cardiopulmonary exercise testing (CPET), with all of these 
abnormalities beginning in childhood.3 There are other com-
plications of obesity outside of medical morbidity and mor-
tality. The psychological toll of obesity has also been 
described, with known higher risks of depression, anxiety, 
and poor quality of life.4,5

The social complications related to obesity have been 
incompletely described.6 Lower socioeconomic status is a 
known risk factor for the development of obesity.7 In addi-
tion, adults who have obesity have been shown to have 

higher rates of risk-taking behavior, social isolation, and 
school difficulties.8,9 There has been minimal research eval-
uating the relationship between pediatric obesity and future 
criminal behavior despite the fact that future criminality 
shares many of the same complex risk factors such as obe-
sity, race, and gender.10,11 In addition, there has been no 
research to date evaluating whether childhood obesity 
affects homeownership rates later in adulthood with 
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homeownership being a potential tool to measure socioeco-
nomic status and wealth.

The primary aim of this study was to evaluate the lifetime 
rates of criminal behavior and homeownership in youth with 
obesity with these serving as our primary outcomes. We 
hypothesize that youth with obesity will have higher rates of 
adult criminal behavior and lower home ownership rates. 
The secondary aim was to determine whether age, exercise 
tolerance based on CPET, gender, or race serve as predictors 
of future health-related outcomes, risk-taking behavior, 
homeownership, and mortality for youth with obesity. For 
this aim, we hypothesize that gender and race will be related 
to outcomes but that exercise tolerance and age will not be 
related to the primary outcomes. The final aim of the study 
was to further characterize the physical fitness profile of 
youth with obesity using CPET.

Methods

Participants

We performed a retrospective chart review on all patients 
aged 5–18 years who presented to the HealthWorks! pediat-
ric weight management program from January 1999 to 
December 2009. HealthWorks! is a family-based weight 
management program in the Heart Institute at Cincinnati 
Children’s Hospital for children and teenagers with over-
weight or obesity conditions in the greater Cincinnati area. 
The program seeks to promote healthier eating habits and 
increased physical activity, and during the study period, a 
formal CPET at the time of the visit was a requirement for 
clinic enrollment. Patients with incomplete records were 
excluded from the analysis.

Inclusion criteria included pediatric patients aged 
5–18 years and enrollment in the HealthWorks! clinic. 
Exclusion criteria included incomplete records and orthope-
dic injury that would prevent exercise.

Procedure

Once the appropriate patients were identified, the most 
recent contact information was obtained through both the 
electronic medical record and LexisNexis (RELX Group, 
Horsham, PA, USA). LexisNexis is a search engine that 
pools a conglomerate of publicly available information and 
was used to assess death certificates, arrest and incarcera-
tion records, and home purchasing transactions. Once 
demographic data were obtained, these now-adult patients 
were contacted via mail for recruitment, with opt-out 
instructions included as well. If a patient opted out of the 
study, none of their data was used in the analysis. Once the 
previous steps were completed, a LexisNexus search was 
performed. Outcome measures recorded from the LexisNexis 
search included mortality data including cause of death, 
felony convictions, previous or current incarcerations, 

previous or current home purchases, and prior declaration of 
bankruptcy. The cause of death was recorded if it was noted 
on the public record.

All patients enrolled in the study had a formal CPET per-
formed previously in childhood, which was a requirement 
for enrollment in the clinic during that time. All patients 
were tested using a modified Balke treadmill protocol.12 
Oxygen consumption and carbon dioxide production were 
measured at rest and during each workload using a metabolic 
cart (True Max 2400, ParvoMedics, St. Lake City, UT, USA). 
Heart rate on a 12-lead electrocardiogram strip and blood 
pressure were measured at rest, during each minute of exer-
cise, immediately post-exercise, and 1, 3, 5, 10, and 15 min 
post-exercise. An exercise test was judged to be a maximal 
test if two of the following three criteria were met: respira-
tory exchange ratio >1.1, maximal heart rate ⩾85% of the 
age-predicted maximal heart rate (220-age in years), and 
maximal Rating of Perceived Exertion score ⩾18 (range, 
6–20).13 As there are no normal prediction equations for the 
peak oxygen consumption (VO2peak) in pediatric patients 
with obesity, the percentage of predicted VO2peak was cal-
culated using ideal body weight factored into the prediction 
equations described by Cooper et al.14 Normal values were 
defined as greater than 80% predicted.14 Ideal body weight 
was calculated using the Devine formula.15 Outcome meas-
ures recorded from the CPET included age, height, weight, 
body mass index (BMI), sex, race, respiratory exchange 
ratio, peak heart rate, VO2peak, and peak systolic blood 
pressure.

Obesity was classified into three classes: class 1 obesity, 
BMI ⩾95th percentile to <120% of 95th percentile for age 
and sex; class 2 obesity, BMI ⩾120% to <140% of 95th 
percentile or BMI ⩾35 kg/m2; and class 3 obesity, BMI 
⩾140% of 95th percentile or BMI ⩾40 kg/m2. Overweight 
was defined as having a BMI between the 85th and the 95th 
percentile for age and sex.

Statistical analysis

The CPET data were compared to the LexusNexus search 
data to evaluate possible associations between pediatric 
exercise capabilities and adult health and social outcomes. 
Patient social, demographic, and CPET data were presented 
as mean ± standard deviation.

As our data were pooled data over the patient’s lifetime 
and national law enforcement agencies only publish yearly 
incidence data, we used the study from Shannon et al.16 to 
compare lifetime criminal prevalence by region. The lifetime 
criminal prevalence was calculated by using the Department 
of Justice yearly prison census and felony conviction data, 
prior research on recidivism, and state demographic life 
tables to give state and regional assessments of both prior 
felony convictions and incarcerations. This study found a 
lifetime felony prevalence of 6%–7% in Ohio, and 7% was 
chosen as the comparison group. Felony was defined by 
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Shannon et al. and included criminal convictions for violent 
crime, theft, breaking and entering, arson, and/or drug 
offenses. In addition, incarceration was defined as anyone 
having a felony that required time in prison, and the range 
for former incarceration was 2%–3%, and 3% was used for 
the incarceration comparison group. Lifetime homeowner-
ship rates were compared to published homeownership 
data.17,18 Differences between groups were assessed with 
either a two-sided t test or a chi-square test when appropri-
ate. Associations between normally distributed variables 
were calculated using the Pearson correlation coefficient. A 
logistic regression analysis was performed with the depend-
ent variables being prior incarceration and home ownership. 
Variables analyzed included gender, race, BMI >95%, sub-
stance abuse, and peak VO2. In addition, a Bonferroni cor-
rection was done for multiple tests to further test for 
significance. As there were six comparisons, a p < 0.0083 
was used to refine the significance. A p < 0.05 was consid-
ered significant. Statistical analyses were performed using 
JMP®, version 14 from SAS Institute Inc. (Cary, NC). This 
study was approved by the Cincinnati Children’s Hospital 
Medical Center Institutional Review Board (#2019-0737).

Results

From 1999 to 2009, 720 patients were seen in the 
HealthWorks! pediatric weight management program and 
were contacted for this study (Figure 1). One patient 
declined and three patients were excluded from the analysis 
secondary to incomplete records. The remaining 716 
patients were included (12.2 ± 2.9 years at enrollment; 
28.5 ± 3.7 years at study initiation). Demographic data are 
presented in Table 1. At the time of CPET, 51.4% (368 
patients) had class 3 obesity, 31.2% (223 patients) had class 
2 obesity, 16.4% (117 patients) had class 1 obesity, and 1% 
(7 patients) were overweight.

Results of CPET

There were 716 patients with complete maximal effort CPET 
data (Figure 1). The results of CPET are described in Table 
1. Of note, 90% (642/716) of patients were able to complete 
a maximal effort CPET. In addition, 75% (481/642) of the 
patients who completed a maximal effort CPET had a normal 
percentage of predicted VO2peak defined as being greater 

Figure 1. Flow diagram demonstrating the selection of patients for the study. Telephone interview refers to the completion of the 
Behavioral Risk Factor Survey over the telephone. LexusNexus search denotes the acquisition of social outcomes by a public record search.
CPET: cardiopulmonary exercise test results.
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than 80% predicted when adjusted for ideal body weight. In 
addition, 98% (701/716) had a normal heart rate response to 
exercise (i.e. ⩾85% predicted peak heart rate), and all 
patients had a normal systolic blood pressure response to 
exercise (i.e. ⩾20 mmHg increase during exercise).

Inability to complete a maximal effort CPET was associ-
ated with younger age (r = 0.25, p < 0.0001), higher weight 
(r = 0.11, p = 0.003), and higher obesity class (r = 0.11, 
p = 0.003). Boys tended to have higher percentages of pre-
dicted VO2peak than girls (r = 0.59, p < 0.0001). Percent pre-
dicted VO2peak was associated with age (r = 0.62, p < 0.0001) 
and weight (r = 0.49, p < 0.0001). Percent predicted peak 
heart rate was also associated with age (r = 0.53, p < 0.0001) 
and weight (r = 0.34, p < 0.0001).

Results of public record search

All 716 patients were able to be located in the LexusNexus 
database and have a public record review performed (Figure 
1). There was a 1.5% mortality rate (11/716), and the cause 
of death was reported as cardiomegaly for one patient. 
There were no specific causes of death or age of death for 
the remaining 10 patients who died. Of these 11 patients 
who died, 55% (6/11) were male compared to 38% 
(270/705) male in those that did not die (p = 0.3). Patients 
who died had a significantly lower percent predicted heart 
rate compared to those who did not die (91.9 ± 3.1 vs 
96.8 ± 5.1 bpm; p = 0.02). In addition, the patients that died 
had a higher BMI during childhood compared to those who 

survived during the study period (41.4 ± 10.3 kg/m2 vs 
35.7 ± 7.9 kg/m2; p = 0.02).

On review of the criminal records, 9.6% (69/716) of these 
young adult patients were convicted of a felony compared to 
~7% published lifetime prevalence in Ohio during this time 
period (p = 0.03) (Figure 2). Of these 69 patients, the reason 
for conviction included 14 patients for violent crime, 27 
patients for drug-related offenses, 22 patients for theft/bur-
glary, 2 patients for arson, 2 patients for driving under the 
influence, and 2 patients for illegal possession of a firearm 
(Figure 3). There was no difference between the incarcera-
tion rates of these now-adults who were seen for pediatric 
weight management and the reported lifetime prevalence in 
Ohio (26/716; 3.6% vs 3%, p = 0.45) (Figure 2). There was 
no difference in conviction history when comparing African-
American to Caucasian patients (10.4%; 33/318 vs 9.7%; 
36/370; p = 0.78). Youth with obesity who committed a fel-
ony in adulthood tended to have lower percent predicted 
peak heart rates on exercise testing than those that didn’t 
commit felonies (95.1 ± 6.6 vs 97 ± 4.9 bpm; p = 0.006). 
Patients with criminal convictions were more likely to be 
male than patients not convicted of a crime (51% vs 37%, 
p = 0.03).

In addition, 14.7% (105/716) of study patients purchased 
a home in adulthood compared to 38.3% of Midwest adults 
<30 years of age (p = 0.0001) (Figure 2). There was a signifi-
cant difference between African American and Caucasian 
patients in homeownership rates (6.7%; 21/318 vs 22.7%; 
84/370; p < 0.0001). Also, there was a significant difference 
in homeownership between the African American study 
patients and published data on African Americans homeown-
ers less than 34 years of age (6.7% vs 35%; p < 0.0001). 
There was no difference in home ownership rates between 
patients who were convicted for a crime and those who were 
not. In addition, 5% (36/716) of study patients declared 
bankruptcy during this study period. There was no signifi-
cant difference between BMI and any exercise test parameter 
in homeownership or bankruptcy rates. Now-adult youth 
with obesity who declared bankruptcy were more likely to be 
convicted of a crime compared to those who did not declare 
bankruptcy (12% vs 4%, p = 0.02).

On the logistic regression analysis, when analyzing incar-
ceration as the dependent variable, the only significant vari-
able using the Bonferroni correction was prior substance 
abuse conviction (odds ratio, 12.75 (3.9–42.1), p < 0.0001). 
When home ownership was the dependent variable, the only 
significant variable with the Bonferroni correction was race 
(odds ratio, 3.23 (1.9–5.4), p < 0.0001).

Discussion

This study demonstrates that children with obesity appear to 
have a similar or higher rate of lifetime criminal behavior 
compared to the general population. In our cohort, this was 
independent of race as there was no difference in convictions 

Table 1. Baseline demographics and results of cardiopulmonary 
exercise testing during childhood in now-adult youth with obesity.

Total patients 716
Age at CPET (years) 12.0 ± 3.1
Age at public data search (years) 28.5 ± 3.7
Gender Male 39%

Female 61%
Race W 52%

AA 44%
Hispanic 1%
Asian 0.5%
Other 2.5%

Weight at CPET (kg) 88.6 ± 30.9
Height at CPET (cm) 154.9 ± 15.0
BMI at CPET 35.8 ± 7.9
Results of maximal effort CPET (N = 642)  
 Respiratory exchange ratio 1.06 ± 0.08
 VO2peak (mL/kg/min) 26.0 ± 5.1
 Percent predicted VO2peak (%) 99.0 ± 24.1
 Maximal systolic blood pressure (mmHg) 177.9 ± 22.4
 Maximal heart rate (bpm) 193.5 ± 10.3
 Percent predicted maximal heart rate (%) 87.3 ± 29.1

CPET: cardiopulmonary exercise test; BMI: body mass index; VO2peak: 
oxygen consumption at peak exercise; W: White; AA: African American.
Data presented as means ± standard deviation.
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between Caucasians and African Americans nor was there a 
significant association between African American race and 
felony history. While novel and to our knowledge not previ-
ously reported, this finding is plausible as many of the known 
risk factors for obesity are also risk factors for criminal 
behavior. Establishing this link between childhood obesity 
and the potential for future criminal behavior can impact 

how youth with obesity are screened and managed in the 
clinical setting. Increased surveillance for risk-taking behav-
iors and enhanced mental health screening can help identify 
comorbidities that can hinder both treatment and psychoso-
cial well-being. Of note, as this was an observational study, 
this study did not answer whether treatment for obesity 
reduces the risk of these negative social outcomes.

Figure 2. Comparison between future adult behaviors of youth with obesity versus published normative data.
* denotes a p value <0.05.

Figure 3. Reasons for a felony conviction in now-adult youth with obesity based on public record review.
DUI: driving under the influence.
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This study contradicts previous mathematical models 
that postulated lower criminal behavior in young adults with 
obesity, which the authors hypothesized that their body 
weights and lower levels of fitness may prevent them from 
participating in certain criminal behaviors.19 These data 
were based on population-averaged and conditional fixed 
effects logit models derived from a constructed panel data-
set from the National Longitudinal Survey of Youth. The 
fact that our study utilized longitudinal patient data as 
opposed to mathematically derived data may explain the 
differences in results with the article by Kalist et al. The 
regional versus national crime differences may also explain 
the contradictory findings between studies. In addition, 
many of the felonies were drug-related in our study, which 
would not necessarily require a certain level of physical fit-
ness and may explain the differences between studies. The 
fact that those who committed a crime had a lower peak 
heart rate during exercise testing during childhood may also 
argue against the hypothesis that a certain level of fitness is 
needed to commit a crime. This could also be an unrelated 
and incidental finding.

As the link between obesity in childhood and future social 
risk is starting to become clearer, mechanisms to understand 
this more fully need to be developed. Previous research has 
focused on the link between crime in childhood and the 
development of future obesity. A possible biochemical 
mechanism for the increased risk of obesity in pediatric vic-
tims of violent crime has been proposed by Gartstein et al. 
They demonstrated a moderation of diurnal cortisol pattern 
in youths exposed to community crime, which may, in turn, 
increase the risk of obesity later in life.20 Mechanistic 
research examining criminal behavior in these at-risk youth 
with obesity later into adulthood is lacking. Childhood obe-
sity has also been linked to future substance abuse, particu-
larly binge drinking, which is noteworthy as binge drinking 
is a risk factor for future abuse of illicit substances and crimi-
nal behavior.21–24

This study demonstrated a marked difference between the 
homeownership rates of adults with a history of obese in 
youth and the general population. The implication of this 
finding is that youth with obesity may be less financially 
successful and experience greater financial difficulties than 
the general population in adulthood as homeownership gen-
erally requires a combination of current and future earnings. 
This is supported by the fact adults with obesity report 
greater financial hardship and have greater difficulties 
obtaining the same quality jobs as their counterparts with a 
normal BMI.25–27 On the other hand, this study may have 
underestimated the number of people who have the financial 
means to purchase a home but chose not for various non-
financial reasons. In addition, the low homeownership rates 
of African-Americans in our cohort compared to published 
normative data may also be a factor for the poor homeowner-
ship rates seen in our study, and this finding should be con-
firmed by future studies with a larger cohort.18

Our study was unable to determine a definitive link 
between fitness as measured by CPET obtained in childhood 
and future obesity-related health and social outcomes, 
including mortality, criminal history, and homeownership. 
Overall levels of fitness in youth do not appear to be corre-
lated with future criminal behavior or homeownership. As 
demonstrated in Table 1, this cohort tended to have normal 
fitness and was able to complete maximal effort testing by 
the criteria used (i.e. 2 out of 3 from the following criteria 
including respiratory exchange ratio >1.1, percent predicted 
heart rate ⩾85%, and subjective exhaustion). This cohort 
also had normal systolic blood pressure and heart rate 
response to exercise. Patients that died tended to have a 
lower peak heart rate in childhood during exercise testing. 
While interesting, these patients still had a normal heart rate 
response, and this finding should be confirmed in a larger 
cohort to determine if this is truly a marker of prognostic 
significance. Older patients were able to have higher fitness 
levels, which is an expected finding and reflects the normal 
maturation of exercise responses during childhood. In addi-
tion, the fact that heavier patients had a higher percentage of 
predicted VO2peak is not a novel finding and likely reflects 
limitations in the prediction equation as there is no univer-
sally accepted prediction equation available for youth with 
obesity. While using the ideal body weight for the normal 
weight pediatric prediction equation likely overestimates the 
level of fitness, using the actual body weight for the predic-
tion equation tends to underestimate fitness as fat is a meta-
bolically inactive tissue.28

There are several additional limitations to this study. 
Perhaps most noteworthy is that lifetime criminal conviction 
and incarceration are not statistics that are readily recorded 
and available in the United States. For example, the US 
Justice Department and most local law enforcement agencies 
track yearly incidence (but not lifetime prevalence) of crime 
and people currently under criminal justice supervision but 
do not track former perpetrators. This led Shannon et al.16 to 
write their paper describing the national and regional life-
time estimates for criminal behavior using the available US 
Department of Justice data and demographic life tables. The 
fact that this results in an estimation of lifetime criminal 
prevalence may represent a major limitation in not just this 
study but how lifetime criminal behavior is reported nation-
ally. On the other hand, our cohort was still young (average 
age ~28 years old) at the time of comparison with the life-
time data and thus possibly underestimated final criminal 
behavior. This is a similar situation with homeownership sta-
tistics with our data possibly underestimating the reported 
incidence of homeownership for Midwest residents 
<30 years old.17 In addition, this was a sample of conveni-
ence, and a sample size calculation was not performed. The 
missing cause of death data in the 10 patients who died also 
reflects an additional limitation. Finally, the pediatric patients 
recruited from the HealthWorks! Clinic may not be repre-
sentative of the comparison group of Midwest adults. There 
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may be confounding factors not evaluated which could, in 
turn, explain these differences, such as income disparities, 
educational level, and living in underfunded areas. Further 
study in other patient groups should be performed to validate 
these findings.

Conclusion

Children with obesity appear to have higher social risk than 
their peers in adulthood as evidenced by somewhat higher 
rates of criminal behavior and lower rates of homeowner-
ship. Pediatric patients with obesity tend to have normal 
weight-adjusted levels of fitness and pediatric exercise 
capacity is not associated with mortality or social out-
comes. This appears to highlight the need for improved 
screening for social risk factors in this vulnerable group of 
children and young adults and intervention with social sup-
port if indicated.

Acknowledgements

Special thanks to the Heart Institute business team at Cincinnati 
Children’s Hospital for their support in this project, specifically 
Michelle Hudgens and Michael McNaughton. Special thanks to the 
American College of Sports Medicine for allowing us to present 
these data at the 2020 Annual Meeting, and for subsequently pub-
lishing our abstract. The previous published abstract’s citation is: 
Powell AW, Siegel Z, Kist C, Mays WA, Siegel R. Obese pediatric 
youth have a high rate of adult criminal behavior and low rates of 
homeownership that is not linked to pediatric obesity. Med Sci 
Sports Exerc 2020 July;52(7S):1072–3.

Author contributions

The following were contributed by the study authors: Development 
of protocol and methodology—A.P., Z.S., C.K. W.M. and R.S.; 
Conceptualization—A.P., Z.S., C.K. W.M. and R.S.; Validation—
A.P., R.K. and R.S.; Formal analysis—A.P.; Investigation—A.P., 
Z.S., C.K. W.M. and R.S; Resources—A.P. and R.S.; Data 
curation—Z.S., Writing- A.P., Z.S., C.K., W.M., R.K., and R.S; 
Supervision—A.P.; Writing review and editing—A.P., Z.S., 
C.K., W.M., R.K., and R.S.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval for this study was obtained from Cincinnati 
Children’s Hospital Medical Center Institutional Review Board 
(#2019-0737).

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed consent

Informed consent was waived by the Institutional Review Board.

ORCID iDs

Adam W Powell  https://orcid.org/0000-0002-5537-032X

Robert Siegel  https://orcid.org/0000-0002-0249-6041

References

 1. Umer A, Kelley GA, Cottrell LE, et al. Childhood obesity and 
adult cardiovascular disease risk factors: a systematic review 
with meta-analysis. BMC Public Health 2017; 17(1): 683.

 2. Juonala M, Magnussen CG, Berenson GS, et al. Childhood 
adiposity, adult adiposity and cardiovascular risk factors. N 
Engl J Med 2011; 365(20): 1876–1885.

 3. Cooper DM, Leu SY, Taylor-Lucas C, et al. Cardiopulmonary 
exercise testing in children and adolescents with a high body 
mass index. Pediat Exerc Sci 2016; 28(1): 98–108.

 4. Mollerup PM, Nielsen TRH, Bojsoe C, et al. Quality of life 
improves in children and adolescents during a community-
based overweight and obesity treatment. Qual Life Res 2017; 
26(6): 1597–1608.

 5. Sarwer DB and Polonsky HM. The psychosocial burden of obe-
sity. Endocrinol Metab Clin North Am 2016; 45(3): 677–688.

 6. Sanders RH, Han A, Baker JS, et al. Childhood obesity and 
its physical and psychological co-morbidities: a systematic 
review of Australian children and adolescents. Eur J Pediatr 
2015; 174(6): 715–746.

 7. Pampel FC, Denney JT and Krueger PM. Obesity, SES and 
economic development: a test of the reversal hypothesis. Soc 
Sci Med 2012; 74(7): 1073–1081.

 8. Connolly EJ, Lewis RH and Boisvert DE. The effect of 
socioeconomic status on delinquency across urban and rural 
contexts: using a genetically informed design to identify envi-
ronmental risk. Crim Justice Rev 2017; 42(3): 237–253.

 9. Brooks SJ, Feldman I, Schiöth HB, et al. Important gender 
differences in psychosomatic and school-related complaints 
in relation to adolescent weight status. Sci Rep 2021; 11(1): 
14147.

 10. Tärnhäll A, Björk J, Wallinius M, et al. Offending trajectories 
in violent offenders: criminal history and early life risk factors. 
Int J Offender Ther Comp Criminol. Epub ahead of print 22 
April 2022. DOI: 10.1177/0306624X221086565.

 11. Piquero AR and Brame RW. Assessing the race-crime and 
ethnicity-crime relationship in a sample of serious adolescent 
delinquents. Crime Delinq 2008; 54(3): 390–422.

 12. Aadland E, Solbraa AK, Resaland GK, et al. Reference values 
for and cross-validation of time to exhaustion on a modified 
Balke protocol in Norwegian men and women. Scand J Med 
Sci Sports 2017; 27(11): 1248–1257.

 13. Borg G. Borg’s perceived exertion and pain scales. 
Champaign, IL: Human Kinetics, 1998.

 14. Cooper DM, Weiler-Ravell D, Whipp BJ, et al. Aerobic param-
eters of exercise as a function of body size during growth in 
children. J Appl Physiol Respir Environ Exerc Physiol 1984; 
56(3): 628–634.

 15. McCarron MM and Devine BJ. Clinical pharmacy: case stud-
ies: case number 25 Gentamicin therapy. Drug Intel Clin Phar 
1974; 8(11): 650–655.

 16. Shannon SKS, Uggen C, Schnittker J, et al. The growth, 
scope, and special distribution of people with felony records 
in the United States, 1948–2010. Demography 2017; 54(5): 
1795–1818.

https://orcid.org/0000-0002-5537-032X
https://orcid.org/0000-0002-0249-6041


8 SAGE Open Medicine

 17. United States Department of Housing and Urban Development. 
Homeownership rates by age of householder for the Midwest, 
2018. https://www.census.gov/housing/hvs/data/ann18ind.
html

 18. Haurin DR and Rosenthal SS. The influence and household 
formation on homeownership rates across time and race. Real 
Estate Econ 2007; 35(4): 411–450.

 19. Kalist DE and Siahaan F. The association of obesity with the 
likelihood of arrest for young adults. Econ Hum Biol 2013; 
11(1): 8–17.

 20. Gartstein MA, Seamon E, Thompson SF, et al. Featured article: 
community crime exposure and risk for obesity in preschool 
children: moderation by the hypothalamic-pituitary-adrenal 
axis response. J Pediatr Psychol 2018; 43(4): 353–365.

 21. Fonseca H, Matos MG, Guerra A, et al. Are overweight and 
obese adolescents different than their peers? Int J Pediatr 
Obesity 2009; 4(3): 166–174.

 22. Liu TL, Ye JY, Ko CH, et al. Associations between substance 
abuse and body mass index: moderating effects of sociode-
mographic characteristics among Taiwanese adolescents. 
Kaohsiun J Med Sc 2010; 26(6): 281–289.

 23. Chassin L, Pitts SC and Prost J. Binge drinking trajectories 
from adolescence to emerging adulthood in a high-risk sam-
ple: predictors and substance abuse outcomes. J Consult Clin 
Psychol 2002; 70(1): 67–78.

 24. Hill KG, White HR, Chung IJ, et al. Early adult outcomes of 
adolescent binge drinking: person- and variable-centered anal-
yses of binge drinking trajectories. Alcohol Clin Exp Res 2000; 
24(6): 892–901.

 25. Conklin AI, Forouhi NG, Suhrcke M, et al. Socioeconomic 
status, financial hardship, and measured obesity in older 
adults: a cross-sectional study of the EPIC-Norfolk cohort. 
BMC Public Health 2013; 13: 1039.

 26. Averett SL and Smith JK. Financial hardship and obesity. 
Econ Hum Biol 2014; 15: 201–212.

 27. Flint SW, Cadek M, Codreanu SC, et al. Obesity discrimina-
tion in the recruitment process: you’re not hired!. Front Psych 
2016; 7: 647.

 28. Ahmadian HR, Sclafani JJ, Emmons EE, et al. Comparison of 
predicted exercise capacity equations and the effect of actual 
versus ideal body weight among subjects undergoing cardiopul-
monary exercise testing. Cardiol Res Pract 2013; 2013: 940170.

https://www.census.gov/housing/hvs/data/ann18ind.html
https://www.census.gov/housing/hvs/data/ann18ind.html

