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IMPORTANCE Biological aging is a distinct construct from health; however, people who age
quickly are more likely to experience poor health. Identifying pediatric health conditions
associated with accelerated aging could help develop treatment approaches to slow midlife
aging and prevent poor health in later life.
OBJECTIVE To examine the association between 4 treatable health conditions in adolescence

and accelerated aging at midlife.
DESIGN, SETTING, AND PARTICIPANTS This cohort study analyzed data from participants in the
Dunedin Study, a longitudinal investigation of health and behavior among a birth cohort born
between April 1, 1972, and March 31, 1973, in Dunedin, New Zealand, and followed up until
age 45 years. Participants underwent an assessment at age 45 years and had data for at least
1 adolescent health condition (asthma, smoking, obesity, and psychological disorders) and
outcome measure (pace of aging, gait speed, brain age, and facial age). Data analysis was
performed from February 11 to September 27, 2021.
EXPOSURES Asthma, cigarette smoking, obesity, and psychological disorders were assessed
at age 11, 13, and 15 years.
MAIN OUTCOMES AND MEASURES The outcome was a midlife aging factor composite score
comprising 4 measures of biological aging: pace of aging, gait speed, brain age (specifically,
BrainAGE score), and facial age.
RESULTS A total of 910 participants (459 men [50.4%]) met the inclusion criteria, including an
assessment at age 45 years. Participants who had smoked daily (0.61 [95% CI, 0.43-0.79] SD
units), had obesity (0.82 [95% CI, 0.59-1.06] SD units), or had a psychological disorder
diagnosis (0.43 [95% CI, 0.29-0.56] SD units) during adolescence were biologically older at
midlife compared with participants without these conditions. Participants with asthma were
not biologically older at midlife (0.02 [95% CI, −0.14 to 0.19] SD units) compared with those
without asthma. These results remained unchanged after adjusting for childhood risk factors
such as poor health, socioeconomic disadvantage, and adverse experiences.
CONCLUSIONS AND RELEVANCE This study found that adolescent smoking, obesity, and
psychological disorder diagnoses were associated with older biological age at midlife. These
health conditions could be treated during adolescence to reduce the risk of accelerated
biological aging later in life.
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hildhood experiences, behaviors, and characteristics are
associated with trajectories of health across the life
span.1 International comparative studies have shown
that poor health among adult populations can largely be explained by poor health in early life.1 The risk of poor adult health
that accumulates also presents an opportunity for intervention. Intervening to mitigate risk factors before adulthood could
prevent poor health as people age.2 Realizing the potential of
this opportunity, however, requires identifying the relevant risk
factors to target.
One of the factors associated with chronic disease morbidity and mortality is biological aging, which is defined as
gradual physiological decline across multiple organ systems
over time.3-5 Although biological aging is a distinct construct
from health, people who age more quickly are more likely to
accumulate chronic disease, develop functional disability, and
experience early mortality.2-7 The wide array of poor health outcomes associated with aging suggests that interventions that
slow the aging process could improve health later in life, reducing morbidity, disability, and mortality.8-10
We conducted a cohort study to examine the association
of 4 health conditions commonly seen in clinical practice by
physicians who treat adolescents (ie, asthma,11 cigarette
smoking,12 obesity,13 and psychological disorders14,15) with
midlife aging. These 4 conditions have high population prevalence, peak onset early in life, high levels of chronicity, and
known modifiability.16-22 The Dunedin Study, a longitudinal
investigation of health and behavior of a birth cohort in
Dunedin, New Zealand, tracked these conditions in childhood and used multiple validated assessments of biological age
during midlife. Identifying the conditions associated with accelerated biological age could help in ascertaining which interventions might slow aging before health consequences accumulate. We hypothesized that adolescent asthma, cigarette
smoking, obesity, and psychological disorders would be associated with older biological age at midlife.

Methods
Participants and Study Design
This cohort study analyzed data of the participants in the
Dunedin Study. Written informed consent was obtained from
all participants. Study protocols were approved by the Southern Health and Disability Ethics Committee at the New Zealand Ministry of Health and Duke University Health System Institutional Review Board. We followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline.
The full cohort of the Dunedin Study comprised all individuals who were born between April 1, 1972, and March 31,
1973, in Dunedin, New Zealand, and were eligible on the basis
of their residency in the province and participation in the first
assessment at 3 years of age.23 The cohort represented the full
range of socioeconomic status (SES) in the general population of the South Island. As adults, the cohort matched the results of key health indicators from the New Zealand Health Survey and National Nutrition Survey23 as well as the distribution
E2

Key Points
Question What is the association between adolescent health
conditions that are commonly treated by physicians and
accelerated biological age at midlife?
Findings In this cohort study of 910 participants in a longitudinal
cohort study in New Zealand, participants who had a daily smoking
status, obesity, or a psychological disorder diagnosis during
adolescence were found to be biologically older than those
without these conditions 3 decades later. Adolescent asthma was
not associated with midlife biological age.
Meaning The findings from this study suggest that adolescent
smoking, obesity, and psychological disorders are modifiable
health conditions that, if treated, might reduce the risk of
accelerated biological aging at midlife.

of educational attainment among citizens of the same age from
the Census of Population and Dwellings.24
Ninety-three percent of the cohort self-reported as White,
consistent with the predominant racial and ethnic group in the
South Island. Other self-reported race and ethnicity categories were Asian (<1%) and Maori or Pacific Islander (7%).
Assessments were performed at birth; at 3, 5, 7, 9, 11, 13, 15, 18,
21, 26, 32, and 38 years of age; and, most recently, at age 45
years (completed in April 2019). In the present study, we included participants who underwent an assessment at age 45
years and had data for at least 1 adolescent health condition
(asthma, smoking, obesity, and psychological disorders) and
outcome measure (pace of aging, gait speed, brain age, and facial age).

Measures
We used a midlife aging factor comprising 4 continuous
measures of aging that were previously identified in this
cohort6,25-27: pace of aging, gait speed, brain age (specifically,
BrainAGE score), and facial age. These measures were given a
z score and coded such that the higher scores represented relatively older biological age at age 45 years. Principal component analysis was used to obtain the standardized composite
factor score representing midlife biological age. This outcome was used to represent biological age at midlife, as assessed across the 4 measures. Full information maximum likelihood estimation was used to account for participants who
were missing data on 1 (n = 41), 2 (n = 2), or 3 (n = 22) of the
aging outcome measures.
The pace of aging was measured with repeated assessments of a panel of 19 biomarkers taken at age 26, 32, 38, and
45 years.6 The 19 biomarkers were body mass index (BMI; calculated as weight in kilograms divided by height in meters
squared), waist to hip ratio, hemoglobin A1c, leptin, mean arterial pressure, cardiorespiratory fitness, forced expiratory volume in first second of expiration (FEV1), FEV1 to forced vital
capacity ratio, total cholesterol, triglycerides, high-density lipoprotein cholesterol, apolipoprotein B100 to A1 ratio, lipoprotein a, creatinine clearance, urea nitrogen, C-reactive protein, white blood cell count, periodontal disease, and cariesaffected tooth surfaces. The linear change in each biomarker
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for each study member was assessed using mixed modeling;
the 19 resulting slopes were then summed and scaled so that
1 year of chronological age equated to approximately 1 year of
mean change in physiological functioning in the sample.
Gait speed was assessed using a 6-m long electronic walkway (GAITRite; CIR Systems Inc) with 2-m acceleration before and 2-m deceleration after the walkway. Gait speed was
assessed under 3 walk conditions: usual gait speed, dual-task
gait speed (walking and reciting aloud the alternate letters of
the alphabet), and maximum gait speed. These walk conditions were correlated, and the mean speed was used to generate a composite gait speed.25
Brain age at age 45 years was derived from structural magnetic resonance imaging (MRI) data using a 3T scanner
equipped with a 64-channel head/neck coil (Siemens Skyra 3T;
Siemens Healthcare). BrainAGE score26 was calculated as the
difference between a participant’s predicted age (derived from
structural MRI data using a publicly available algorithm27 that
was trained on vertex-wise cortical thickness and surface area
data as well as subcortical volume) and exact chronological age
at the date of the MRI scan. We chose the BrainAGE algorithm
because of its performance in predicting chronological age in
independent samples and its sensitivity to age-related cognitive impairment in older age.27 Test-retest reliability (mean interval, 79 days) of brain age was found to be excellent in 20
participants in the Dunedin Study (intraclass correlation coefficient, 0.81).
Facial age was based on 2 measurements of perceived age28
using ratings of each participant’s facial photograph by an independent panel of 8 raters. First, age range was assessed by
an independent panel of 4 raters who were presented with standardized facial photographs of participants and were blinded
to their actual age. Raters used a Likert scale to categorize each
participant into a 5-year age range such as 20 to 24 years (interrater reliability, 0.77), and mean scores across all raters were
calculated. Second, relative age was assessed by a different
panel of 4 raters, who were told that all of the people in the
photographs were age 45 years. Raters then used a 7-item Likert scale to assign a relative age to each participant (interrater
reliability, 0.79). Perceived age at 45 years was obtained by standardizing and calculating the mean age range and relative age
scores.

Adolescent Health Conditions
We tested 4 health conditions that were previously examined
in this cohort22,29-31 at 11, 13, and 15 years of age. At each assessment age, interviewers were masked to the participants'
previous health status. Participants were coded as having a
health condition if they met the criteria for that condition during at least 1 of the study assessments. The main study findings were unchanged when using a count of visits in which participants had one of the health conditions (eMethods 1 in the
Supplement).
Asthma status was assessed using standardized interviews of participants by pulmonary specialists.22,31,32 Participants were required to have a diagnosis of asthma in addition
to either showing symptoms (asthma attack or recurrent
wheeze; participants who reported ≤2 episodes lasting ≤1 hour
jamapediatrics.com
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were excluded) or undergoing medical treatment over the past
12 months.
Smoking status was assessed using self-reported cigarette smoking from in-person interviews.29
Obesity was assessed using participants’ BMI.30 Height was
measured with a portable stadiometer (Harpenden), and weight
was measured in light clothing using a calibrated scale. Obesity was defined as BMI greater than or equal to the 95th percentile of the pediatric growth chart, which was in line with
recommendations of the Centers for Disease Control and Prevention and similar to the BMI cutoffs of the International Obesity Task Force.33
Psychological disorders were assessed in standardized interviews using the Diagnostic Interview Schedule for Children34
according to the then-current criteria of the Diagnostic and Statistical Manual of Mental Disorders (Third Edition)35 at 11, 13,
and 15 years of age.16 Diagnoses included anxiety disorders,
depressive disorders, conduct disorder, and attention-deficit/
hyperactivity disorder.

Childhood Covariates
Three childhood covariates were assessed between birth and
age 15 years: childhood health, adverse childhood experiences (ACEs), and childhood SES. These 3 covariates were correlated with midlife aging (eTable in the Supplement).
Childhood health from birth to age 11 years was assessed
using a panel of biomarkers and clinical ratings. Two Dunedin
Study staff members rated participants’ overall health at age
3, 5, 7, 9, and 11 years by reviewing birth records and assessment dossiers.36 Documents included assessments by pediatric clinicians and reports of infections, diseases, injuries, hospitalizations, and other health problems collected from
participants’ mothers during standardized interviews. Clinical tests of motor development and measures of body mass,
triceps and subscapular skinfold thickness, resting blood pressure, FEV1, and the ratio of FEV1 to forced vital capacity were
also included. The mean score of these assessments was calculated to create a standardized score of childhood health
whereby higher scores represented greater health problems.
Archival study records were reviewed by 4 independent
raters to yield a prospective measure comprising 10 ACEs,
which were identified in the ACE study,37 from birth to age 15
years. This measure included 5 types of child harm and 5 types
of household dysfunction. The 4 raters showed substantial interrater agreement across all ACEs (κ = 0.79). Counts greater
than 4 were recoded as 4, which was in line with the ACE
study.38
The SES of the childhood families of participants was measured using the 6-point Elley-Irving socioeconomic index for
New Zealand.39 Childhood SES represented the mean of the
highest SES levels of either parent reported in assessments from
birth through age 15 years.

Statistical Analysis
Data analysis was performed from February 11 to September
27, 2021. We used multiple regression models to test the associations between each adolescent health condition (asthma,
smoking, obesity, and psychological disorders) and the midlife
(Reprinted) JAMA Pediatrics Published online February 21, 2022
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Table 1. Associations Between 4 Adolescent Health Conditions
and Midlife Aging

Figure 1. Midlife Aging by Number of Adolescent Health Conditions
1.00

Health condition

Unadjusted model

Multivariable model

Asthma

0.02 (−0.14 to 0.19)

−0.04 (−0.19 to 0.12)

Smoking

0.61 (0.43 to 0.79)

0.49 (0.31 to 0.67)

Obesity

0.82 (0.59 to 1.06)

0.78 (0.55 to 1.01)

Psychological disorders

0.43 (0.29 to 0.56)

0.30 (0.17 to 0.43)

Adjusted for sex

Also adjusted for
childhood covariatesb
Asthma

−0.07 (−0.23 to 0.08) −0.09 (−0.27 to 0.04)

Smoking

0.41 (0.24 to 0.59)

0.35 (0.18 to 0.53)

Obesity

0.54 (0.30 to 0.77)

0.51 (0.28 to 0.75)

Psychological disorders

0.28 (0.16 to 0.41)

0.22 (0.09 to 0.34)

a

Estimates represent the difference in SD units between the Dunedin Study
participants with health conditions vs those without health conditions.

b

Childhood covariates included childhood health, adverse childhood
experiences, and childhood socioeconomic status.

aging factor composite score (outcome). First, we tested the
association between each health condition and aging at midlife
in 4 unadjusted models. Second, we tested a multivariable
model that included all 4 health conditions. Third, we tested
previous models while adjusting for childhood covariates.
Fourth, we tested the association between the health conditions and each of the 4 outcome measures (pace of aging, gait
speed, brain age [BrainAGE score], and facial age).
All models were run in Mplus, version 8.3,40 using full
maximum likelihood estimation to account for missing data
and including sex as a covariate. Outcomes were reported in
SD units of the aging outcomes associated with each of the
childhood health conditions to contextualize the size of the associations between the risk factors and the biological age outcomes at midlife. Analyses were checked for reproducibility
by an independent data analyst (R.M.H.) using code that was
created from the manuscript and applied to a copy of the original data.

Results
Of the 1037 original participants in the Dunedin Study, 938 were
alive and underwent an assessment at age 45 years and 910 (451
women [49.6%] and 459 men [50.4%]) met the inclusion criteria for the present study. The Supplement presents descriptive statistics and a correlation matrix of study variables
(eTable), the aging outcome distributions (eFigure 1), the attrition analyses at the age-45-years assessment (eFigure 2), and
a conceptual model of the primary analyses (eFigure 3).

Association of Adolescent Asthma, Smoking, Obesity, and
Psychological Disorders With Accelerated Aging at Midlife
Adolescents who smoked daily (0.61 [95% CI, 0.43-0.79] SD
units), had obesity (0.82 [95% CI, 0.59-1.06] SD units), or had
a psychological disorder diagnosis (0.43 [95% CI, 0.29-0.56]
SD units) were biologically older at midlife according to the agE4

Midlife aging factor score, SD units

Difference in midlife aging factor score,
SD units (95% CI)a

0.75

0.50

0.25

0

–0.25

–0.50
0 Conditions
(n = 488)

1 Condition
(n = 303)

Comorbid conditions
(n = 119)

No. of health conditions

Circles indicated the unadjusted mean midlife aging factor scores with 95% CIs
(error bars), and comorbid indicated 2 or more conditions. As the number of
conditions increased, midlife age advanced (0.45 [95% CI, 0.36-0.53] SD units).

ing factor composite score, compared with adolescents without these conditions; however, adolescents with asthma were
not biologically older at midlife (0.02 [95% CI, −0.14 to 0.19]
SD units) (Table 1). When included in the same model, smoking, obesity, and psychological disorders in adolescence remained associated with older biological age. In summing the
results of these conditions, we found that having more health
conditions in adolescence was associated with older midlife
aging factor scores (0.45 [95% CI, 0.36-0.53] SD units) (Figure 1).
Adolescents with 2 or more comorbid conditions were biologically older than adolescents with no health conditions (0.93
[95% CI, 0.76-1.11] SD units) (Figure 1). When adjusting for childhood covariates of health, SES, and ACEs, smoking (0.41 [95%
CI, 0.24-0.59] SD units), obesity (0.54 [95% CI, 0.30-0.77] SD
units), and psychological disorders (0.28 [95% CI, 0.16-0.41]
SD units) remained associated with midlife aging (Table 1). Both
internalizing (depression and anxiety; 0.31 [95% CI, 0.140.49] SD units) and externalizing (conduct disorder and attention-deficit/hyperactivity disorder; 0.52 [95% CI, 0.360.69] SD units) psychological disorders were associated with
midlife aging (eMethods 2 in the Supplement).

Association of Adolescent Health Conditions With Pace
of Aging, Gait Speed, Brain Age, and Facial Age
We conducted secondary analyses to test whether the health
conditions were associated with each of the 4 outcome measures of the midlife aging factor composite score (Table 2). Adolescents who smoked daily had a faster pace of aging, slower
gait speed, older brain age, and older facial age at midlife than
adolescents without a daily smoking status (with associations between 0.31 and 0.54 SD units). Adolescents with obesity had a faster pace of aging, slower gait speed, and older facial age (with associations between 0.29 and 0.79 SD units) but
did not have a significantly older brain age compared with adolescents without obesity (association = 0.14 SD units). Adolescents with a psychological disorder had a faster pace of aging,
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slower gait speed, and older facial age (with associations between 0.25 and 0.35 SD units) but did not have an older brain
age (association = 0.09 SD units) compared with adolescents
without a psychological disorder diagnosis.
In summing the results of smoking, obesity, and psychological disorders, we found that adolescents with more health
conditions had a faster pace of aging (0.38 [95% CI, 0.290.47] SD units), slower gait speed (0.27 [95% CI, 0.17-0.36] SD
units), older brain age (0.14 [95% CI, 0.04-0.23] SD units), and
older facial age (0.33 [95% CI, 0.24-0.42] SD units) at midlife
(Figure 2). Compared with participants who had none of these
health conditions during adolescence, participants with comorbid conditions were biologically aging at a faster rate by
2.8 (95% CI, 2.1-3.4) months per year, were slower in gait speed
by 11.2 (95% CI, 7.5-14.8) cm/s, had an older brain age by 2.5
(95% CI, 0.9-4.1) years, and had an older facial age by 3.9 (95%
CI, 2.7-5.1) years at midlife.

Original Investigation Research

Table 2. Associations Between 4 Adolescent Health Conditions
and Aging Outcome Measuresa
Difference in midlife aging factor composite
score, SD units (95% CI)b
Health condition

Unadjusted model

Multivariable model

Association with
accelerated pace of aging
Asthma

0.06 (−0.10 to 0.23)

0.01 (−0.15 to 0.17)

Smoking

0.47 (0.29 to 0.65)

0.37 (0.19 to 0.55)

Obesity

0.79 (0.55 to 1.03)

0.75 (0.51 to 0.98)

Psychological disorders

0.35 (0.22 to 0.48)

0.25 (0.12 to 0.38)

Association with slower
gait speed
Asthma

0.03 (−0.14 to 0.20)

0.01 (−0.16 to 0.17)

Smoking

0.34 (0.15 to 0.52)

0.26 (0.07 to 0.45)

Obesity

0.64 (0.40 to 0.88)

0.61 (0.37 to 0.85)

Psychological disorders

0.25 (0.11 to 0.38)

0.17 (0.04 to 0.31)

Asthma

−0.17 (−0.34 to 0.00)

−0.18 (−0.35 to −0.01)

Smoking

0.31 (0.12 to 0.50)

0.30 (0.10 to 0.50)

Obesity

0.14 (−0.11 to 0.40)

0.14 (−0.11 to 0.40)

Psychological disorders

0.09 (−0.05 to 0.23)

0.04 (−0.11 to 0.18)

Asthma

−0.01 (−0.18 to 0.16)

−0.05 (−0.21 to 0.12)

Smoking

0.54 (0.36 to 0.73)

0.44 (0.25 to 0.63)

Obesity

0.29 (0.05 to 0.54)

0.25 (0.01 to 0.49)

Psychological disorders

0.36 (0.22 to 0.49)

0.27 (0.13 to 0.41)

Association with older
brain age

Discussion
This cohort study examined the association between 4 adolescent health conditions and accelerated aging at midlife
among individuals in the Dunedin Study birth cohort, who underwent assessment from birth up to age 45 years. Adolescents with a daily smoking status, obesity, or a psychological
disorder diagnosis were biologically older at midlife. These associations remained after adjusting for 3 childhood covariates and leading risk factors for poor midlife health and accelerated aging: poor health, SES disadvantage, and ACEs. These
results aligned with previous empirical evidence that smoking, obesity, and psychological disorders were associated with
poor adult health30,32,33,41 and accelerated aging as measured
with DNA methylation clocks.42-44 The findings of the present study extend this previous work by linking adolescent conditions to direct measures of midlife aging.
There are several reasons that these health conditions may
accelerate aging. Smoking can directly alter the physiological
functions associated with aging, such as changes in gene
expression45 and increased oxidative stress,46 which might explain why the associations between smoking and brain age exceeded those for both obesity and psychological disorders.
Smoking and obesity can also play a factor in increased systemic inflammation,47,48 which is associated with accelerated aging.49,50 Moreover, the environments or behaviors of
adolescents who smoke or have obesity could also indirectly
increase the risk of accelerated aging. Similarly, behavioral or
environmental factors,51 such as poor health behaviors, less
access to health care, and socioeconomic disadvantage, could
be associated with psychopathology and accelerated aging. Alternatively, psychological disorders could be a factor in increased systemic inflammation through greater stress.50,52 Genetic vulnerability for these conditions could also match the
vulnerability to accelerated aging.
Studies have proposed that asthma accelerates aging because of increased inflammation53,54; however, adolescent
asthma was not associated with accelerated aging in this study.
Previous research found that childhood asthma was a factor
jamapediatrics.com

Association with older
facial age

a

All models were adjusted for sex. All unstandardized outcome variables were
standardized and coded to ensure that higher values corresponded to older
age for the purpose of comparison.

b

Estimates represent the difference in SD units between the Dunedin Study
participants with health conditions and those without health conditions.

in accelerated aging and poor health,55 although other studies found mixed evidence22 or no association.55 This discrepancy may reflect the inclusion of adolescent-limited asthma
in this study, given that previous research found that chronic
asthma persisting into adulthood was most relevant to
health.22,31 Alternatively, asthma was more often managed during the 1980s compared with the other health conditions.21,31
For example, no adolescents in this cohort were prescribed
stimulants for attention-deficit/hyperactivity disorder,56 and
selective serotonin reuptake inhibitors were not yet in use for
adolescent depression and anxiety during the study period,
whereas 81.1% of the adolescents with asthma received some
type of treatment, which could have mitigated the implications for biological aging. Future studies may examine whether
asthma treatments, including corticosteroid inhalers, are associated with differences in biological age.
The bivariate associations for smoking (r = 0.22), obesity
(r = 0.22), and psychological disorders (r = 0.21) were similar
to the associations for established childhood risk factors for
accelerated aging such as SES disadvantage (r = 0.29), ACEs
(r = 0.22), and poor health (r = 0.25). Although no clinical cutoffs for accelerated biological aging have yet been established, similarities in effect sizes compared with traditional risk
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© 2022 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a University of Otago Library User on 03/22/2022

E5

Research Original Investigation

Association of Treatable Health Conditions During Adolescence With Accelerated Aging

Figure 2. Midlife Aging for Each Outcome Measure by Number of Adolescent Health Conditions
B
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D Facial age
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(n = 479) (n = 293) conditions
(n = 114)

No. of health conditions

Discrepancies in numbers reflect missing data for each outcome measure. As
the number of conditions increased, midlife age advanced, as assessed by pace
of aging (0.38 [95% CI, 0.29-0.47] SD units), gait speed (0.27 [95% CI,

0.17-0.36] SD units), BrainAGE score (0.14 [95% CI, 0.04-0.23] SD units), and
facial age (0.33 [95% CI, 0.24-0.42] SD units).

factors provide support for the relevance of the observed associations, particularly given the increases in the rates of childhood obesity and psychological disorders over the past several decades.57,58
The study results have clinical implications. Preventing accelerated aging before it occurs is likely the method that is most
beneficial to health,2,9 but using preventive interventions requires identifying the risk factors to target. Previous studies
have drawn an association between early-life factors, such as
socioeconomic disadvantage, low intelligence, or childhood
adversity, with accelerated aging,42-44 but these factors are difficult to manage. Results of this study suggest that adolescents with a daily smoking status, obesity, or a psychological
disorder diagnosis are at risk for accelerated aging later in life
and could benefit from existing evidence-based interventions at the individual, family, community, and public health
levels.16-22 For example, adolescent smoking has a modest response to motivational interviewing59 as well as to familybased, community-based, and public health interventions.60
Similarly, diet and weight loss programs have shown some ability to reduce adolescent BMI,61 and behavioral and pharmacological interventions can address adolescent mental health
disorders.62-64 A combination of public health and individual
interventions could slow the rate at which people biologically age2-7 from adolescence into adulthood and may improve health at midlife and beyond.8-10

Limitations
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This study has several limitations. First, the participants
self-identified as predominantly White and originated only
from New Zealand. Replication of the findings in other
cohorts would help support the relevance of these findings
to diverse populations, including countries without a
national health system and where barriers to health care
could affect the observed results. Second, the analyses considered 4 health conditions commonly seen by physicians
who treat adolescents, but other health conditions could
also be relevant to midlife aging. Third, the Dunedin Study
was observational and thus cannot establish whether
observed associations were causal. Future studies are necessary to ascertain whether the observed associations with
accelerated aging are reversible through treatment.

Conclusions
The findings of this cohort study suggest that daily smoking,
obesity, and/or a psychological disorder diagnosis during adolescence are associated with accelerated aging at midlife. Treating these modifiable pediatric health conditions could prevent the accumulation of chronic disease, development of
disability, and risk of early death in adulthood by reducing the
risk of accelerated biological aging.
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