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Abstract

Purpose of Review Autistic individuals—representing one in 31 individuals in the U.S.—experience disproportionate poor
cardiovascular health. This review synthesizes the current evidence on cardiovascular health in autism, with attention to
epidemiology, modifying factors, mechanistic pathways, and implications for future research and practice.

Recent Findings Evidence from population-based cohorts and systematic reviews demonstrates elevated cardiovascular risk
factors among autistic individuals, driven by interacting behavioral, biological, psychosocial, and environmental pathways
and modified by individual and family characteristics. Studies are limited by methodological challenges and future research
should: (1) focus on comprehensive assessments of cardiovascular health, (2) align with developmental science, (3) integrate
multiple levels of analysis, (4) evaluate associations between mental and physical health, and (5) shift from autism biomark-
ers to health biomarkers.

Summary Cardiovascular health is an urgent priority for autistic individuals and there is a need for improved research to

inform effective health interventions for this population.

Keywords Autism - Cardiovascular disease - Cardiometabolic health - Life course - Health disparities - Stress

Introduction

One in 31 individuals in the U.S. is autistic [1]. This popu-
lation experiences disproportionate poor cardiovascular
health, relative to non-autistic individuals. They also expe-
rience premature mortality, with an average 16-year lower
life expectancy [2—4].

According to the American Heart Association “Life’s
Essential 8”, cardiovascular health is multilevel and encom-
passes health behaviors and health factors [5)]. Health
behaviors include adhering to an eating pattern based on
whole foods, engaging in physical activity, avoiding nico-
tine, and getting adequate sleep. Health factors include
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managing weight, controlling cholesterol, and managing
blood sugar. Improved cardiovascular health lowers the risk
for cardiovascular disease (CVD), including coronary heart
disease, stroke, and heart failure [6].

The current paper summarizes the state of the evidence
on cardiovascular health and CVD among autistic individu-
als across the life course, with a focus on epidemiology,
modifying factors, mechanistic pathways, and future direc-
tions for research and practice. Key studies are summarized
in Table 1. The conceptual model for the current paper—
derived from the literature—is presented in Fig. 1.

Epidemiological Evidence for Cardiovascular
Risk in Autistic Populations

Evidence for poor cardiovascular health in autistic individu-
als has increased during the last decade and is supported
by systematic reviews and prospective cohort studies. A
recent systematic review of baseline data of intervention
studies reporting the prevalence of cardiovascular risk fac-
tors among autistic children and adults found that—across
34 studies and 276,173 autistic participants—autism was
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associated with greater odds of developing overall diabetes
as well as type 1 and type 2 diabetes specifically. Autism
was also associated with an increased risk of dyslipidemia
and heart disease [7].

Another systematic review of eight studies—with a total
of 70,503 autistic participants—identified that this popula-
tion experiences a greater likelihood of metabolic syndrome
and type 2 diabetes [8]. The largest cohort study to date—
based on a Dutch registry of 8,690,286 individuals aged
12-65 years—found that autistic people had higher risks of
hypertension, dyslipidemia, diabetes, stroke, and heart fail-
ure beginning adolescence [9].

Additional studies support these findings. Analysis of
a U.S. sample of Medicare beneficiaries aged 65 + found
elevated prevalence of heart disease in autistic individu-
als (54% compared to 37%) [10]. Research has identified
a causal relationship between autism and increased risk of
stroke, partially mediated by type II diabetes [11]. Taken
together, there is robust evidence that this population
requires support for cardiovascular health.

Autism and Cardiovascular Health:
Mechanistic Pathways

Co-occurring Conditions For all populations, cardiovas-
cular health is multifactorial. Specifically, factors contribut-
ing to cardiovascular outcomes do not function in isolation
but accumulate and interact as complex systems [12]. With
respect to autism specifically, a recent systematic review
and meta-analysis reviewed existing guidelines, diagnostic
manuals, experts, carers, and autistic people. This review
encompassed 340 publications with approximately 590,000
participants. Findings revealed numerous co-occurring
conditions that could potentially contribute to poor car-
diovascular health among autistic participants, including
developmental coordination disorder, sleep-wake prob-
lems, gastrointestinal problems, ADHD, anxiety disorder,
overweight/obesity, feeding and eating disorders, elimina-
tion disorders, disruptive behaviors, and somatic symptoms
and related disorders [13]. Another systematic review of 24
individual systematic reviews similarly identified multiple
co-occurring conditions that are highly prevalent among
autistic individuals, including sleep problems, epilepsy,
sensory impairments, atopy, autoimmune disorders, and
obesity [14]. The evidence suggests multiple co-occurring
conditions that could potentially contribute to CVD.

Physical Activity Autistic people experience barri-
ers to physical activity, a critical preventive strategy
for CVD [15]. A U.S.-based study of autistic children
and adolescents identified that—relative to non-autistic
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participants—autistic participants engaged in less frequent
strenuous or moderate physical activity and reported less
positive attitudes toward physical activity; less perceived
control or ease of performing physical activity; and more
barriers to physical activity [16]. Other barriers to physical
activity for autistic children include bullying, challenges in
community programs, and the prioritization of therapeutic
interventions for this population [17]. Physical activity is
a lifelong challenge for autistic individuals, with autistic
adults noting the need for additional support in engaging in
physical activity as well as sensory issues that prevent them
from participating [18].

Barriers to physical activity may contribute directly or indi-
rectly to cardiovascular health in this population. As an
example, a cross-sectional study of autistic adults revealed
that higher sedentary time was significantly associated with
increased odds of high blood pressure, stroke, and precur-
sors to mental health conditions [19].

Physical activity interventions are limited by small sam-
ple sizes. A systematic review of four physical activity inter-
ventions—spanning 149 autistic participants ranging in age
from 6 to 29 years—identified that physical activity inter-
ventions had mixed effects on cardiovascular health. Spe-
cifically, interventions yielded moderate effects on VO.max
and baseline heart rate, although they showed mixed effects
on participant BMI, waist circumference, and lipid profiles
[20].

Sleep Autistic individuals experience sleep difficulties—
including low sleep efficiency, prolonged sleep latency,
increased number and length of night awakenings, and over-
all increased nocturnal activity [21]—which has been found
to contribute to CVD in the general population [22]. In a
cross-sectional study of 545 autistic adults recruited through
the Simons Foundation, poor sleep quality was associated
with an increased likelihood of having an overweight/obe-
sity classification [23]. There are few well-designed sleep
intervention studies targeting cardiovascular health in autis-
tic individuals [24].

Nutrition Nutrition is an important predictor of cardiovas-
cular health and healthy aging more generally [25]. Autistic
individuals experience unique nutrition challenges, particu-
larly related to sensory perceptions—including hyper-reac-
tivity or hypo-reactivity to sensory input, differential visual
or textural perceptions of food, and/or distinct patterns of
odor detection and identification—that can affect nutritional
status [26].

Findings from a randomized controlled trial with 67 autis-
tic children and adults revealed that a combination of
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nutritional supplements and additional nutritional treat-
ments shows promise in improving the nutritional profiles
of this population [27]. A systematic review of 316 studies
found, however, that while dietary interventions and nutri-
tional supplements offer specific benefits, there is a need for
tailored interventions that reflect collaborations between
healthcare providers, educators, and families to improve
population health for autistic individuals [28]. To be sure,
nutritional interventions that align with developmental
science are increasing; a recent virtual nutrition program
for autistic adolescents and young adults demonstrated
decreased mean added sugar intake as well as participant
self-efficacy [29]. Yet, most nutritional interventions are
small and short-term.

A notable gap in nutrition interventions in autism is that
the majority target autism traits or behaviors, rather than
cardiovascular health [30]. A systematic review identified
19 randomized controlled trials of nutrition interventions;
interventions included gluten/casein-free diets, diges-
tive enzymes, or camel’s milk to mitigate “challenging
behaviors.”

Stress and Trauma In non-autistic populations, chronic
stressors—cumulative stressful experiences over the life
course—Ilead to cardiovascular risk factors such as obesity
because they elicit psychological and physiological chronic
stress responses that promote increased food consumption
and fat storage [31-39].

Few studies test psychosocial or stress mechanisms to poor
cardiovascular health among autistic individuals, even
though they experience disproportionate chronic stressors
in the form of lifelong stigma, victimization, rejection, and
a reliance on camouflaging autistic traits to appear more
“typical” [40—48]. To date, evidence linking stress to car-
diovascular health in autism is mixed. A recent cross-sec-
tional study of autistic children and their parents examined
the association of stress—using hair cortisol concentrations
(HCC)—with child and parent mental health. Autistic chil-
dren had higher HCC relative to their peers, although their
HCC was not linked to mental health, eating behavior, or
BMI [49].

Notably, caregiver stress is also a potential pathway by
which autistic individuals experience poor cardiovascu-
lar health [50]. As an example, caregiver stress has been
found to be associated with child emotional under- and
over-eating [49]. Chronic stress of caregivers evaluated
by increased HCC was positively associated with obesity
measures among children with disabilities [51]. Biological

studies demonstrate that caregiver distress can lead to dys-
regulation of the hypothalamic—pituitary—adrenal axis,
a pro-inflammatory state of the immune and central ner-
vous systems, and gut microbiome imbalance [52]. Taken
together, these findings suggest that stress within autistic
individuals’ developmental ecosystem may be a viable
intervention target.

Autistic adolescents and young adults also experience
higher rates of Post Traumatic Stress Disorder (PTSD) rela-
tive to their non-autistic counterparts [53]. There are several
pathways by which PTSD can impact cardiovascular health,
including creating increased risk for myocardial infarction
[54, 55]. Future work is needed to explore measurement of
stress and trauma and elucidate their precise associations
with adverse health outcomes.

Healthcare Access and Utilization Primary preven-
tion of CVD in healthcare is essential for cardiovascular
health [56]. In general, people with disabilities experi-
ence numerous barriers to healthcare access and utiliza-
tion across the life course [57], resulting from multiple
pathways. In particular, there is a well-documented lack
of provider training regarding supporting autistic patients
[58, 59]. As an example, a recent systematic review of 13
studies representing 2,706 primary care providers revealed
that providers have inadequate knowledge about autism
[60]. Further, many providers lack the healthcare transi-
tion tools and strategies needed for children with special
healthcare needs [61].

Importantly, addressing healthcare barriers for autistic indi-
viduals is not simply a matter of providing more training;
autistic patients report experiencing stigma in healthcare
settings [62], which can, in turn, lead to healthcare avoid-
ance or lack of receipt of high-quality care. In addition,
autistic individuals describe the acquisition of healthcare
self-advocacy skills and knowledge as a “journey” [63].
These barriers and challenges have important implications
for cardiovascular health, which requires consistent, high-
quality preventive care to identify, diagnose, and treat con-
ditions proactively.

Other Mechanisms The current list of mechanisms is by
no means exhaustive. As an example, antipsychotic medica-
tion usage has been associated with increased likelihood of
diabetes and obesity in autistic children and adults [23, 64—
66]. Between the ages of 15 to 30, BMI increases are par-
ticularly pronounced among autistic individuals who take
antipsychotic medications [65]. Beyond medication usage,
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researchers have posited that because autism and obesity are
polygenic conditions and the genetic basis of these diseases
is not well-defined, there is a need for further investigation
of potential molecular pathways linking obesity and autism
[67].

Modifying Factors to Cardiovascular Health
in Autistic Populations

A range of individual and family characteristics have been
found to modify (or moderate) cardiovascular health in
autistic populations.

Race and Ethnicity Analysis of U.S. Medicaid data from
2008 to 2012 revealed that autistic beneficiaries who were
Black, Hispanic, and Asian had higher odds of diabetes,
hospitalized CVD, and hypertension [68]. These dispari-
ties also exist in non-autistic populations, driven primar-
ily by the social determinants of health. The authors of this
research note that autistic racial and ethnic minority adults
may be at a “double disadvantage” due to their membership
in multiple minority groups.

Sex and Gender There are inconclusive findings regard-
ing the impacts of sex and gender on cardiovascular health
in this population. Overall, autistic women demonstrate
heightened risk of various health conditions as well as high
levels of healthcare utilization [69].

There are multiple hypotheses to this finding. The “double
disadvantage hypothesis” that suggests that autism and gen-
der are minority statuses that can interact and compound to
create health disparities. There is also the possibility that
biological differences lead autistic women to have more
chronic or severe conditions relative to men. Alternatively,
autistic women may experience more challenges with the
autism diagnostic process relative to men; they may also
camouflage their autistic traits at greater rates. They may,
therefore, experience differential treatment in the health-
care system and require more health visits before a correct
diagnosis or course of treatment is determined. This may
partially explain why autistic women experience dispropor-
tionate cardiovascular conditions and prediabetes, relative
to non-autistic females [70].

Other findings in the literature suggest that autistic men
may be particularly at risk for CVD, relative to women.
Specifically, they have been found to be more likely than
autistic women to have high blood pressure, even though
autistic men and women have been found to have similar
rates of high cholesterol, diabetes, and overweight/obesity,
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with men showing a higher average number of CVD risk
factors than women [71]. Importantly, there is a general gap
in research with respect to non-binary autistic individuals.
Taken together, sex and gender may moderate cardiovas-
cular risk through both biological and social pathways,
although findings remain inconclusive.

Developmental Factors In all populations, cardiovascu-
lar health and risk are linked to life course development. As
an example, one of the most prevalent conditions in autis-
tic adolescents and young adults is obesity [72], with rates
increasing during this time period [73—77]. For autistic indi-
viduals, this developmental period is also accompanied by
higher prevalence of hypertension and type 2 diabetes [77,
78] as well as psychiatric and other medical conditions [79].
As a result, interventions administered prior to or during
adolescence and young adulthood may be optimal.

Methodological Challenges in Research
of Cardiovascular Health Among Autistic
Individuals

Cardiovascular health interventions designed for autistic
individuals remain sparse and of low quality. As an exam-
ple, a meta-analysis of 12 weight management intervention
studies found only one “high-quality” study, few included
subgroup analyses and female participants, and just half
reporting positive results [80]. The reviewed studies fea-
tured physical activity interventions (n = 4), pharmaceu-
tical interventions (specifically focusing on metformin [#
= 2]), and “comprehensive” interventions (n = 6), which
included nutrition, physical activity, and motivational
components (e.g., opportunities for social interaction, goal
setting, and family involvement). Lack of robust interven-
tions may be due to a range of methodological challenges
in the literature.

First, most studies of CVD in this population specifi-
cally assess obesity [67, 74, 81-87]. To be sure, these
studies overwhelmingly find that autistic individuals have
disproportionate incidence of obesity, a critical cardiovas-
cular health precursor. Studies find, however, that body
mass index (BMI) can be an insufficient cardiovascular
health indicator in this population since it is not consis-
tently associated with key biomarkers of cardiovascular
health [88].

Additional challenges in CVD research in autistic popu-
lations relate to CVD research more generally. There is a
need for longitudinal studies, as cardiovascular outcomes
often take a significant period of time to develop [89].
Similarly, there is significant between-study variation in
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reported findings across the life course; specifically, CVD
researchers cite a need to report child and adult outcomes
separately [89]. As with analyzing CVD in all populations,
there are numerous confounding factors for CVD, par-
ticularly related to the social determinants of health [89].
Finally, self- or caregiver-reported height and weight is
prone to error [67].

Finally, many biomarker studies in autism focus on iden-
tifying biomarkers for autism, rather than CVD biomarkers.
Although research testing autism biomarkers may support
efforts to receive earlier diagnoses and interventions [90],
there remains a need to increase focus on identifying mech-
anisms that support the health and quality of life of autistic
individuals.

Next Steps and Recommendations for
Research

1. Shift from individual risk factors to comprehensive
cardiovascular health. Although studies of individual
risk factors such as BMI provide important insight
into cardiovascular risk, future research should pri-
oritize measurement of overall cardiovascular health.
Ideally, this work would integrate behavioral, clini-
cal, and biomarker data and generate findings that are
directly translatable to clinical practice and intervention
development.

2. Align cardiovascular research with developmental sci-
ence. Assessing cardiovascular health during sensitive
developmental periods—such as adolescence and young
adulthood—may enhance the relevance of findings
for intervention among at-risk populations. Addition-
ally, research should prioritize longitudinal designs, as
examining cardiovascular health across the life course
can clarify temporal ordering and potential causal path-
ways. Studies should also examine key moderators,
including race/ethnicity, sex/gender, and co-occurring
conditions, to ensure representation of diverse autistic
individuals.

3. Advance multilevel studies and interventions. Cur-
rently, research emphasizes the need for interventions
that address barriers to and facilitators of receipt of
preventive services for people with disabilities [91].
These interventions would be multilevel—ideally inte-
grating healthcare system reform, provider training,
and individual empowerment and self-advocacy [92].
In practice, a systems approach would promote access
to care coordination services, create environmental or

procedural changes that can make care more accessible
and efficient, and increase family support [93]. There
is a particular need for interventions during develop-
mentally sensitive periods (e.g., the transition to adult-
hood) when autistic adults often experience fragmented
healthcare [94, 95].

4. Expand research on stress, trauma, and mental health in
relation to cardiovascular health. Future studies should
include comprehensive biological and psychological
assessments of both acute and chronic stressors, as
well as co-occurring mental health conditions. Autis-
tic populations experience disproportionate exposure
to stress and trauma, and links between stress and car-
diovascular health have been established in non-autistic
populations. This line of research should inform the
development and testing of mental health interventions
that also promote physical health.

5. Reorient biomarker research toward accessibility and
quality of life outcomes. Biomedical research is typi-
cally inaccessible for autistic individuals who often
experience heightened stress, anxiety, and discomfort
related to research participation [96, 97]. Accessibility
in research is multifaceted and includes: (1) physical
accessibility (e.g., sensory-friendly environments and
accommodations for communication differences); (2)
intellectual accessibility (e.g., plain language materi-
als); and (3) social accessibility (e.g., non-stigmatizing
language) [98]. Future studies should address gaps in
research accessibility. Additionally, much of biomedi-
cal research in autism has focused on identifying bio-
markers of autism itself, rather than biomarkers that can
inform strategies to improve health and quality of life.
Future biomarker research should prioritize outcomes
that directly support well-being and long-term health
among autistic individuals.

Conclusion

Autistic individuals experience elevated cardiovascular risk
across the life course, driven by interacting individual and
environmental mechanisms. The existing literature demon-
strates epidemiological evidence of disproportionately poor
cardiovascular health yet remains limited by methodologi-
cal factors. Advancing cardiovascular health for autistic
populations will require a paradigm shift toward compre-
hensive, developmentally informed, and multilevel research
that prioritizes longitudinal designs, inclusive and acces-
sible methods, and outcomes that meaningfully improve
health and quality of life.
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Appendix

Table 1 Recent studies on cardiovascular disease and cardiometabolic risk in autistic populations (2000-2025) in alphabetical order (First author)

Author  Analytical design Sample Exposure Outcome Measure of  Unit for effect  Effect estimate (95%
(year, size association estimation confidence interval or other
study) measures)
CVD Outcomes
Dhanas- Systematic review 34 studies; ASD vs non-ASD Diabetes Relative risk  Ratios are unit- Diabetes overall: RR 1.57
ekara, et & meta- analysis 276,173 status (overall, (RR) less but com- (1.23-2.01); TIDM: RR 1.64
al., 2023 with ASD; T1DM, paring ASD (1.06-2.54); T2DM: RR 2.47
7,733,306 T2DM), vs non-ASD (1.30-4.70); dyslipidemia:
without dyslipidemia, (binary RR 1.69 (1.20-2.40); heart
ASD athero- variables) disease: RR 1.46 (1.42-1.50);
sclerotic hypertension: RR 1.22
macrovascu- (0.98-1.52); stroke: RR 1.19
lar disease, (0.63-2.24)
heart disease,
hypertension,
stroke, and
peripheral
vascular dis-
ease among
individuals
with autism
Lietal, Prospective 8,690,286 ASD vs non-ASD First inci- Hazard ratio  Ratios are unit- Cardiometabolic condi-
2025 cohort study individu-  status dence of car- (HR) less but com- tion: HR 1.20 (1.18-1.23);
als aged diometabolic paring ASD Hypertension: 1.16 (1.14—
12-65 conditions vs non-ASD 1.19); Dyslipidemia: 1.17
years and specific (binary (1.12-1.23); Diabetes: 1.22
(111,795 outcomes variables) (1.14-1.30); Stroke: 1.23
with (hypertension, (1.14-1.34); Heart failure:
ASD and dyslipidemia, 1.28 (1.07-1.53); The highest
8,578,491 diabetes, increased risk was observed
without stroke, heart in ASD and eating disorders
ASD) failure) after adjusting SES 2.03
(1.77-2.33)
Chieh et Systematic review 8 studies; ASD vs non-ASD Metabolic Mainly Ratios are unit- Not pooled; Higher preva-
al., 2021 70,503 status syndrome and prevalence less but com- lence/incidence/odds of
with ASD; its compo- ratios/ORs paring ASD hyperglycemia, hypertension,
2,281,891 nents (hyper- per primary  vs non-ASD dyslipidemia, and incident/
without glycemia, studies (not  (binary prevalent T2DM in ASD
ASD hypertension, pooled) variables); bio-
dyslipidemia), markers: mg/dL
T2DM (or mmHg for

BP); incidence

rate: per 1,000

person-years
Cardiometabolic Precursors

Gilmore Systematic review 4 studies; Overweight/ Mortality, Odds ratios, Number of in-  In-hospital mortality: OR
etal., total N = obesity hospital- hazard ratios, hospital mortal- 2.24 (1.44-3.46); Type II dia-
2022 40,876 (BMI-defined) izations, regression ity; having the  betes: HR 2.87 (1.37-6.00);
autistic emergency coefficients  health condi- Other outcomes showed
adults department (as reported  tions or not; increased comorbidity burden
(ED) visits, in included obese vs. not or null associations (CIs not
healthcare studies) obese per BMI  consistently reported)
costs, chronic category/unit
health condi- (study-specific)

tions, quality
of life, social
participation/
interac-
tions, and
self-esteem
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Table 1 (continued)
Author  Analytical design Sample Exposure Outcome Measure of  Unit for effect  Effect estimate (95%
(year, size association estimation confidence interval or other
study) measures)
Micai et  Systematic review 340 ASD population  Point Pooled % of ASD indi- Developmental coordination
al., 2023 and meta-analysis studies; (no comparator)  prevalence of prevalence viduals with disorder had highest overall
~590,000 overweight/  (proportion); condition point prevalence among
individu- obesity and risk of bias mental health/psychiatric CCs
als with 37 other assessment (87% [95% CI 87-88%]);
ASD point, 27 results Motor problem was highest
lifetime among medica and neuro-
co-occurring logical CCs (40% [19-64%)]);
conditions Pooled estimated of preva-
(CCs) lence for overweight/obesity:
33% (95% CI 25-41%), and
for metabolic disorder: 3%
(95% CI 1-5%)
Rydze-  Umbrella sys- 24 studies ASD vs general Physical Various (RR, % of ASD Not pooled; obesity, sleep
wska et  tematic review (chil- population comorbidi- OR, preva- individuals problems, epilepsy, atopy,
al., 2021 of systematic dren and ties, including lence ratios, ~ with condition; autoimmune disorders more
reviews adults) obesity, in etc. across % for pooled prevalent in ASD
autism included prevalence;
reviews) other units vary
for different
systematic
reviews
Mechanistic Pathways
Mathe-  Systematic/ 31stud- ASDinchildren  Prevalence Prevalence % for rate of Most studies (80%) reported
son & critical narrative  ies; total  and adolescents  rates of over- rates, odds overweight or  equal or higher prevalence
Douglas, review of obser-  sample weight and ratios, and obesity or both  of overweight/obesity in
2017 vational studies sizes obesity, or descriptive children with ASD compared
ranged both among  comparisons with peers; selected studies
from children and  (in reviewed reported increased obesity
small adolescents studies), rate risk (e.g., OR =1.4-5.0),
clinical comparison though confidence intervals
samples to for children were not consistently reported
>65,000 with ASD
youth and typically
with ASD developing
(ages children
2-20
years)
Moham- Cross-sectional ~150 Physical activ- Age at Pearson Per unit BMI Reported PE indicates a pref-
med- autistic ity (exercise diagnosis, correlation (kg/m?) and erence for low-impact, repeti-
saeed et children  frequency/type), anthropomet- coefficients (r biochemical tive activities; No significant
al., 2025 aged 2-15 BMI ric measures, and 1?) markers (mg/  associations between BMI
years and biochemi- dL and %); PE and LDL (r =—0.02), HDL

cal profiles

were reported
in times/week

(r=-0.06), total cholesterol
(r=-0.12), triglycerides (r =
—0.11), glucose (r =—0.11),
or HbAlc (r=0.07); strong
correlation between LDL and
total cholesterol (r=0.91, p <
0.0001), and same for triglyc-
erides and total cholesterol
(r=0.34, p <0.0001); Sig-
nificant correlation between
HbAIC and glucose levels.
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Table 1 (continued)

Author  Analytical design Sample Exposure Outcome Measure of  Unit for effect  Effect estimate (95%
(year, size association estimation confidence interval or other
study) measures)
Charlier Systematic review 4 studies; Physical exercise Cardio- Mean change Units of all out- In most studies, BMI: up to
etal., 149 par-  (PE) metabolic / mean come variables —2.8 kg/m?; waist circumfer-
2025 ticipants disorders and difference (weight: kg; ence: up to —1.86 cm; lipid
aged 6-29 modifiable (continuous) BMI: kg/m?; profiles improved in some
years with risk factors, waist circum-  studies; VO:max and resting
ASD such as total ference: cm; HR showed moderate gains
cholesterol, cholesterol,
HDL-C, glucose, and tri-
LDL-C, glycerides: mg/
HR, glucose dL or mmol/L;
levels, BMI, VO:max:
triglycerides, mL-kg'-min™;
and non-tra- HR: ppm)
ditional risk
factors
Vander Cross-sectional 102 chil-  Stress measured  Child mental 2 statistics Per 1 pg/mg 25.3% vs reference group:
Lubbe et dren with  using hair cortisol health, eating and Spear- increase in 2.5% (@*=8.92,p<0.01);
al., 2025 ASD and concentrations behavior, man’s r HCC for Spear- Negative association between
their par- (HCC) and self-  and physical man’s r maternal HCC and both exter-
ents (101  reported parenting health nalizing and internalizing
mothers  stress (OBVL) problem behavior, and total
and 86 problem behavior (r=—.22-
fathers) —.29, p<.05); Positive

association between reported
stress of mothers and both
externalizing and internal-
izing problem behavior, total
problem behavior, and both
emotional overeating and
overeating (r=.22-.42 p<.05);
Positive association between
reported stress of fathers

with reported most autism
symptoms, both externalizing
and internalizing problem
behavior, and total problem
behavior (r=.24-0.49, p<.05).
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Fig. 1 Conceptual model of pathways linking autism to cardiovascular disease risk and outcomes
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