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1 Somatic Comorbidity

1.1 Gastrointestinal (GI)

Table 1: Prevalence of GI in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

GI disorders, any:
34.70% (ASD),

27.47% (non-ASD)

Chi-square p value:
<0.001

Cawthorpe
(2016) [17]

n = 763,449 (total);
n=583 (ASD, female),
n=1457 (ASD, male),
n=414185 (non-ASD,
female), n=348,506
(non-ASD, male);
1994-2009; Canada;

ICD-9

Disease of the
digestive system:
60.15% (ASD),

49.46% (non-ASD)
[calculated by me

from OR table - not
reported directly]

Female: OR: 2.04
(95% CI: 1.71-2.43),
Male: OR: 1.5 (95%

CI: 1.35-1.66)

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

GI disorder: 12.6%
(ASD), 11.0%
(non-ASD)

AOR (95% CI): 1.17
(0.99, 1.38), p:

<0.001

Cawthorpe
(2018) [18]

n=609 (ASD, male),
n=111 (ASD,

female), n=28588
(non-ASD, male),

n=17,787 (non-ASD,
female); Age: <3

between April 1, 1993
and December 31,
1994; 16 year study,
max age: 18; ICD-9

Digestive system:
OR: 1.56, p:<0.05
(males), OR: 1.92,
p:<0.05 (females)

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

GI: 10.8% (ASD),
8.4% (non-ASD)

aOR (95% CI): 1.29
(1.16 - 1.45)

Vargason
et al.
(2019)
[121]

n=3253 (ASD),
n=278370

(non-ASD); Children;
OptumLabs Data

Warehouse, medical
claims; 2000-15

GI diagnosis: 37.0%
(ASD), 20.0%
(non-ASD)2



Table 2: Prevalence of GI in those with ASD, table 2.

Source Sample Prevalence Other Notes

Smith
DaWalt et
al. (2021)

[30]

n=2187 (ASD)
[n=1716 (male),
n=471 (female)],

n=21870 (non-ASD,
age and sex matched)
[n=17160 (male),
n=4710 (female)];
Age:>18; EHRs -
Marshfield Clinic -
Wisconsin; ICD-9

codes

Gastrointestinal
disorders: 0.69

(female, ASD), 0.61
(male,ASD), 0.42

(female, control), 0.36
(male, control)

[predicted
probability]

OR: 2.78 (95% CI:
2.51-3.08), p: <0.001
[ASD status], OR:
1.06 (95% CI:

0.85-1.33) [ASD X
Sex]

Bougeard
et al.

(2021) [11]

Review: N=7 GI, Range: 0% -
67.8%

Angell et
al. (2021)

[4]

n=18355 (ASD,
girls), n=65145

(ASD, boys); Age:
1-21; healthcare
claims data;

integrates ICD-9 and
ICD-10 codes

Gastrointestinal
disorders: 54.76%

(ASD, girls), 48.99%
(ASD, boys)

aOR: 1.28 (95% CI:
1.24-1.33), p:<0.001 -
adjusted for age, race,
ethnicity, urbanicity,

and insurance

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,

N =18 [N = 11
(clinical studies from
community samples),

N=7
(population/registry
based)], n=27249

Gastrointestinal
disorder: Pooled
prevalence: 21%,
Range: 11% - 33%

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,

N=43 [N = 37
(clinical studies from
community samples),

N=6
(population/registry
based)], n=23908

Gastrointestinal
problem: Pooled
prevalence: 39%,
Range: 32% - 46%

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Any GI: 38.56%
(ASD), 20.25%
(non-ASD)

p-value: <0.0001
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Table 3: Prevalence of GI in those with ASD, table 2.

Source Sample Prevalence Other Notes

Steinhausen
et al.
(2024)
[108]

n=12063 (ASD),
n=41251 (non-ASD);
Danish register; birth

cohort 1984-95;
ICD-8 and ICD-10

Digestive system diseases
(HR, 95% CI): 1.42

(1.32–1.54) (Age: 0–4),
1.71 (1.57–1.88) (Age:
5–10), 1.33 (1.27–1.40)

(Age: 11 +) [ASD vs ref,
total]; 1.40 (1.28–1.52)

(Age: 0–4), 1.72
(1.55–1.92) (Age: 5–10),
1.28 (1.20–1.36) (Age: 11

+) [Males]; 1.53
(1.29–1.82) (Age: 0–4),
1.69 (1.43–2.00) (Age:
5–10), 1.42 (1.32–1.54)
(Age: 11 +) [Females];
0.54 (0.45–0.64) (Age:
0–4), 0.80 (0.67–0.95)
(Age: 5–10), 1.49

(1.37–1.63) (Age: 11 +)
[Female vs Male, ASD];
0.49 (0.45–0.54) (Age:
0–4), 0.81 (0.73–0.90)
(Age: 5–10), 1.34

(1.28–1.41) (Age: 11 +)
[Female vs Male,

non-ASD]

Al-Ayadhi
et al.

(2025) [2]

n=363 [n=189 (ASD),
n=174 (non-ASD)];
Online questionnaire
(self or caregiver);

Saudi Arabia; August
2022 - January 2023

GI disease:
11.1% (ASD),

3.4% (non-ASD)

p: 0.005
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1.1.1 GI Symptoms

Table 4: Prevalence of GI symptoms in those with ASD.

Source Sample Prevalence Other Notes

Aldinger
et al.

(2015) [3]

n=728 (ASD,
children), n=694
(parents), n=184

(non-ASD, siblings);
Autism Genetic

Resource Exchange

GI disturbances:
42.4% (ASD,

children), 26.5%
(parents), 12.2%

(non-ASD, siblings)

Fulceri et
al. (2016)

[39]

n=115 (ASD), n=115
(control); Age:

Preschool; Parental
report

GI symptoms: 37.4%
(ASD), 14.8%
(non-ASD)

Lai et al.
(2020) [67]

n=107 (ASD), n=249
(non-ASD), Children;

China

Any GI symptom:
26.2% (ASD), 10.4%

(non-ASD)

p-value:<0.001

Wang et
al. (2022)

[124]

Meta-analysis, N=
63, n=131,416 ASD

GI symptom: 48.67% (95% CI: 43.50–53.86,
I2 = 99.51%)

Leader et
al. (2022)

[69]

Review, N=30 GI symptoms: Range:
30% - 37.4%, 82.4%

Lasheras
et al.

(2023) [68]

Review, N=8;
Pediatric

GI symptoms: 33%,
Range: 0% - 69%

(95% CI, 13%–57%)
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1.1.2 Constipation

Table 5: Prevalence of constipation in those with ASD

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

4.45% (ASD), 1.39%
(non-ASD)

Chi-square p value:
<0.001

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

1.7% (ASD), 0.5%
(non-ASD)

aOR (95% CI): 3.47
(2.53- 4.75)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Constipation: 15.11%
(ASD), 11.10%
(non-ASD)

aOR: 1.35 (1.32 1.38)

Wang et
al. (2022)

[124]

Meta-analysis; N=63,
n=131,416 (ASD)

26.17% 95% CI: 22.10–30.45,
I2 = 97.22%

Leader et
al. (2022)

[69]

Review, N=30 22.1%-65%

Koceski
and

Trajkovski
(2022) [65]

n=72 (ASD), n=75
(non-ASD); Age:
3-24; Rochester

Health Status Survey
IV, Macedonia; 2019

Constipation: 31.9%
(ASD), 10.6%
(non-ASD)

p: 0.02

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Chronic constipation:
10.11% (ASD), 3.75%

(non-ASD)

p-value: <0.0001

Kennedy
et al.

(2024) [62]

n=246 (ASD);
Connecticut

Children’s Medical
Center ASD

Assessment Program
electronic records;

2018-19

14.6%

Austin et
al. (2025)

[7]

Review, N=44,
n=17924 (ASD),

Children, 18 countries

Constipation: Mean:
29.8%, Range:
3.5%-79.5%
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1.1.3 Diarrhea

Table 6: Prevalence of diarrhea in those with ASD.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

5.24% (ASD), 3.38%
(non-ASD)

Chi-square p value:
0.002

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

1.7% (ASD), 0.9%
(non-ASD)

aOR (95% CI): 1.68
(1.27 - 2.23)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Diarrhea: 9.8%
(ASD), 8.49%
(non-ASD)

aOR: 1.06 (1.03 1.09)

Wang et
al. (2022)

[124]

Meta-analysis; N=63,
n=131,416 (ASD)

19.92% (95% CI: 15.97–24.18,
I2 = 97.47%)

Leader et
al. (2022)

[69]

Review, N=30 10.6% - 64.7%

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Chronic diarrhea:
7.80% (ASD), 1.87%

(non-ASD)

p-value: <0.0001
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1.1.4 Reflux

Table 7: Prevalence of reflux in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

GERD: 12.81%
(ASD), 7.70%
(non-ASD)

Chi-square p value:
<0.001

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

GERD: 1.9%
(ASD), 1.1%
(non-ASD)

aOR (95% CI): 1.77
(1.36 - 2.32)

Kamionkowski
et al.

(2022) [59]

n=4430
(ASD+GERD),
n=33110 (ASD,
non-GERD),

n=2405750 (non-ASD
+ GERD),
n=38244190
(non-ASD,

non-GERD); Age:
>18; National cohort

- IBMs Explorys
database; 2000-19

GERD: 11.20%
(ASD), 5.92%
(non-ASD)

p:<0.0001

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

GERD: 11.63%
(ASD), 12.44%
(non-ASD)

aOR: 0.85 (0.83 0.87)

Wang et
al. (2022)

[124]

Meta-analysis, 63
studies, n=131,416

(ASD)

GI Reflux: 8.58% 95% CI: 5.51–12.20, I2 =
93.04%
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Table 8: Prevalence of reflux in those with ASD, table 2.

Source Sample Prevalence Other Notes

Koceski
and

Trajkovski
(2022) [65]

n=72 (ASD), n=75
(non-ASD); Age:
3-24; Rochester

Health Status Survey
IV, Macedonia; 2019

Gastroesophageal
reflux: 12.5% (ASD),

9.3% (non-ASD)

p: 0.538

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Gastric reflux:
19.77% (ASD), 8.43%

(non-ASD)

p-value: p <0.0001

Kennedy
et al.

(2024) [62]

n=246 (ASD);
Connecticut

Children’s Medical
Center ASD

Assessment Program
electronic records;

2018-19

GERD: 8.5%
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1.1.5 Other GI Symptoms

Table 9: Prevalence of GI symptoms not listed above in those with ASD, table
1.

Source Sample Prevalence Other Notes

Wang et
al. (2022)

[124]

Meta-analysis; N=63,
n=131,416 (ASD)

Abdominal pain:
21.38%

95%CI: 16.07–27.20,
I2 = 97.87%

Wang et
al. (2022)

[124]

Meta-analysis; N=63,
n=131,416 (ASD)

Bloating: 22.52% 95% CI: 15.87–29.93,
I2 = 97.44%

Wang et
al. (2022)

[124]

Meta-analysis; N=63,
n=131,416 (ASD)

Nausea: 25.06% 95% CI: 10.72–42.85,
I2= 98.36%

Leader et
al. (2022)

[69]

Review, N=30 Nausea: 23.2% -
27.9%

Leader et
al. (2022)

[69]

Review, N=30 Vomiting: 4.2% -
11.4%

Wang et
al. (2022)

[124]

Meta-analysis; N=63,
n=131,416 (ASD)

Vomiting: 5.99% 95% CI: 3.65–8.82, I2

= 93.39%

Wang et
al. (2022)

[124]

Meta-analysis; N=63,
n=131,416 (ASD)

Food selectivity:
59.14%

95% CI: 44.77–72.76,
I2 = 95.58%

Niemczyk
et al.

(2018) [83]

Review, N=19 Nocturnal enuresis:
2%-90%; Daytime

urinary incontinence:
4%-55%; Fecal
incontinence:
2%-70.6%

Ivanović
(2021) [54]

n=152 (ASD); Mean
age: 8.02 (4.26);
Autism Center,
Montenegro

Enuresis/encopresis:
3.29%

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Fecal incontinence:
3.72% (ASD), 1.11%

(non-ASD)

p-value: <0.0001

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Urinary incontinence:
3.99% (ASD), 1.02%

(non-ASD)

p-value: <0.0001
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Table 10: Prevalence of GI symptoms not listed above in those with ASD, table
2.

Source Sample Prevalence Other Notes

Khachadourian
et al.

(2023) [63]

n=42569 (ASD),
n=11389 (non-ASD
siblings); SPARK;
Age: <18 at time of

registration;
1999-2019

Encopresis,
estimated: 9%
(ASD), 1%
(non-ASD)

p: <0.05

Khachadourian
et al.

(2023) [63]

n=42569 (ASD),
n=11389 (non-ASD
siblings); SPARK;
Age: <18 at time of

registration;
1999-2019

Enuresis, estimated:
9% (ASD), 2%

(non-ASD)

p: <0.05
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1.1.6 Functional GI Issues

Table 11: Prevalence of functional GI issues in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Functional disorders:
13.80% (ASD),

13.77% (non-ASD)

Chi-square p value:
0.97

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Functional disorders:
4.1% (ASD), 4.7%

(non-ASD)

aOR (95% CI): 0.84
(0.71 - 1.00)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Functional disorders:
22.90% (ASD),

25.79% (non-ASD)

aOR: 0.74 (0.73 0.76)

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Functional pain:
3.55% (ASD), 0.94%

(non-ASD)

p-value: 0.00021

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

IBS: 25.0% (ASD),
11.75% (non-ASD)

p-value: <0.0001

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Gastroparesis: 2.22%
(ASD), 0.43%
(non-ASD)

p-value: 0.0014

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Upper GI motility:
7.56% (ASD), 3.93%

(non-ASD)

Chi-square p value:
<0.001

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Upper GI motility
problems: 1.8%
(ASD), 1.3%
(non-ASD)

aOR (95% CI): 1.30
(1.00 - 1.70)

12



Table 12: Prevalence of functional GI issues in those with ASD, table 2.

Source Sample Prevalence Other Notes

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Upper GI motility:
15.28% (ASD),

15.76% (non-ASD)

aOR: 0.85 (0.83 0.86)

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

IBS: 7.2% (ASD),
3.1% (non-ASD)

p:<0.001 (ASD vs
non-ASD);

ASD vs non-ASD:
aOR: 2.10 (95%

1.06-4.17), p: 0.035
(adjusted for age,

gender, antipsychotic
use, mood stabilizer,

smoking status,
COPD, chronic
obstructive

pulmonary disease);
ASD (no ID) vs

non-ASD: aOR: 2.05
(95% 1.03-4.09), p:
0.042 (adjusted for
COPD, chronic
obstructive

pulmonary disease)
ASD+ID vs

non-ASD: aOR: 3.78
(95% 0.70-20.39), p:
0.122 (adjusted for
COPD, chronic
obstructive

pulmonary disease)

Austin et
al. (2025)

[7]

Review, N=44,
n=17924 (ASD),

Children, 18 countries

Any functional GI
disorder: Range:
22.7%-93.2%;

Functional abdominal
Pain: 14.5%, Range:

0%-59.1%; IBS:
0.3%-11.9%
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1.1.7 Upper and Lower GI

Table 13: Prevalence of upper and lower GI issues in those with ASD, table 1.

Source Sample Prevalence Other Notes

Hand
et al.
(2020)
[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Upper and lower GI
disorders: 48.6%
(ASD), 26.4%
(non-ASD)

aOR: 2.7 (2.5 - 2.9)

Longo
et al.
(2024)
[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Upper and Lower
GI Disorders: 13.7%

(ASD), 8.6%
(non-ASD)

aOR: 1.7 (95% CI: 1.6,
1.8)

Croen
et al.
(2015)
[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Other diseases of
esophagus: 4.58%
(ASD), 2.79%
(non-ASD)

Chi-square p value:
<0.001

Schott
et al.
(2022)
[100]

Adults enrolled in
Medicaid in 2008–12
(1:3 ASD to non-
ASD) n=155,617
ASD, n=466,851

non-ASD

Other disease of
esophagus: 12.71%
(ASD), 13.88%
(non-ASD)

aOR: 0.87 (0.85 0.89)

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Diseases of
esophagus, stomach
and duodenum:

5.7% (ASD), 6.5%
(non-ASD)

[prevalence over
follow up period];
10.5% (ASD), 8.5%

(non-ASD)
[estimated
cumulative

incidence by age 70]

aOR: 1.49 (95% CI:
1.33-1.67), p:<0.0001
(ASD vs non-ASD);
aOR: 1.52 (95% CI:
1.34-1.73), p:<0.0001
(ASD without ID vs
non-ASD); aOR: 1.39
(95% CI: 1.09-1.77), p:
0.0069 (ASD+ID vs

non-ASD); p: 0.53 (ASD
without ID vs ASD+ID);

aOR: 1.50 (95% CI:
1.30-1.73), p:<0.0001

(men with ASD vs men
without ASD); aOR: 1.52

(95% CI: 1.27-1.83),
p:<0.0001 (women with
ASD vs women without
ASD); p: 0.90 (men with
ASD vs women with ASD)
[AORs from cumulative

incidence; adjusted for sex
and birth year]
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Table 14: Prevalence of upper and lower GI issues in those with ASD, table 2.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Disorders of stomach
or duodenum: 1.33%

(ASD), 1.46%
(non-ASD)

Chi-square p value:
0.68

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Disorders of stomach
or duodenum: 9.45%

(ASD), 10.72%
(non-ASD)

aOR: 0.81 (0.79 0.83)

Bishop-
Fitzpatrick

et al.
(2018) [10]

n=91 (ASD), n=6186
(sex, birth year

matched controls);
Age: 0-89; EHR from
Marshfield clinic -

decedents - Wisconsin

Liver disease: 5.5%
(ASD), 5.5%
(non-ASD)

aOR: 0.80 (adjusted
for age and sex), p:

0.64

Liu et al.
(2023) [74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Diseases of liver:
1.0% (ASD), 1.3%

(non-ASD)
[prevalence over
follow up period];
1.3% (ASD), 1.2%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.23 (95% CI:
0.94-1.61), p: 0.13
(ASD vs non-ASD);
aOR: 1.60 (95% CI:
1.22-2.10), p: 0.0007
(ASD without ID vs
non-ASD); aOR: NA,
p: NA (ASD+ID vs
non-ASD); p: NA

(ASD without ID vs
ASD+ID);

aOR: 1.32 (95% CI:
0.97-1.81), p: 0.076
(men with ASD vs
men without ASD);
aOR: 1.03 (95% CI:
0.60-1.77), p: 0.92

(women with ASD vs
women without

ASD); p: 0.43 (men
with ASD vs women
with ASD) [all aORs
based on cumulative
incidence; adjusted

for sex and birth year]
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Table 15: Prevalence of upper and lower GI issues in those with ASD, table 3.

Source Sample Prevalence Other Notes

Shedlock
et al.
(2016)
[103]

n=48762 (ASD),
n=243810

(non-ASD); children;
military healthcare
system database,

2000-13

Nonalcoholic fatty
liver disease and
nonalcoholic

steatohepatitis
(NASH): 0.2%
(ASD), 0.1%
(non-ASD)

OR: 2.74 (95% CI
2.06 - 3.65), p<0.001

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Non-alcoholic fatty
liver disease: 1.51%

(ASD), 0.51%
(non-ASD)

p-value: 0.03

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Liver disease: 1.9%
(ASD), 0.4%
(non-ASD)

p:<0.001 (ASD vs
non-ASD);

ASD vs non-ASD:
aOR: 10.96 (95%

3.72-32.25), p:<0.001
(adjusted for age,

gender, antipsychotic
use, mood stabilizer,

smoking status,
COPD, chronic
obstructive

pulmonary disease);
ASD (no ID) vs

non-ASD: aOR: 10.42
(95% 3.48-31.17),
p:<0.001 (adjusted
for COPD, chronic

obstructive
pulmonary disease)

ASD+ID vs
non-ASD: aOR: 22.28
(95% 3.75-132.5),
p:<0.001 (adjusted
for COPD, chronic

obstructive
pulmonary disease)

Bishop-
Fitzpatrick

et al.
(2018) [10]

n=91 (ASD), n=6186
(sex, birth year

matched controls);
Age: 0-89; EHR from
Marshfield clinic -

decedents - Wisconsin

Peptic ulcer disease:
9.9% (ASD), 8.0%

(non-ASD)

aOR: 1.34 (adjusted
for age and sex), p:

0.41

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Peptic ulcers: 1.95%
(ASD), 1.11%
(non-ASD)

p-value: 0.1316



Table 16: Prevalence of upper and lower GI issues in those with ASD, table 4.

Source Sample Prevalence Other Notes

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Intestinal diseases:
1.6% (ASD), 3.3%

(non-ASD)
[prevalence over
follow up period];
3.4% (ASD), 5.0%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 0.91 (95% CI:
0.74-1.13), p: 0.39 (ASD

vs non-ASD);
aOR: 1.04 (95% CI:

0.82-1.30), p: 0.76 (ASD
without ID vs

non-ASD); aOR: 0.52
(95% CI: 0.30-0.92), p:
0.025 (ASD+ID vs

non-ASD); p: 0.03 (ASD
without ID vs ASD+ID);

aOR: 0.79 (95% CI:
0.59-1.07), p: 0.13 (men

with ASD vs men
without ASD); aOR:

1.07(95% CI: 0.79-1.44),
p: 0.67 (women with

ASD vs women without
ASD); p: 0.17 (men with
ASD vs women with
ASD) [AORs from

cumulative incidence;
adjusted for sex and

birth year]

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Appendix disease:
0.7% (ASD), 1.2%

(non-ASD)
[prevalence over
follow up period];
1.3% (ASD), 1.9%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 0.89 (95% CI:
0.65-1.22), p: 0.46 (ASD

vs non-ASD);
aOR: 1.07 (95% CI:

0.77-1.49), p: 0.68 (ASD
without ID vs

non-ASD); aOR: NA,
p:NA (ASD+ID vs

non-ASD); p:NA (ASD
without ID vs ASD+ID);

aOR: 0.84 (95% CI:
0.56-1.25), p: 0.38 (men

with ASD vs men
without ASD); aOR:

1.00 (95% CI: 0.60-1.65),
p: 0.97 (women with

ASD vs women without
ASD); p: 0.61 (men with
ASD vs women with
ASD) [AORs from

cumulative incidence;
adjusted for sex and

birth year]
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Table 17: Prevalence of upper and lower GI issues in those with ASD, table 5.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Lower GI: 3.32%
(ASD), 1.61%
(non-ASD)

Chi-square p value:
<0.001

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Lower GI: 7.94%
(ASD), 8.41%
(non-ASD)

aOR: 0.97 (0.94 1.00)

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Diverticulosis: 1.51%
(ASD), 0.85%
(non-ASD)

p-value: 0.19

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Disease of rectum and
anus: 2.59% (ASD),
1.96% (non-ASD)

Chi-square p value:
0.09

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Diseases of rectum
and anus: 4.80%
(ASD), 4.34%
(non-ASD)

aOR: 1.05 (1.02 1.09)

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Hemorrhoids: 9.66%
(ASD), 4.77%
(non-ASD)

p-value: <0.0001
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Table 18: Prevalence of upper and lower GI issues in those with ASD, table 6.

Source Sample Prevalence Other Notes

Hunt et
al.

(2024)
[53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Gastric/duodenal
ulcers: 3.5% (ASD),
2.4% (non-ASD)

p: 0.092 (ASD vs
non-ASD);

ASD vs non-ASD: aOR:
2.37 (95% 1.18-4.76), p:
0.016 (adjusted for age,
gender, antipsychotic
use, mood stabilizer,

smoking status, COPD,
chronic obstructive
pulmonary disease);
ASD (no ID) vs

non-ASD: aOR: 2.42
(95% 1.20-4.88), p: 0.013
(adjusted for COPD,
chronic obstructive
pulmonary disease)

ASD+ID vs non-ASD:
aOR: 1.45 (95%

0.18-11.75), p: 0.729
(adjusted for COPD,
chronic obstructive
pulmonary disease)

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Pancreatitis: 0.4%
(ASD), 0.9%
(non-ASD)

[prevalence over
follow up period];
0.8% (ASD), 0.9%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 0.73 (95% CI:
0.48-1.12), p: 0.15 (ASD

vs non-ASD);
aOR: 0.87 (95% CI:

0.56-1.37), p: 0.55 (ASD
without ID vs

non-ASD); aOR: NA,
p:NA (ASD+ID vs

non-ASD); p:NA (ASD
without ID vs ASD+ID);

aOR: 0.72 (95% CI:
0.43-1.19), p: 0.20 (men

with ASD vs men
without ASD); aOR:

0.84 (95% CI: 0.27-2.59),
p: 0.53 (women with

ASD vs women without
ASD); p: 0.88 (men with
ASD vs women with
ASD) [AORs from

cumulative incidence;
adjusted for sex and

birth year]19



Table 19: Prevalence of upper and lower GI issues in those with ASD, table 7.

Source Sample Prevalence Other Notes

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Peritonitis: 0.2%
(ASD), 0.4%
(non-ASD)

[prevalence over
follow up period];
0.3% (ASD), 0.4%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.18 (95% CI:
0.67-2.07), p: 0.58 (ASD

vs non-ASD);
aOR: 1.17 (95% CI:

0.61-2.25), p: 0.64 (ASD
without ID vs

non-ASD); aOR: NA, p:
NA (ASD+ID vs

non-ASD); p: NA (ASD
without ID vs ASD+ID);

aOR: 1.39 (95% CI:
0.72-2.67), p: 0.32 (men

with ASD vs men
without ASD); aOR:

NA, p: NA (women with
ASD vs women without
ASD); p: NA (men with
ASD vs women with

ASD) [all aORs based on
cumulative incidence;
adjusted for sex and

birth year]

Koceski
and
Tra-

jkovski
(2022)
[65]

n=72 (ASD), n=75
(non-ASD); Age:
3-24; Rochester

Health Status Survey
IV, Macedonia; 2019

Intestinal
inflammation: 19.4%

(ASD), 8%
(non-ASD)

p: 0.043
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1.1.8 Other GI Conditions

Table 20: Prevalence of other GI issues in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Hepatic disease:
2.19% (ASD), 1.51%

(non-ASD)

Chi-square p value:
0.04

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Non- upper or lower
GI condition: 51.2%

(ASD), 17.6%
(non-ASD)

aOR: 5.2 (4.9-5.5)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Gallbladder disorders:
2.59% (ASD), 3.51%

(non-ASD)

aOR: 0.72 (0.68 0.75)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Hepatic disease:
2.81% (ASD), 3.28%

(non-ASD)

aOR: 0.87 (0.83 0.91)

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Gallbladder disorders:
1.86% (ASD), 1.41%

(non-ASD)

Chi-square p value:
0.17

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Gallbladder disease:
2.22% (ASD), 0.68%

(non-ASD)

p-value: 0.0059

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Gallstones: 3.99%
(ASD), 1.96%
(non-ASD)

p-value: 0.0077
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Table 21: Prevalence of other GI issues in those with ASD, table 2.

Source Sample Prevalence Other Notes

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register

and National
Patient Register;
born 1932-67;
cumulative

incidence uses 1:10
sex and birth year
matched cohort

Cholelithiasis
(gallstone): 2.7%
(ASD), 4.2%
(non-ASD)

[prevalence over
follow up period];
5.3% (ASD), 5.1%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.12 (95% CI: 0.95-
1.32), p: 0.17 (ASD vs

non-ASD);
aOR: 1.10 (95% CI:

0.92-1.33), p: 0.30 (ASD
without ID vs non-ASD);
aOR: 1.17 (95% CI: 0.85-
1.63), p: 0.33 (ASD+ID vs
non-ASD); p: 0.75 (ASD
without ID vs ASD+ID);

aOR: 1.05 (95% CI:
0.82-1.33), p: 0.72 (men
with ASD vs men without
ASD); aOR: 1.22 (95% CI:

0.98-1.52), p: 0.081
(women with ASD vs

women without ASD); p:
0.36 (men with ASD vs

women with ASD) [AORs
from cumulative incidence;
adjusted for sex and birth

year]

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register

and National
Patient Register;
born 1932-67;
cumulative

incidence uses 1:10
sex and birth year
matched cohort

Cholecystitis: 0.6%
(ASD), 1.1%
(non-ASD)

[prevalence over
follow up period];
1.1% (ASD), 1.1%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.09 (95% CI:
0.77-1.53), p: 0.63 (ASD

vs non-ASD);
aOR: 1.09 (95% CI:

0.73-1.61), p: 0.68 (ASD
without ID vs non-ASD);

aOR: 1.10 (95% CI:
0.55-2.19), p: 0.80

(ASD+ID vs non-ASD);
p: 0.98 (ASD without ID

vs ASD+ID);
aOR: 1.04 (95% CI:

0.66-1.63), p: 0.87 (men
with ASD vs men without
ASD); aOR: 1.20 (95% CI:
0.71-2.04), p: 0.49 (women

with ASD vs women
without ASD); p: 0.68

(men with ASD vs women
with ASD) [AORs from
cumulative incidence;

adjusted for sex and birth
year]22



Table 22: Prevalence of other GI issues in those with ASD, table 3.

Source Sample Prevalence Other Notes

Longo
et al.
(2024)
[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Other GI: 18.6%
(ASD), 10.9%
(non-ASD)

aOR: 1.9 (95% CI: 1.8,
1.9)

Ward
et al.
(2023)
[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Hernia: 5.14% (ASD),
1.19% (non-ASD)

p-value: p <0.0001

Ward
et al.
(2023)
[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

GI polyps: 3.64%
(ASD), 1.70%
(non-ASD)

p-value: 0.0077

Tint et
al.

(2023)
[113]

n=3220 (ASD,
women), n=12920 (no
DD, women), n=3217
(other DD, women),
n=7426 (ASD, men),
n=29687 (no DD,

men), n=7398 (other
DD, men); Canada;
administrative and
social services data -

ICES

Crohn’s
disease/colitis: 0.6%
(ASD, women), 0.6%
(other DD, women),

0.7% (no DD,
women), 0.6% (ASD,
men), 0.6% (no DD,
men), 0.6% (other

DD, men)

aRR: 0.99 (95%
0.59-1.64) [ASD vs no
DD, women], aRR: 0.78
(95% 0.41-1.45) [ASD vs
other DD, women], aRR:
1.03 (95% 0.74-1.43)
[ASD vs no DD, men],

aRR: 1.02 (95%
0.67-1.57) [ASD vs other

DD, men]
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1.2 Immunological

Table 23: Prevalence of immune issues in those with ASD.

Source Sample Prevalence Other Notes

Zerbo et
al. (2015)

[132]

n=5565 (ASD),
n=27825 (non-ASD);
Age: 3-26; Kaiser

Permanente Northern
California; ≥12

months; 1995–2006

Any immune
condition: 28.61%
(ASD), 27.57%
(non-ASD)

OR (95% CI): 1.05
(0.98 - 1.11)

Schott et
al. (2022)

[101]

n=31101 (ASD, no
ID), n=52049
(ASD+ID),

n=563558 (ID, no
ASD), n=372807 (any

mental health
condition, no ASD),
n=683778 (no MHC,
no ASD); Age: 20-64;
Medicaid Analytic
eXtract, 2008-12

Immunocompromised:
0.43% (ASD, no ID),
0.41% (ASD+ID),

0.34% (ID, no ASD),
0.49% (MHC, no
ASD), 0.14% (no
MHC, no ASD)

OR: 1.17 (99% CI:
0.88-1.54) (ASD, no
ID), OR: 0.97 (99%

CI: 0.76-1.22)
(ASD+ID), OR: 0.86
(99% CI: 0.75-0.98)
(ID, no ASD), OR:

2.00 (99% CI:
1.79-2.23) (MHC, no

ASD)

24



1.2.1 Autoimmune

Table 24: Prevalence of autoimmune issues in those with ASD.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Autoimmune: 13.87%
(ASD), 10.78%
(non-ASD)

Chi-square p value:
<0.001

Zerbo et
al. (2015)

[132]

n=5565 (ASD),
n=27825 (non-ASD);
Age: 3-26; Kaiser

Permanente Northern
California; ≥12

months; 1995–2006

Autoimmune: 1.02%
(ASD), 0.76%
(non-ASD)

OR (95% CI): 1.36
(1.01 - 1.83)

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Autoimmune: 3.6%
(ASD), 2.2%
(non-ASD)

aOR (95% CI): 1.57
(1.30-1.90)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Autoimmune: 24.06%
(ASD), 23.92%
(non-ASD)

aOR: 0.93 (0.92 0.95)

Al-Ayadhi
et al.

(2025) [2]

n=363 [n=189 (ASD),
n=174 (non-ASD)];
Online questionnaire
(self or caregiver);

Saudi Arabia; August
2022 - January 2023

Autoimmune: 21.7%
(ASD), 3.4%
(non-ASD)

e

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=6 [N=4 (clinical

studies from
community samples),

N=2
(population/registry
based)], n=8419

Celiac Disease:
Pooled prevalence:
4%, Range: 1% - 9%

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Coeliac Disease:
2.13% (ASD), 0.85%

(non-ASD)

p-value: 0.02
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1.2.2 Allergy

Table 25: Prevalence of allergies in those with ASD.

Source Sample Prevalence Other Notes

Aldinger
et al.

(2015) [3]

n=728 (ASD, children),
n=694 (parents), n=184
(non-ASD, siblings);

Autism Genetic
Resource Exchange

Allergies: 40.0%
(ASD, children),
39.9% (parents),
30.4% (non-ASD,

siblings)

Croen et
al.

(2015)
[25]

n=1507 (ASD), n=15070
(age, sex matches

controls); Adults; Kaiser
Permanente Northern
California; 2008-12

Allergy: 36.30%
(ASD), 28.71%
(non-ASD)

Chi-square p value:
<0.001

Zerbo et
al.

(2015)
[132]

n=5565 (ASD), n=27825
(non-ASD); Age: 3-26;
Kaiser Permanente

Northern California; ≥12
months; 1995–2006

Any allergy: 20.63%
(ASD), 17.66%
(non-ASD)

OR (95% CI): 1.22
(1.13 - 1.31)

Dizitzer
et al.
(2020)
[33]

n=459 (ASD), n=2285
(non-ASD); Children,
southern Israel, Negev

Autism Center database,
born 2009-16, controls
age, sex, ethnicity

matched

Allergy or
hypersensitivity:
15.7% (ASD),

10.7% (non-ASD)

OR: 1.56 (95% CI:
1.17-2.07), p: 0.002

Schott et
al.

(2022)
[100]

n=155,617 (ASD),
n=466,851 (non-ASD);

Adults; Medicaid;
2008–12

Allergy: 36.88%
(ASD), 29.70%
(non-ASD)

aOR: 1.16 (1.14 1.17)

Salehi et
al.

(2025)
[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s

Health; 20–2021, USA -
survey

Allergies: 32.4%

Kennedy
et al.
(2024)
[62]

n=246 (ASD);
Connecticut Children’s
Medical Center ASD
Assessment Program
electronic records;

2018-19

Allergies/sinus:
19.9%

Al-
Ayadhi
et al.

(2025) [2]

n=363 [n=189 (ASD),
n=174 (non-ASD)];
Online questionnaire

(self or caregiver); Saudi
Arabia; August 2022 -

January 2023

No known allergy:
37.6% (ASD),

62.6% (non-ASD)

p: 0.000
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Food Allergy
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Table 26: Prevalence of food allergies in those with ASD.

Source Sample Prevalence Other Notes

Miyazaki
et al.

(2015) [81]

Meta-analysis, N=3 Food allergy: OR:
1.23 (95% CI: 0.76,

2.01)

Zerbo et
al. (2015)

[132]

n=5565 (ASD),
n=27825 (non-ASD);
Age: 3-26; Kaiser

Permanente Northern
California; ≥12

months; 1995–2006

Food allergy: 0.90%
(ASD), 0.50%
(non-ASD)

OR (95% CI): 1.62
(1.17 - 2.23)

Xu et al.
(2018)
[131]

n=1868 (ASD),
n=197652

(non-ASD); Age 3-17;
US National Health
Interview Survey;

1997 to 2016

Food allergy: 11.25%
(ASD), 4.25%
(non-ASD)

2.29 (1.87-2.81)
adjusted for age, sex,
race/ethnicity, family
highest education

level, ratio of family
income to federal
poverty level,

geographic region,
and other allergic

conditions

Wang et
al. (2021)

[125]

Meta-analysis,
children, N=13,
n=14,486 (ASD),

n=459,016
(non-ASD)

Food allergy, pooled
prevalence: 13%

(ASD), 5%
(non-ASD)

Pooled OR: FA in
individuals with

ASD: 2.45 (95% CI:
2.25–2.67)

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=7 [N=4 (clinical

studies from
community samples),

N=3
(population/registry
based)], n=7094

Food Intolerance:
Pooled prevalence:
13%, Range: 3% -

29%

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=2 [N=2 (clinical

studies from
community samples),

N=0
(population/registry

based)], n=338

Gluten Intolerance:
Pooled prevalence:
1%, Range: 0% - 3%

Saad et al.
(2024) [97]

n=150 (ASD), n=100
(non-ASD), Egyptian

children

Food Allergy: 10%
(ASD), 9%
(non-ASD)

p-value: 0.12

Al-Ayadhi
et al.

(2025) [2]

n=363 [n=189 (ASD),
n=174 (non-ASD)];
Online questionnaire
(self or caregiver);

Saudi Arabia; August
2022 - January 2023

Food allergy: 22.2%
(ASD), 10.3%
(non-ASD)
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Table 27: Prevalence of ASD in those with food allergies.

Source Sample Prevalence Other Notes

Wang et
al. (2021)

[125]

Meta-analysis, N=5 ASD: 3.5% (food
allergy), 1.6% (no

food allergy)

Pooled OR: ASD:
1.95 (95% CI:

1.73–2.19) [Food
allergy]

Li et al.
(2021) [72]

Meta-analysis, N=12,
n=434809; Children

ASD: OR = 2.792,
95% CI: 2.081-3.746

(food
hypersensitivity)

Other Allergies
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Table 28: Prevalence of other allergies in those with ASD.

Source Sample Prevalence Other Notes

Zerbo et
al. (2015)

[132]

n=5565 (ASD),
n=27825 (non-ASD);
Age: 3-26; Kaiser

Permanente Northern
California; ≥12

months; 1995–2006

Rhinitis: 16.0%
(ASD), 12.9%
(non-ASD)

OR (95% CI): 1.30
(1.20 - 1.41)

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Allergy rhinitis: 3.7%
(ASD), 2.4%
(non-ASD)

aOR (95% CI): 1.62
(1.35 - 1.96)

Saad et al.
(2024) [97]

n=150 (ASD), n=100
(non-ASD), Egyptian

children

Allergic rhinitis: 25%
(ASD), 8%
(non-ASD)

p value : ≤ 0.01

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Drug allergy: 2.0%
(ASD), 1.1%
(non-ASD)

aOR (95% CI): 1.69
(1.30 - 2.18)

Al-Ayadhi
et al.

(2025) [2]

n=363 [n=189 (ASD),
n=174 (non-ASD)];
Online questionnaire
(self or caregiver);

Saudi Arabia; August
2022 - January 2023

Skin allergy: 50.3%
(ASD), 26.4%
(non-ASD);

Respiratory allergy:
14.8% (ASD), 7.5%

(non-ASD);
Medication allergy:
3.2% (ASD), 1.7%

(non-ASD)

p: 0.000; p: 0.027;
p:0.375

Xu et al.
(2018)
[131]

n=1868 (ASD),
n=197652

(non-ASD); Age 3-17;
US National Health
Interview Survey;

1997 to 2016

Respiratory allergy:
18.73% (ASD),

12.08% (non-ASD);
Skin allergy: 16.81%

(ASD), 9.84%
(non-ASD)

1.28 (1.10-1.50); 1.50
(1.28-1.77) adjusted

for age, sex,
race/ethnicity, family
highest education

level, ratio of family
income to federal
poverty level,

geographic region,
and other allergic

conditions
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1.3 Metabolic

Table 29: Prevalence of metabolic conditions in those with ASD, table 1.

Source Sample Prevalence Other Notes

Cawthorpe
(2016) [17]

n = 763,449 (total);
n=583 (ASD, female),
n=1457 (ASD, male),
n=414185 (non-ASD,
female), n=348,506
(non-ASD, male);
1994-2009; Canada;

ICD-9

Endocrine,
nutritional,
metabolic

disorders, and
immunity
disorders:

30.98% (ASD),
36.78%

(non-ASD)

OR: 1.47 (95% CI:
1.25-1.73) [Female], OR:
0.63 (95% CI: 0.56-0.71)

[Male]

Steinhausen
et al.
(2024)
[108]

n=12063 (ASD),
n=41251 (non-ASD);
Danish register; birth

cohort 1984-95;
ICD-8 and ICD-10

Endocrine, nutritional,
and metabolic diseases
(HR, 95% CI): 2.08

(1.83–2.36) (age: 0-6),
2.63 (2.38–2.90) (age:
7-17), 1.74 (1.58–1.91)

(age: 18-24), 1.25
(1.10–1.44) (age: 25+)
[ASD vs ref, total]; 1.86
(1.58–2.19) (age: 0-6),
2.45 (2.15–2.80) (age:
7-17), 2.55 (2.17–3.00)

(age: 18-24), 2.51
(2.00–3.16) (age: 25+)
[Males]; 2.48 (2.03–3.03)

(age: 0-6), 2.87
(2.48–3.32) (age: 7-17),
1.42 (1.26–1.61) (age:
18-24), 0.90 (0.75–1.08)

(age: 25+) [Females]; 1.39
(1.13–1.72) (age: 0-6),
1.65 (1.42–1.93) (age:
7-17), 3.21 (2.73–3.77)

(age: 18-24), 3.47
(2.71–4.45) (age: 25+)
[Female vs Male, ASD];
1.04 (0.90–1.21) (age:

0-6), 1.41 (1.25–1.60) (age:
7-17), 5.76 (5.08–6.53)

(age: 18-24), 9.71
(8.33–11.3) (age: 25+)

[Female vs Male,
non-ASD]

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Metabolic (any):
3.5% (ASD),

1.0% (non-ASD);
Lipoid

metabolism:
2.4% (ASD),

0.5% (non-ASD)

aOR (95% CI): 3.71
(2.97-4.64); 5.35

(4.02-7.13)
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Table 30: Prevalence of metabolic conditions in those with ASD, table 2.

Source Sample Prevalence Other Notes

Angell et
al. (2021)

[4]

n=18355 (ASD,
girls), n=65145

(ASD, boys); Age:
1-21; healthcare
claims data;

integrates ICD-9 and
ICD-10 codes

Metabolic disorders:
8.49% (ASD, girls),
7.01% (ASD, boys)

aOR: 1.21 (95% CI:
1.14-1.29), p:<0.001 -
adjusted for age, race,
ethnicity, urbanicity,

and insurance

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=5 [N=4 (clinical

studies from
community samples),

N=1
(population/registry
based)], n=5014

Metabolic Disorder:
Pooled prevalence:
3%, Range: 1% - 5%
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1.3.1 Mitochondrial

Table 31: Prevalence of mitochondrial conditions and biomarkers in those with
ASD.

Source Sample Prevalence Other Notes

Goldenthal
et al.

(2015) [42]

n=92 (ASD),
n=68 (non-ASD);
Age: 3-22; ASD
recruited from
neurology clinic;
St. Christopher’s

Hospital for
Children and

Drexel University
College of
Medicine.

RC-I defective: 12% (ASD);
RC-IV defective: 27.2%

(ASD); Combined RC-I +
RC-IV defective: 3.2%

(ASD); Hyperactive RC-I:
6.5% (ASD); Hyperactive

RC-IV: 3.2% (ASD)

Aoki and
Cortese
(2016) [5]

N=12, Systematic
Review and
Meta-analysis

(n datasets=, Pooled OR
[95% CI]) rs2292813-G:
n=10, 1.190 [1.052-1.346]

(All), n=7, 1.216
[1.075–1.376] (Family
based), n=3, 0.899

[0.594–1.360] (case-control);
rs2056202-G: n=11, 1.206
[1.035–1.405] (All), n=6,

1.267 [1.041–1.542] (Family
based), n=5, 1.071

[0.854–1.343] (Case-control)

p: 0.006, 0.002,
0.615, 0.016,
0.018, 0.552

Wang et
al. (2016)

[126]

n=903 (ASD child,
mother, sibling
trios); National
Database for

Autism Research,
CSHL only

1+ high-confidence
heteroplasmic or

homoplasmic mutation with
derived allele fraction
(DAF) 5% [mutation]:
21.2% (ASD), 20.2%
(non-ASD siblings);

Nonsynonymous mutations:
5.6% (ASD), 3.1%

(non-ASD sibling); CADD
>15: 3.3% (ASD), 1.3%

(non-ASD sibling); CADD
>20: 2.4% (ASD), 1.0%

(non-ASD sibling)

OR [95% CI], p:
1.87 [1.14–3.11], p:

0.0055
(Nonsynonymous
mutations); 2.55
[1.26–5.51], p:
0.0036 (CADD
>15); 2.48

[1.09–6.15], p:
0.014 (CADD

>20)
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Table 32: Prevalence of mitochondrial conditions and biomarkers in those with
ASD, table 2.

Source Sample Prevalence Other Notes

Delhey et
al. (2017)

[31]

n=76 (ASD); Age:
3-14; University of

Arkansas for Medical
Sciences

Enzyme activity outside
normal range: Citrate
Synthase: 24% (ASD),
Complex I: 39% (ASD),
Complex IV: 11% (ASD)

Varga et
al. (2018)

[120]

n=60 (ASD) [n=6
(girls), n=54 (boys);
Median Age=7],
n=60 (non-ASD)
[n=26 (women),

n=34 (men), Median
Age=28]

MtDNA deletions:
16.6% (ASD)

Valiente-
Pallejà
(2018)
[119]

n=122 (ASD+ID),
n=115 (ID), n=112
(non-ASD controls);
Sequenced: n=98
(ASD), n=95 (ID);
Age: ≥18; Spain

1+ putative pathogenic
mtDNA mutation: 28.6%

(ASD), 30.5% (ID)

Frye et al.
(2024) [38]

N=187, Systematic
Review and
Meta-analysis

Pooled prevalence:
Lactate elevation: 17%
(ASD, N=7); Pyruvate
elevation: 41% (ASD,

N=4);
Lactate-to-Pyruvate
Ratio elevation: 28%
(ASD, N=1); Alanine
elevation: 15% (ASD,

N=3); Alanine-to-Lysine
Ratio elevation: 8.2%

(ASD, N=1);
Acyl-Carnitine elevation:

19% (ASD, N=3);
Creatine Kinase

elevation: 9% (ASD,
N=2)

[95% CI]: Lactate
elevation: [8%,

29%] (ASD, N=7);
Pyruvate

elevation: [18%,
67%] (ASD, N=4);

Lactate-to-
Pyruvate Ratio
elevation: [22%,

34%] (ASD, N=1);
Alanine elevation:
[0%, 42%] (ASD,

N=3);
Alanine-to-Lysine
Ratio elevation:
[3.4%, 14.5%]
(ASD, N=1);
Acyl-Carnitine
elevation:[26%,

13%] (ASD, N=3);
Creatine Kinase
elevation: [4%,

15%] (ASD, N=2)
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1.3.2 Methylation and Oxidative Stress

Table 33: Prevalence of oxidative stress markers in those with ASD.

Source Sample Prevalence Other Notes

Ramaekers
et al.

(2020) [91]

n=38 (ASD), n=24
(non-ASD); Age:
3.6-18; NY, USA

1+ elevated oxidative stress
biomarker: 66% (ASD);

Low vitamin A: 64% (ASD);
Low vitamin D: 70% (ASD)

Chen et al.
(2021) [19]

N=87, n=9109
[n=4928 (ASD),

n=4181 (non-ASD)];
Systematic review
and Meta-analysis

Hedges g (95% CI), p:
GSSG: 1.053 (0.865 to

1.241), <0.001;
Homocysteine: 0.806 (0.431
to 1.181), <0.001; SAH:
0.730 (0.362 to 1.098),
<0.001; Copper: 0.370
(0.154 to 0.586), 0.001;

Nitric oxide: 3.118 (0.682 to
5.555), 0.012; MDA: 1.435
(0.622 to 2.248), <0.001;
tGSH: -1.905 (-2.722 to
-1.087), <0.001; GSH:

-0.885 (-1.224 to -0.546),
<0.001; GSH/GSSG: -1.991
(-2.792 to -1.189), <0.001;
tGSH/GSSG: -1.822 (-2.279

to -1.365), <0.001;
Methionine: -0.580 (-0.894

to -0.265), <0.001;
Cysteine: -0.718 (-1.214 to
-0.221), 0.005; SAM/SAH:
-1.248 (-1.839 to -0.658),

<0.001; Vitamin B9: -0.914
(-1.529 to -0.298), 0.004;

Vitamin B12: -0.470 (-0.853
to -0.087), 0.016; Vitamin
D: -0.874 (-1.218 to -0.529),
<0.001; Vitamin E: -1.580
(-3.144 to -0.016), 0.048;
Calcium: -1.138 (-2.007 to

-0.269), 0.010

Cancer
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Table 34: Prevalence of having cancer in those with ASD, table 1.

Source Sample Prevalence Other Notes

Chiang
et
al.

(2015)
[21]

n=8438 (ASD);
Age: ≤20; Cancer
confirmed via

histology; Taiwan
National Health

Insurance
database,
1997-2011

All cancers: n=20 (ASD), n=10.31
(exp), standardized incidence ration
(SIR) 1.94(95% CI: 1.18-2.99) [total];
n=16 (ASD), n=8.21 (exp), (SIR)
1.95(95% CI: 1.11-3.16) [male], n=4
(ASD), n=2.10 (exp), (SIR) 1.91(95%

CI: 0.52-4.88) [female];
Hematologic (all): SIR: 1.55(95% CI:
0.57-3.37) [total]; SIR: 1.51(95% CI:
0.49-3.52) [male]; SIR: 1.81(95% CI:
0.05-10.07) [female] Leukemia: SIR:
2.05(95% CI: 0.67-4.79) [total]; SIR:
1.91(95% CI: 0.52-4.89) [male]; SIR:
2.90(95% CI: 0.07-16.16) [female]
Lymphoma: SIR: 0.71(95% CI:

0.02-3.93) [total]; SIR: 0.83(95% CI:
0.02-4.61) [male]; SIR: 0(95% CI:

0-17.71) [female] CNS: SIR: 1.77(95%
CI: 0.36-5.17) [total]; SIR: 2.05(95%
CI: 0.42-6.00) [male]; SIR: 0(95% CI:
0-15.80) [female] Eye: SIR: 9.44(95%
CI: 0.24-52.29) [total]; SIR: 10.61(95%
CI: 0.27-59.13) [male]; SIR: 0(95% CI:
0-315.08) [female] Head and neck: SIR:
1.77(95% CI: 0.04-9.85) [total]; SIR:

0(95% CI: 0-7.75) [male]; SIR:
11.17(95% CI: 0.28-62.26) [female]
Bone and soft tissue: SIR: 2.09(95%
CI: 0.25-7.56) [total]; SIR: 2.52(95%
CI: 0.31-9.12) [male]; SIR: 0(95% CI:
0-22.55) [female] Genitourinary (all):
SIR: 4.16(95% CI: 1.13-10.65) [total];
SIR: 0(95% CI: 0-19.43) [male]; SIR:
6.38(95% CI: 0.77-23.06) [female]

Ovary: SIR: 9.22(95% CI: 1.12-33.29)
[total]; NA [male]; SIR: 9.22(95% CI:

1.12-33.29) [female] Testis: SIR:
4.33(95% CI: 0.52-15.65) [total]; SIR:
4.33(95% CI: 0.52-15.65) [male]; NA
[female] Digestive (all): SIR: 2.99(95%
CI: 0.36-10.8) [total]; SIR: 3.67(95%
CI: 0.44-13.25) [male]; SIR: 0(95% CI:
0-29.76) [female] Liver and biliary

tract: SIR: 5.89(95% CI: 0.71-21.27)
[total]; SIR: 6.67(95% CI: 0.81-24.09)

[male]; SIR: 0(95% CI: 0-92.84)
[female] Lung and mediastinum: SIR:
4.53(95% CI: 0.11-25.26) [total]; SIR:
5.15(95% CI: 0.13-28.68) [male]; SIR:

0(95% CI: 0-140.17) [female]

p:<0.05:
genitourinary
(total), ovary
(total), all
cancers

(male), age
15-19 (male);
p:<0.01: all
cancers

(total), age
15-19 (total)
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Table 35: Prevalence of having cancer in those with ASD, table 2.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Cancer: 1.73%
(ASD), 2.21%
(non-ASD)

Chi-square p value:
0.22

Darbro et
al. (2016)

[28]

University of Iowa
Hospitals and Clinics
records, 2009-15,
n=1837 (ASD),

n=9336 (non-ASD)

Neoplasm: 1.3%
(ASD), 3.9%
(non-ASD)

p-value: <0.001

Cawthorpe
(2016) [17]

n = 763,449 (total);
n=583 (ASD, female),
n=1457 (ASD, male),
n=414185 (non-ASD,
female), n=348,506
(non-ASD, male);
1994-2009; Canada;

ICD-9

Neoplasms: 22.50%
(ASD), 33.95%
(non-ASD)

Female: OR: 0.86
(95% CI: 0.73-1.02),
Male: OR: 0.55 (95%

CI: 0.48-0.63)

Cawthorpe
(2018) [18]

n=609 (ASD, male),
n=111 (ASD,

female), n=28588
(non-ASD, male),

n=17,787 (non-ASD,
female); Regional

cohort - <3 between
April 1, 1993 and
December 31, 1994
and had a diagnosis
by that time (any

kind); 16 year study,
max age: 18; ICD-9

Neoplasm: OR: 1.29,
p: <0.05 (males),
OR: 1.66, p:<0.05

(females)

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

Cancer: 1.2% (ASD),
2.8% (non-ASD)

aOR (95% CI): 0.41
(0.26, 0.66), p:<0.001

Bishop-
Fitzpatrick

et al.
(2018) [10]

n=91 (ASD), n=6186
(sex, birth year

matched controls);
Age: 0-89; EHR from
Marshfield clinic -

decedents - Wisconsin

Lymphoma: 1.1%
(ASD), 3.9%
(non-ASD);

Metastatic cancer:
4.4% (ASD), 19.4%
(non-ASD); Solid
tumor without

metastasis: 15.4%
(ASD), 18.0%
(non-ASD)

aOR: 0.27 (adjusted
for age and sex), p:
0.19; aOR: 0.19,

p:<0.001; aOR: 0.88,
p: 0.6537



Table 36: Prevalence of having cancer in those with ASD, table 3.

Source Sample Prevalence Other Notes

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Cancer: 30.7%
(ASD), 26.3%
(non-ASD)

aOR: 1.2 (1.2-1.3)

Weir et al.
(2021)
[128]

n=1156 (ASD),
n=1212 (non-ASD);
Age: >16; online

recruitment - survey;
2018-19

Cancer: 4% (ASD,
female), 5% (ASD,

male), 4.5%
(non-ASD, female),
5.5% (non-ASD,

male)

OR: 1.068 (95% CI:
0.605-1.872) [female],
OR: 0.739 (95% CI:
0.367-1.473) [male] -
controlled for lifestyle
factors - BMI, alcohol

use, smoking

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Cancer: 4.53%
(ASD), 4.74%
(non-ASD)

aOR: 0.94 (0.90 0.97)

Liu et al.
(2022) [73]

n=40,334 (ASD),
n=2,278,100

(non-ASD); Age:
<30; Swedish

National Patient
Register

Cancer: 0.51%
(ASD), 0.35%

(control)

OR 1.3, (95% CI:
1.2-1.5)

Schott et
al. (2022)

[101]

n=31101 (ASD, no
ID), n=52049
(ASD+ID),

n=563558 (ID, no
ASD), n=372807 (any

mental health
condition, no ASD),
n=683778 (no MHC,
no ASD); Age: 20-64;
Medicaid Analytic
eXtract, 2008-12

Cancer: 4.87% (ASD,
no ID), 5.82%

(ASD+ID), 7.95%
(ID, no ASD), 8.09%
(MHC, no ASD),

2.63% (no MHC, no
ASD)

OR: 1.54 (99% CI:
1.42-1.67) (ASD, no
ID), OR: 1.59 (99%

CI 1.49-1.69)
(ASD+ID), OR: 1.44
(99% CI 1.39-1.49)
(ID, no ASD), OR:

2.03(99% CI
1.97-2.08) (MHC, no
ASD). All p:<0.01
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Table 37: Prevalence of having cancer in those with ASD, table 4.

Source Sample Prevalence Other Notes

Tint et al.
(2023)
[113]

n=3220 (ASD,
women), n=12920 (no
DD, women), n=3217
(other DD, women),
n=7426 (ASD, men),
n=29687 (no DD,

men), n=7398 (other
DD, men); Canada;
administrative and
social services data -

ICES

Cancer: 2.6% (ASD,
women), 2.1% (other
DD, women), 2.0%
(no DD, women),
1.1% (ASD, men),
0.7% (no DD, men),
1.4% (other DD,

men)

aRR: 1.30 (95%
1.02-1.65) [ASD vs no
DD, women], aRR:
1.27 (95% 0.93-1.74)
[ASD vs other DD,
women], aRR: 1.55

(95% 1.22-1.97) [ASD
vs no DD, men],
aRR: 0.97 (95%

0.59-1.05) [ASD vs
other DD, men]

Steinhausen
et al.
(2024)
[108]

n=12063 (ASD),
n=41251 (non-ASD);
Danish register; birth

cohort 1984-95;
ICD-8 and ICD-10

Neoplasm (HR, 95%
CI): 0.95 (0.70-1.28)

(age:0-19), 0.92
(0.66-1.27) (age:
20+) [ASD vs ref,

total]; 0.79
(0.55–1.14)

(age:0-19), 0.89
(0.58–1.36) (age:
20+)[Males]; 1.44

(0.87–2.37)
(age:0-19), 0.96
(0.58–1.59) (age:

20+) [Females]; 1.37
(0.79–2.37)

(age:0-19), 1.68
(0.92–3.06) (age:
20+) [Female vs
Male, ASD]; 0.75

(0.56–1.00)
(age:0-19), 1.55
(1.19–2.03) (age:
20+) [Female vs
Male, non-ASD]

Cardiovascular
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Table 38: Prevalence of cardiovascular problems in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Cardiovascular
disease, any: 36.96%

(ASD), 23.03%
(non-ASD)

Chi-square p value:
<0.001

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Any hospitalized
CVD; 1.73% (ASD),
1.00% (non-ASD)

Chi-square p value:
0.008

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

Cardiovascular or
cerebrovascular:

13.7% (ASD), 16.9%
(non-ASD)

aOR (95% CI): 0.77
(0.66, 0.90), 0.001 ≤

p <0.01;

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Cardiovascular: 6.0%
(ASD), 2.6%
(non-ASD)

aOR (95% CI): 2.32
(1.98 - 2.71)

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Heart disease: 54.2%
(ASD), 37.1%
(non-ASD)

aOR: 2.1 (2.0-2.3)

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Cerebrovascular
disease: 12.1%
(ASD), 8.3%
(non-ASD)

aOR: 1.6 (1.4-1.7)

Weir et al.
(2021)
[128]

n=1156 (ASD),
n=1212 (non-ASD);
Age: >16; online

recruitment - survey;
2018-19

Cardiovascular,
estimated: 19%

(ASD, female), 28%
(ASD, male), 15%
(non-ASD, female),

21% (non-ASD, male)

OR: 1.383 (95% CI:
1.033-1.854), p:<0.05
[female], OR: 1.542

(95% CI: 1.056-2.262)
[male] - controlled for

lifestyle factors -
BMI, alcohol use,

smoking
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Table 39: Prevalence of cardiovascular problems in those with ASD, table 2.

Source Sample Prevalence Other Notes

Schott
et al.
(2022)
[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Cardiovascular
diseases:

40.02% (ASD),
40.08%

(non-ASD)

aOR: 1.04 (1.02 1.06)

Schott
et al.
(2022)
[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Any
hospitalized
CVD: 31.49%
(ASD), 34.08%
(non-ASD)

aOR: 0.92 (0.90 0.94)

Schott
et al.
(2022)
[101]

n=31101 (ASD, no
ID), n=52049
(ASD+ID),

n=563558 (ID, no
ASD), n=372807 (any

mental health
condition, no ASD),
n=683778 (no MHC,
no ASD); Age: 20-64;
Medicaid Analytic
eXtract, 2008-12

Serious heart
conditions:
2.75% (ASD,
no ID), 3.15%
(ASD+ID),

6.17% (ID, no
ASD), 6.41%
(MHC, no

ASD), 1.82%
(no MHC, no

ASD)

OR: 0.98(99% CI: 0.89-1.09)
(ASD, no ID), OR: 0.80(99%
CI: 0.74-0.87) (ASD+ID), OR:
1.30(99% CI: 1.25-1.34) (ID, no

ASD), OR: 1.95(99% CI:
1.89-2.02) (MHC, no ASD)

Smith
DaWalt
et al.
(2021)
[30]

n=2187 (ASD)
[n=1716 (male),
n=471 (female)],

n=21870 (non-ASD,
age and sex matched)
[n=17160 (male),
n=4710 (female)];
EHRs - Marshfield
Clinic - Wisconsin;

ICD-9 codes

Cardiovascular
disease: 0.28

(female, ASD),
0.25

(male,ASD),
0.13 (female,
control), 0.10
(male, control)

[predicted
probability]

OR: 2.89 (95% CI: 2.55-3.28),
p:<0.001 [ASD status], OR:

0.94 (95% CI: 0.72-1.21) [ASD
X Sex]

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Heart failure:
2.9% (ASD),

3.7%
(non-ASD)
[prevalence

over follow up
period]; 4.4%
(ASD), 3.6%
(non-ASD)
[estimated
cumulative
incidence by

age 70]

aOR: 1.89 (95% CI: 1.61-2.22),
p:<0.0001 (ASD vs non-ASD);
aOR: 1.91 (95% CI: 1.59-2.29),
p:<0.0001 (ASD without ID vs
non-ASD); aOR: 1.84 (95% CI:
1.34-2.53), p: 0.0002 (ASD+ID
vs non-ASD); p: 0.85 (ASD
without ID vs ASD+ID);

aOR: 1.52 (95% CI: 1.25-1.85),
p:<0.0001 (men with ASD vs
men without ASD); aOR: 3.30
(95% CI: 2.52-4.32), p:<0.0001
(women with ASD vs women

without ASD); p:<0.0001 (men
with ASD vs women with

ASD) [AORs from cumulative
incidence; adjusted for sex and

birth year]
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Table 40: Prevalence of cardiovascular problems in those with ASD, table 3.

Source Sample Prevalence Other Notes

Liu et al.
(2023) [74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Cerebrovascular
disease: 4.5% (ASD),

6.2% (non-ASD)
[prevalence over
follow up period];
8.4% (ASD), 8.2%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.55 (95% CI:
1.37-1.77), p:<0.0001
(ASD vs non-ASD);
aOR: 1.50 (95% CI:
1.29-1.74), p:<0.0001
(ASD without ID vs
non-ASD); aOR: 1.73
(95% CI: 1.36-2.20),
p:<0.0001 (ASD+ID
vs non-ASD); p: 0.33
(ASD without ID vs

ASD+ID);
aOR: 1.45 (95% CI:
1.24-1.69), p:<0.0001
(men with ASD vs
men without ASD);
aOR: 1.86 (95% CI:
1.49-2.32), p:<0.0001
(women with ASD vs

women without
ASD); p: 0.065 (men
with ASD vs women
with ASD) [all aORs
based on cumulative
incidence; adjusted

for sex and birth year]

Weir et al.
(2021)
[128]

n=1156 (ASD),
n=1212 (non-ASD);
Age: >16; online

recruitment - survey;
2018-19

Heart disease,
estimated: NA%
(ASD, female), 4%
(ASD, male), NA%
(non-ASD, female),
3% (non-ASD, male)

OR: NA [female],
OR: 1.121 (95% CI:
0.501-2.562), p: ns

[male] - controlled for
lifestyle factors -
BMI, alcohol use,

smoking

Longo et
al. (2024)

[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Heart disease: 15.6%
(ASD), 10.8%
(non-ASD)

aOR: 1.5 (95% CI:
1.5, 1.6)
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Table 41: Prevalence of cardiovascular problems in those with ASD, table 4.

Source Sample Prevalence Other Notes

Longo et
al. (2024)

[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Cerebrovascular:
1.1% (ASD), 0.4%

(non-ASD)

aOR: 2.4 (95% CI:
2.1, 2.9)

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Heart disease: 1.5%
(ASD), 4.0%
(non-ASD)

p:<0.001 (ASD vs
non-ASD);

ASD vs non-ASD:
aOR: 0.57 (95%

0.17-1.94), p: 0.367
(adjusted for age,

gender, antipsychotic
use, mood stabilizer,

smoking status,
COPD, chronic
obstructive

pulmonary disease);
ASD (no ID) vs

non-ASD: aOR: 0.60
(95% 0.17-2.04), p:
0.409 (adjusted for
COPD, chronic
obstructive

pulmonary disease)
ASD+ID vs

non-ASD: aOR: 0.0
(95% 0.0-0.0), p:
0.997 (adjusted for
COPD, chronic
obstructive

pulmonary disease)

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

Heart Disorder: 3.5%

Congenital Heart Disease

43



Table 42: Prevalence of congenital heart disease in those with ASD.

Source Sample Prevalence Other Notes

Sigmon et
al. (2019)

[105]

n=8760 (ASD),
n=26280 (non-ASD) ;

Children; USA;
Military Health
System; 2001-13

4.6% (ASD), 2.5%
(non-ASD)

p-value: <0.001, OR:
1.85 (95% CI

1.63–2.10; n = 1063)

Table 43: Prevalence of ASD in those with congenital heart disease.

Source Sample Prevalence Other Notes

Tsao et al.
(2017)[117]

n=3552(CHD),
n=14,208 (non-CHD);
Age: <18; Taiwan;
National Health

Insurance

0.99/1000 person-year
(CHD), 0.20/1000

person-year

p-vale: <0.001, CHD
vs control - adjusted

for co-occurring
conditions (aHR 1.97,
95% CI 1.11–3.52)

Sigmon et
al. (2019)

[105]

n=8760 (ASD),
n=26280 (non-ASD) ;

Children; USA;
Military Health
System; 2001-13

ASD: OR (95% CI):
1.32, (1.10–1.59)

[CHD]

Jenabi et
al. (2022)

[56]

N=6; Meta-analysis ASD risk: OR=1.35
(95% CI: 1.17, 1.52;

I2=88.1%

Gu et al.
(2023) [44]

Review, N=7,
n=3984 (CHD),
n=9829 (ASD),

n=236,798 (controls);
Mixed studies
examining ASD

prevalence in ASD
and reverse

ASD: OR: 1.99, 95%
CI: 1.77–2.24 [CHD

vs non-CHD]

Hypertension
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Table 44: Prevalence of hypertension in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

25.61% (ASD),
15.63% (non-ASD)

Chi-square p value:
<0.001

Shedlock
et al.
(2016)
[103]

n=48762 (ASD),
n=243810

(non-ASD); children;
military healthcare
system database,

2000-13

Hypertension: 1.0%
(ASD), 0.5%
(non-ASD)

(OR: 2.04, 95% CI
1.84-2.27), p<0.001

Weiss, et
al. (2017)

[129]

n=5085 (ASD),
n=393,263 (no
developmental

disorder); Age: 18-24;
Administrative health

data, Canada

1.67% (ASD), 0.83%
(non-ASD)

aOR: 2.03 (1.63-2.52)

Bishop-
Fitzpatrick

et al.
(2018) [10]

n=91 (ASD), n=6186
(sex, birth year

matched controls);
Age: 0-89; EHR from
Marshfield clinic -

decedents - Wisconsin

Hypertension: 38.5%
(ASD), 51.9%
(non-ASD)

aOR: 0.60 (adjusted
for age and sex), p:

0.02

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Hypertension: 66.5%
(ASD), 51.2%
(non-ASD)

aOR: 2.0 (1.9-2.2)

Tint et al.
(2021)
[112]

n=6870 (ASD),
n=2686160

(non-ASD); Age:
15-44; Administrative
health data, Canada,

2017-18

2.1% (ASD), 2.8%
(non-ASD)

Standard difference:
0.05

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

14.31% (ASD),
16.69% (non-ASD)

aOR: 0.86 (0.84 0.88)

Chieh et
al. (2022)

[22]

N=6, Review Hypertension: N=4
studies found

increased odds or
prevalence, N=2

found no significant
difference
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Table 45: Prevalence of hypertension in those with ASD, table 2.

Source Sample Prevalence Other Notes

Liu et al.
(2023) [74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Hypertension and
related disease: 10.2%

(ASD), 18.5%
(non-ASD)

[prevalence over
follow up period];

19.1% (ASD), 29.0%
(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 0.96 (95% CI:
0.88-1.05), p: 0.35
(ASD vs non-ASD);
aOR: 1.11 (95% CI:
1.01-1.22), p: 0.024
(ASD without ID vs
non-ASD); aOR: 0.52
(95% CI: 0.41-0.65),
p:<0.0001 (ASD+ID

vs non-ASD);
p:<0.0001 (ASD
without ID vs

ASD+ID); aOR: 0.93
(95% CI: 0.84-1.03),
p: 0.16 (men with

ASD vs men without
ASD); aOR: 1.02

(95% CI: 0.88-1.19),
p: 0.75 (women with

ASD vs women
without ASD); p:

0.29 (men with ASD
vs women with ASD)
[all aORs based on

cumulative incidence;
adjusted for sex and

birth year]

Tint et al.
(2023)
[113]

n=3220 (ASD,
women), n=12920 (no
DD, women), n=3217
(other DD, women),
n=7426 (ASD, men),
n=29687 (no DD,

men), n=7398 (other
DD, men); Canada;
administrative and
social services data -

ICES

Hypertension: 13.1%
(ASD, women), 9.7%
(other DD, women),

13.1% (no DD,
women), 7.4% (ASD,
men), 6.2% (no DD,
men), 7.6% (other

DD, men)

aRR: 1.35 (95%
1.23-1.48) [ASD vs no
DD, women], aRR:
1.03 (95% 0.92-1.15)
[ASD vs other DD,
women], aRR: 1.20

(95% 1.10-1.31) [ASD
vs no DD, men],
aRR: 0.98 (95%

0.88-1.09) [ASD vs
other DD, men]

Longo et
al. (2024)

[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Hypertension: 9.1%
(ASD), 6.5%
(non-ASD)

aOR: 1.6 (95% CI:
1.5, 1.7)
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Table 46: Prevalence of hypertension in those with ASD, table 3.

Source Sample Prevalence Other Notes

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Hypertension: 12.0%
(ASD), 16.7%
(non-ASD)

p:<0.001 (ASD vs
non-ASD);

ASD vs non-ASD:
aOR: 2.11 (95%

1.44-3.09), p:<0.001
(adjusted for age,

gender, antipsychotic
use, mood stabilizer,

smoking status,
COPD, chronic
obstructive

pulmonary disease);
ASD (no ID) vs

non-ASD: aOR: 2.11
(95% 1.44-3.11),

p:<0.001 (adjusted
for COPD, chronic

obstructive
pulmonary disease)

ASD+ID vs
non-ASD: aOR: 2.13
(95% 0.81-5.60), p:
0.124 (adjusted for
COPD, chronic
obstructive

pulmonary disease)

Diabetes
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Table 47: Prevalence of diabetes in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Diabetes: 7.56%
(ASD), 4.33%
(non-ASD)

Chi-square p value:
<0.001

Zerbo et
al. (2015)

[132]

n=5565 (ASD),
n=27825 (non-ASD);
Age: 3-26; Kaiser

Permanente Northern
California; ≥12

months; 1995–2006

Type 1 diabetes:
0.22% (ASD), 0.19%

(non-ASD)

OR (95% CI): 1.15
(0.62 - 2.17)

Shedlock
et al.
(2016)
[103]

n=48762 (ASD),
n=243810

(non-ASD); children;
military healthcare
system database,

2000-13

Type 2 diabetes:
1.1% (ASD), 0.4%

(non-ASD)

(OR: 2.68, 95% CI
2.41 - 2.99), p<0.001

Weiss, et
al. (2017)

[129]

n=5085 (ASD),
n=393,263 (no
developmental

disorder); Age: 18-24;
Administrative health

data, Canada

Diabetes: 1.67%
(ASD), 0.65%
(non-ASD)

aOR: 2.78 (2.23-3.45)

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

Diabetes: 3.6%
(ASD), 4.7%
(non-ASD)

aOR (95% CI): 0.74
(0.56, 0.99), p: 0.01

≤ p <0.05

Davignon,
et al.

(2018) [29]

Medical records -
Kaiser Permanente
Northern California,
2013-2015, age 14-25,

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD, non-DM)

0.6% (ASD), N/A%
(non-ASD)

Bishop-
Fitzpatrick

et al.
(2018) [10]

n=91 (ASD), n=6186
(sex, birth year

matched controls);
Age: 0-89; EHR from
Marshfield clinic -

decedents - Wisconsin

Diabetes,
complicated: 7.7%
(ASD), 12.0%

(non-ASD); Diabetes,
uncomplicated: 8.8%

(ASD), 14.2%
(non-ASD)

aOR: 0.63 (adjusted
for age and sex), p:
0.24 ; aOR: 0.60, p:

0.17
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Table 48: Prevalence of diabetes in those with ASD, table 2.

Source Sample Prevalence Other Notes

Hand et
al.

(2020)
[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Diabetes; 36.6%
(ASD), 27.4%
(non-ASD)

aOR: 1.6 (1.5-1.7)

Tromans
et al.
(2020)
[115]

Review, N=19 0.22% - 0.79%
(T1,ASD), 0.1% -

0.59% (T1,non-ASD);
0.5%-1.06%

(T2,ASD); 0.66% -
13.6% (Diabetes,

ASD)

Tint et
al.

(2021)
[112]

n=6870 (ASD),
n=2686160

(non-ASD); Age:
15-44; Administrative
health data, Canada,

2017-18

Diabetes: 4.3%
(ASD), 2.3%
(non-ASD)

Standard difference:
0.11

Brooks
et al.
(2021)
[12]

n=1062 (ASD),
n=79175 Age: 1-24;
Canada; Electronic
Medical Record
Primary Care

database

Diabetes: 0.6%
(ASD), 0.4%
(non-ASD)

Prevalence ratio: 1.29
(95% CI: 0.58, 2.87) -
adjusted for age, sex,
neighborhood income,
geographic location

Weir et
al.

(2021)
[128]

n=1156 (ASD),
n=1212 (non-ASD);
Age: >16; online

recruitment - survey;
2018-19

Diabetes, estimated:
10% (ASD, female),
10% (ASD, male), 6%
(non-ASD, female),
5% (non-ASD, male)

OR: 1.692 (95% CI:
1.109-2.599), p:<0.05
[female], OR: 1.509

(95% CI: 0.822-2.830),
p:ns [male] - controlled
for lifestyle factors -
BMI, alcohol use,

smoking

Weir et
al.

(2021)
[128]

n=1156 (ASD),
n=1212 (non-ASD);
Age: >16; online

recruitment - survey;
2018-19

Type II diabetes,
estimated: 3% (ASD,
female), 5% (ASD,

male), 4% (non-ASD,
female), 2%

(non-ASD, male)

OR: 1.028 (95% CI:
0.510-2.055), p: ns
[female], OR: 1.799

(95% CI: 0.688-5.266),
p: ns [male] -

controlled for lifestyle
factors - BMI, alcohol

use, smoking
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Table 49: Prevalence of diabetes in those with ASD, table 3.

Source Sample Prevalence Other Notes

Weir et al.
(2021)
[128]

n=1156 (ASD),
n=1212 (non-ASD);
Age: >16; online

recruitment - survey;
2018-19

Prediabetes,
estimated: 5% (ASD,
female), 3% (ASD,

male), 2% (non-ASD,
female), 4%

(non-ASD, male)

OR: 4.379 (95% CI:
2.102-9.772),

p:<0.001 [female],
OR: 1.020 (95% CI:
0.419-2.474), p: ns

[male] - controlled for
lifestyle factors -
BMI, alcohol use,

smoking

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

8.61% (ASD), 9.40%
(non-ASD)

aOR: 0.93 (0.91 0.96)

Chieh et
al. (2022)

[22]

N =8, Review T2/Hyperglycemia:
6/8 studies found
higher blood sugar,
shorter onset, or

higher prevalence. 1
found no significant
difference in diabetes,
1 found lower fasting

blood glucose

Schott et
al. (2022)

[101]

n=31101 (ASD, no
ID), n=52049
(ASD+ID),

n=563558 (ID, no
ASD), n=372807 (any

mental health
condition, no ASD),
n=683778 (no MHC,
no ASD); Age: 20-64;
Medicaid Analytic
eXtract, 2008-12

Diabetes: 11.82%
(ASD, no ID), 12.57%
(ASD+ID), 16.69%

(ID, no ASD), 17.78%
(MHC, no ASD),

7.65% (no MHC, no
ASD)

OR: 1.48(99% CI:
1.40-1.56) (ASD, no
ID), OR: 1.26(99%

CI: 1.21-1.32)
(ASD+ID), OR:
1.25(99% CI:

1.23-1.28) (ID, no
ASD), OR: 1.64(99%
CI: 1.61-1.67) (MHC,
no ASD). All p:<0.01
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Table 50: Prevalence of diabetes in those with ASD, table 4.

Source Sample Prevalence Other Notes

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register

and National
Patient Register;
born 1932-67;
cumulative

incidence uses 1:10
sex and birth year
matched cohort

Type 2 diabetes:
6.4% (ASD), 6.9%

(non-ASD)
[prevalence over
follow up period];
12.3% (ASD), 9.7%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.65 (95% CI:
1.48-1.83), p:<0.0001
(ASD vs non-ASD);
aOR: 1.74 (95% CI:
1.54-1.96), p:<0.0001
(ASD without ID vs
non-ASD); aOR: 1.37
(95% CI: 1.09-1.73), p:
0.0082 (ASD+ID vs

non-ASD); p: 0.078 (ASD
without ID vs ASD+ID);

aOR: 1.54 (95% CI:
1.36-1.75), p:<0.0001

(men with ASD vs men
without ASD); aOR: 1.97

(95% CI: 1.62-2.39),
p:<0.0001 (women with
ASD vs women without

ASD); p: 0.038 (men with
ASD vs women with ASD)
[AORs from cumulative

incidence; adjusted for sex
and birth year]

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register

and National
Patient Register;
born 1932-67;
cumulative

incidence uses 1:10
sex and birth year
matched cohort

Glucose
dysregulation: 0.5%

(ASD), 0.3%
(non-ASD)

[prevalence over
follow up period];
1.0% (ASD), 0.4%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 2.96 (95% CI:
2.04-4.29), p:<0.0001
(ASD vs non-ASD);
aOR: 2.79 (95% CI:
1.80-4.33), p:<0.0001
(ASD without ID vs
non-ASD); aOR: 3.51
(95% CI: 1.75-7.01), p:
0.0004 (ASD+ID vs

non-ASD); p: 0.59 (ASD
without ID vs ASD+ID);

aOR: 2.75 (95% CI:
1.75-4.31), p:<0.0001

(men with ASD vs men
without ASD); aOR: 3.65
(95% CI: 1.90-7.03), p:

0.0001 (women with ASD
vs women without ASD);
p: 0.48 (men with ASD vs
women with ASD) [AORs
from cumulative incidence;
adjusted for sex and birth

year]
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Table 51: Prevalence of diabetes in those with ASD, table 5.

Source Sample Prevalence Other Notes

Tint et al.
(2023)
[113]

n=3220 (ASD,
women), n=12920 (no
DD, women), n=3217
(other DD, women),
n=7426 (ASD, men),
n=29687 (no DD,

men), n=7398 (other
DD, men); Canada;
administrative and
social services data -

ICES

Diabetes: 8.2%
(ASD, women), 4.1%
(other DD, women),

10.3% (no DD,
women), 5.0% (ASD,
men), 2.9% (no DD,
men), 5.8% (other

DD, men)

aRR: 2.00 (95%
1.74-2.30) [ASD vs no
DD, women], aRR:
0.84 (95% 0.72-0.98)
[ASD vs other DD,
women], aRR: 1.69

(95% 1.50-1.89) [ASD
vs no DD, men],
aRR: 0.88 (95%

0.77-1.00) [ASD vs
other DD, men]

Semovski
et al.
(2023)
[102]

n=2020 (ASD); Age:
12-18; records and
interviews; Canada

Diabetes mellitus:
1.3% (ASD)

Longo et
al. (2024)

[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Diabetes: 9.7%
(ASD), 5.1%
(non-ASD)

aOR: 2.1 (95% CI:
2.0, 2.2 )

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Type 1 Diabetes:
0.9% (ASD), 0.7%

(non-ASD)

p: 0.656(ASD vs
non-ASD);

ASD vs non-ASD:
aOR: 0.64 (95%

0.14-3.00), p: 0.573
(adjusted for age,

gender, antipsychotic
use, mood stabilizer,

smoking status,
COPD, chronic
obstructive

pulmonary disease);
ASD (no ID) vs

non-ASD: aOR: 0.59
(95% 0.12-2.91), p:
0.516 (adjusted for
COPD, chronic
obstructive

pulmonary disease)
ASD+ID vs

non-ASD: aOR: 1.07
(95% 0.10-11.43), p:
0.956 (adjusted for
COPD, chronic
obstructive

pulmonary disease)
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Table 52: Prevalence of diabetes in those with ASD, table 6.

Source Sample Prevalence Other Notes

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Type 2 Diabetes:
4.4% (ASD), 4.6%

(non-ASD)

p: 0.775 (ASD vs
non-ASD);

ASD vs non-ASD:
aOR: 2.32 (1.28-4.21),
p: 0.573 (adjusted for

age, gender,
antipsychotic use,
mood stabilizer,
smoking status,
COPD, chronic
obstructive

pulmonary disease);
ASD (no ID) vs

non-ASD: aOR: 2.27
(95% 1.24-4.15), p:
0.008 (adjusted for
COPD, chronic
obstructive

pulmonary disease)
ASD+ID vs

non-ASD: aOR: 3.17
(95% 0.86-11.76), p:
0.084 (adjusted for
COPD, chronic
obstructive

pulmonary disease)

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

0.9%

Asthma
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Table 53: Prevalence of asthma in those with ASD, table 1.

Source Sample Prevalence Other Notes

Aldinger
et al.

(2015) [3]

n=728 (ASD,
children), n=694
(parents), n=184

(non-ASD, siblings);
Autism Genetic

Resource Exchange

Asthma: 16.3%
(ASD, children),
15.2% (parents),
18.2% (non-ASD,

siblings)

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

12.54% (ASD),
10.27% (non-ASD)

Chi-square p value:
0.006

Miyazaki
et al.

(2015) [81]

Meta-analysis, N=9 OR: 1.69 (95% CI:
1.11, 2.59)

Zerbo et
al. (2015)

[132]

n=5565 (ASD),
n=27825 (non-ASD);
Age: 3-26; Kaiser

Permanente Northern
California; ≥12

months; 1995–2006

Asthma: 13.66%
(ASD), 15.93%
(non-ASD)

OR (95% CI): 0.83
(0.76 - 0.90)

Weiss, et
al. (2017)

[129]

n=5085 (ASD),
n=393,263 (no
developmental

disorder); Age: 18-24;
Administrative health

data, Canada

24.42% (ASD),
20.59% (non-ASD)

aOR: 1.13 (1.06-1.21)

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

7.7% (ASD), 6.3%
(non-ASD)

aOR (95% CI): 1.19
(1.04-1.35)

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Asthma: 9.1% (ASD),
4.8% (non-ASD)

aOR: 2.0 (1.8-2.2)

Tint et al.
(2021)
[112]

n=6870 (ASD),
n=2686160

(non-ASD); Age:
15-44; Administrative
health data, Canada,

2017-18

26.2% (ASD), 17.5%
(non-ASD)

Standard difference:
0.21
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Table 54: Prevalence of asthma in those with ASD, table 2.

Source Sample Prevalence Other Notes

Kaas et
al.

(2021)
[58]

Review, N=17 (14 for
meta-analysis)

OR 1.12
(0.93-1.34)

P = 0.24, I2 = 89%

Brooks
et al.
(2021)
[12]

n=1062 (ASD), n=79175
Age: 1-24; Canada;
Electronic Medical

Record Primary Care
database

Asthma: 20.8%
(ASD), 15.2%
(non-ASD)

Prevalence ratio: 1.36
(95% CI: 1.21, 1.53)-
adjusted for age, sex,
neighborhood income,
geographic location

Schott
et al.
(2022)
[100]

n=155,617 (ASD),
n=466,851 (non-ASD);

Adults; Medicaid;
2008–12

12.47% (ASD),
14.44%

(non-ASD)

aOR: 0.77 (0.75 0.78)

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596 (non-ASD);
Age: >45; Swedish
nationwide Total

Population Register and
National Patient

Register; born 1932-67;
cumulative incidence
uses 1:10 sex and birth
year matched cohort

Asthma: 3.9%
(ASD), 3.0%
(non-ASD)

[prevalence over
follow up

period]; 6.3%
(ASD), 4.8%
(non-ASD)
[estimated
cumulative

incidence by age
70]

aOR: 1.85 (95% CI:
1.62-2.13), p:<0.0001
(ASD vs non-ASD);
aOR: 1.92 (95% CI:
1.65-2.24), p:<0.0001
(ASD without ID vs
non-ASD); aOR: 1.61
(95% CI: 1.18-2.19), p:
0.0026 (ASD+ID vs

non-ASD); p: 0.31 (ASD
without ID vs ASD+ID);

aOR: 1.40 (95% CI:
1.13-1.74), p: 0.0022 (men
with ASD vs men without
ASD); aOR: 2.38 (95% CI:

1.99-2.84), p:<0.0001
(women with ASD vs

women without ASD); p:
0.0002 (men with ASD vs
women with ASD) [all

aORs based on cumulative
incidence; adjusted for sex

and birth year]

Tint et
al.

(2023)
[113]

n=3220 (ASD, women),
n=12920 (no DD,

women), n=3217 (other
DD, women), n=7426
(ASD, men), n=29687
(no DD, men), n=7398

(other DD, men);
Canada; administrative
and social services data -

ICES

Asthma: 19.0%
(ASD, women),
16.1% (other
DD, women),
21.4% (no DD,
women), 19.0%
(ASD, men),
17.0% (no DD,
men), 21.3%

(other DD, men)

aRR: 1.17 (95% 1.08-1.27)
[ASD vs no DD, women],
aRR: 0.91 (95% 0.82-1.00)

[ASD vs other DD,
women], aRR: 1.12 (95%
1.06-1.18) [ASD vs no DD,

men], aRR: 0.90 (95%
0.85-0.96) [ASD vs other

DD, men]
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Table 55: Prevalence of asthma in those with ASD, table 3.

Source Sample Prevalence Other Notes

Semovski
et al.
(2023)
[102]

n=2020 (ASD); Age:
12-18; records +

interviews; Canada

Asthma: 7.9%
(ASD)

Weir et al.
(2021)
[128]

n=1156 (ASD),
n=1212 (non-ASD);
Age: >16; online

recruitment - survey;
2018-19

Asthma,
estimated: 22%
(ASD, female),
12% (ASD,
male), 13%
(non-ASD,
female), 13%
(non-ASD,

male)

OR: 2.092 (95% CI:
1.576-2.789), p:<0.001

[female], OR: 0.792 (95%
CI: 0.499-1.267), p: ns
[male] - controlled for
lifestyle factors - BMI,
alcohol use, smoking

Kennedy
et al.

(2024) [62]

n=246 (ASD);
Connecticut

Children’s Medical
Center ASD

Assessment Program,
EHR, n=246 (ASD)

Asthma: 12.6%

Saad et al.
(2024) [97]

n=150 (ASD), n=100
(non-ASD), Egyptian

children

23% (ASD),
7% (non-ASD)

p-values: ≤ 0.01

Longo et
al. (2024)

[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Asthma: 8.9%
(ASD), 6.3%
(non-ASD)

aOR: 1.4 (95% CI: 1.3, 1.5)

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Asthma: 33.2%
(ASD), 16.3%
(non-ASD)

p:<0.001 (ASD vs
non-ASD);

ASD vs non-ASD: aOR:
2.36 (95% 1.84-3.02),

p:<0.001 (adjusted for age,
gender, antipsychotic use,
mood stabilizer, smoking
status, COPD, chronic
obstructive pulmonary

disease);
ASD (no ID) vs non-ASD:
aOR: 2.32 (95% 1.80-2.98),

p:<0.001 (adjusted for
COPD, chronic obstructive

pulmonary disease)
ASD+ID vs non-ASD:

aOR: 2.94 (95% 1.60-5.42),
p:<0.001 (adjusted for

COPD, chronic obstructive
pulmonary disease)
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Table 56: Prevalence of asthma in those with ASD, table 4.

Source Sample Prevalence Other Notes

Al-Ayadhi
et al.

(2025) [2]

n=363 [n=189 (ASD),
n=174 (non-ASD)];
Online questionnaire
(self or caregiver);

Saudi Arabia; August
2022 - January 2023

33.3% (ASD),
9.2% (non-ASD)

p: 0.000

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

12.6%

Table 57: Prevalence of ASD in those with asthma.

Source Sample Prevalence Other Notes

Gong et al.
(2023) [43]

n=1569944
(individuals),

n=1704388 (siblings,
356544 pairs),

n=3921890 (cousins);
Swedish register;

1992-2007

ASD: (OR 1.39, 95%
CI 1.35–1.44)

[asthma]

Migraine/Headaches
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Table 58: Prevalence of migraines/headaches in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Headache: 5.57%
(ASD), 5.34%
(non-ASD);

Migraines: 4.98%
(ASD), 5.83%
(non-ASD)

Chi-square p value:
0.70; p value: 0.18

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

Headache/ migraine:
1.0% (ASD), 3.3%

(non-ASD)

aOR (95% CI): 0.30
(0.18, 0.49), p:

<0.001

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Migraine: 2.6%
(ASD), 2.9%
(non-ASD)

aOR (95% CI): 0.79
(0.64-0.98)

Vetri
(2020)
[122]

Review, N=3. Study
1: 105 adults (76
controls) - no ID.

Study 2: n=18 ASD.
Study 3: n=81 ASD

Migraine: Study 1:
42.7% (ASD), 20.5%
(controls). Study 2:
61%. Study 3; 28.4%

Pan et al.
(2021) [87]

Review, N=6 [N=5
(case control), N=1
(prevalence study)],

n=5240

Migraine/ headache:
Range: 0% - 28.4%

Pooled estimate of
proportion: 7.2

(1.7-16.1)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Headaches: 13.32%
(ASD), 15.18%
(non-ASD)

aOR: 0.70 (0.68 0.71)
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Table 59: Prevalence of migraines/headaches in those with ASD, table 2.

Source Sample Prevalence Other Notes

Schott et
al.

(2022)
[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Migraines: 3.51%
(ASD), 4.07%
(non-ASD)

aOR: 0.65 (0.62 0.68)

Underwood
et al.
(2022)
[118]

n=7943 (core ASD),
n=25941 (control);
Age: ≥18; UK;
SAIL Databank,

2001-16

Tension headache:
0.8% (ASD),

1.20% (non-ASD)

Underwood
et al.
(2022)
[118]

n=7943 (core ASD),
n=25941 (control);
Age: ≥18; UK;
SAIL Databank,

2001-16

Migraine: 3.90%
(ASD), 3.80%
(non-ASD)

Ward et
al.

(2023)
[127]

n=1129 (ASD),
n=1176 (non-ASD);

Adults; Online
survey

Migraine: 22.70%
(ASD), 14.81%
(non-ASD)

p-value: <0.0001

Semovski
et al.
(2023)
[102]

n=2020 (ASD);
Age: 12-18; records

+ interviews;
Canada

Migraine: 2.3%
(ASD)

Kennedy
et al.
(2024)
[62]

n=246 (ASD);
Connecticut

Children’s Medical
Center ASD
Assessment

Program electronic
records; 2018-19

Headache/migraine:
1.2%

Hunt et
al.

(2024)
[53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental
Health database
and volunteers;
Wales and UK

Migraine
headaches: 33.2%
(ASD), 15.5%
(non-ASD)

p:<0.001 (ASD vs
non-ASD);

ASD vs non-ASD: aOR:
3.45 (95% 2.66-4.48),

p:<0.001 (adjusted for age,
gender, antipsychotic use,
mood stabilizer, smoking
status, COPD, chronic
obstructive pulmonary

disease);
ASD (no ID) vs non-ASD:
aOR: 3.52 (95% 2.70-4.58),

p:<0.001 (adjusted for
COPD, chronic obstructive

pulmonary disease)
ASD+ID vs non-ASD:

aOR: 2.63 (95% 1.33-5.23),
p: 0.006 (adjusted for

COPD, chronic obstructive
pulmonary disease)
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Table 60: Prevalence of migraines/headaches in those with ASD, table 3.

Source Sample Prevalence Other Notes

O’Nions et
al. (2024)

[84]

n=15675 (ASD, no
ID), n=156750

(comparison), n=6437
(ASD+ID), n=64370
(comparison); Age:
≥18; UK; IQVIA

Medical research data
(electronic health

records from multiple
hospitals);

comparison matched
by age, sex, location

Migraine: 5.61%
(ASD, no ID), 5.04%
(comparison), 2.61%
(ASD+ID), 5.35%

(comparison)
[baseline]; crude

incidence based on
observation period:
33.91(28.81-39.65)
(ASD, no ID), 33.87

(32.29-35.51)
(comparison),

18.76(13.93-24.76)
(ASD+ID),

32.76(30.61-35.02)
(comparison)

p:<0.05 (ASD no ID
vs comparison),

p:<0.001 (ASD+ID
vs comparison)

[baseline]; ASD no ID
vs comparison;
ASD+ID vs

comparison, incidence
rate ratio:

0.55(0.42-0.74)
(ASD+ID), 0.99

(0.84-1.17) (ASD no
ID)

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

Frequent/Severe
Headaches: 6.2%

OR: 1.7, p = 0.002)
[Female vs Male]
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1.3.3 Folate Metabolism

Table 61: Prevalence of variations in the folate metabolism in those with ASD.

Source Sample Prevalence Other Notes

Quadros et
al. (2018)

[89]

n= 81 (ASD)
[n=17 girls, n=64

boys], n=135
(non-ASD

Parents) [n=70
Mothers, n=65
Fathers], n=53

(non-ASD
siblings) [n=30
sisters, n=23

brothers], n=52
(non-ASD

controls) [n=28
female, n=24

male]

Blocking antibodies: 40.7%
(ASD, all); 52.9% (ASD, girls),

37.5% (ASD, boys); 37.8%
(non-ASD Parents, all); 31.4%
(non-ASD Mothers), 44.6%
(non-ASD Fathers); 43.4%

(non-ASD siblings, all); 40.0%
(non-ASD sisters), 47.8%
(non-ASD brothers); 3.8%

(non-ASD controls, all); 3.6%
(non-ASD controls, female),
4.2% (non-ASD controls,
male); Binding antibodies:

53.7% (ASD, all); 52.9% (ASD,
girls), 53.8% (ASD, boys);

40.0% (non-ASD Parents, all);
35.7% (non-ASD Mothers),
44.6% (non-ASD Fathers);

54.7% (non-ASD siblings, all);
63.3% (non-ASD sisters),
43.5% (non-ASD brothers);

26.9% (non-ASD controls, all);
21.4% (non-ASD controls,
female), 33.3% (non-ASD

controls, male)

Zhou et al.
(2018)
[134]

n=40 (ASD), n=
42 (non-ASD);

Age: 2-6;
Department of
Psychology at
Shenzhen
Children’s
Hospital

Serum FRAA: 77.5% (ASD)
54.8% (non-ASD)

Ramaekers
et al.

(2019) [90]

Untreated group:
n=84 (ASD) and
their parents;

mean Age: 4.45;
Treatment group:
n=82 (ASD) and
their parents;
mean Age: 4.4;
Controls: Age:

1-18

FRA antibody: 71.4% (ASD,
untreated), 30.8% (mothers,
untreated), 27.4% (fathers,
untreated), 75.6% (ASD,

treatment), 34.1% (mothers,
treatment), 29.4% (fathers,
treatment), 3% (controls)

)

Ramaekers
et al.

(2020) [91]

n=38 (ASD),
n=24 (non-ASD);
Age: 3.6-18; NY,

USA

Blocking FRAA: 68% (ASD),
3.3% (non-ASD)
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Table 62: Prevalence of variations in the folate metabolism in those with ASD,
table 2.

Source Sample Prevalence Other Notes

Rossignol
and Frye
(2021) [94]

Systematic review
and

Meta-Analysis;
N=21 (total, for
all categories)

CFD: 38% (ASD,
N=8); Blocking

FRAA: 46% (ASD,
N=5), 30% (parent
of ASD, N=3), 38%
(non-ASD sibling,

N=2), 4%
(non-ASD

non-relation, N=2),
5% (developmental
delay, non-ASD,
N=1); Binding

FRAA: 49% (ASD,
N=4), 23% (parent
of ASD, N=2), 40%
(non-ASD sibling,

N=2), 10%
(non-ASD

non-relation, N=2);
Either FRAA: 71%
(ASD, N=5), 45%
(parent of ASD,

N=4), 61%
(non-ASD sibling,

N=2), 15%
(non-ASD

non-relation, N=2)

95% CI: 11-71%, Q: 85.50.
Etiology of CFD

[prevalence, (95% CI)]:
83% (69-94%) [Either
FRAA, N=5], 43%

(0-100%) [Mitochondrial
dysfunction, N=2], 14%

(0-39%) [Genetic
abnormalities, N=6]. 95%
CI and Q available for all
antibody values. Odds
Ratio [95% CI], ASD vs
group: Blocking FRAA:
2.10 [1.05-4.21] (parent of
ASD), 2.0 [0.26-15.21]

(non-ASD sibling), 26.84
[7.84-91.86] (non-ASD
non-relation), 25.38

[3.29-196.02] (non-ASD
developmental disability);

Binding FRAA: 3.62
[0.70-18.84] (parent of
ASD), 1.32 [0.44-3.99]
(non-ASD sibling), 7.90
[0.70-89.13] (non-ASD
non-relation); Either

FRAA: 3.56 [1.62-7.79]
(parent of ASD), 2.12
[0.40-11.30] (non-ASD

sibling), 19.03
[2.36-153.58] (non-ASD

non-relation)

Phunsawat
et al.

(2022) [88]

n=89 (ASD)
[n=69 males,
n=20 females];
Age: 2-15 years;
Ramathibodi
Hospital,
Bangkok,

Thailand; 2020-21

Serum FRAA:
33.7% (ASD)

Stefanyshyn
et al.
(2025)
[107]

n=227 (ASD);
Age: 2-13;

“Vivere” clinic;
2021-24

Folate Receptor
Alpha

Autoantibodies
(FRAA), binding:
39.2% (ASD);

FRAA, blocking:
3.5%; FRAA,
specific soluble
folate receptor:

13.2%
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Table 63: Prevalence of ASD in those with variations in the folate metabolism.

Source Sample Prevalence Other Notes

Rossignol
and Frye
(2021) [94]

Systematic review
and Meta-Analysis;
N=21 (total, for all

categories)

ASD: 44% (CFD,
N=5)

95% CI: 21-70%, Q:
16.14

Birth Defects
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Table 64: Prevalence of having a birth defect in those with ASD.

Source Sample Prevalence Other Notes

Cawthorpe
(2018) [18]

n=609 (ASD, male),
n=111 (ASD,

female), n=28588
(non-ASD, male),

n=17,787 (non-ASD,
female); Regional

cohort - <3 between
April 1, 1993 and
December 31, 1994
and had a diagnosis
by that time (any

kind); 16 year study,
max age: 18; ICD-9

Congenital
abnormalities: OR:

1.69, p:<0.05 (males),
OR: 2.58, p:<0.05

(females)

Dizitzer et
al. (2020)

[33]

n=459 (ASD),
n=2285 (non-ASD);
Children, southern

Israel, Negev Autism
Center database,
born 2009-16,

controls age, sex,
ethnicity matched

Congenital diagnosis:
11.8% (ASD), 6.2%

(non-ASD)

OR: 2.01 (95% CI:
1.45-2.80), p:<0.001

Pan et al.
(2021) [87]

Review, N=6 [N=4
(case control), N=2
(prevalence study)],

n=31063

Congenital nerve
system abnormality:
Range: 0.2%-12.4%

Pooled estimate of
proportion: 3.8

(1.1-8.1)

Jadav and
Bal (2022)

[55]

n=4657 (ASD);
Adults; online survey,

SPARK; 2022

Birth defect: 4.2%

Hasler et
al. (2023)

[48]

n=8760 (ASD),
n=26280 (non-ASD);
Age: 2-18; Military
Health System Data

Repository

Neural tube defect:
0.64% (ASD), 0.11%

(non-ASD)

OR: 6.00 (3.81–9.44)

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=12 [N=5 (clinical

studies from
community samples),

N=7
(population/registry
based)], n=21682

Neurocutaneous
Disorder: Pooled
prevalence: 0%,
Range: 0% - 1%
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Table 65: Prevalence of having ASD in those with a birth defect.

Source Sample Prevalence Other Notes

Tillman et
al. (2018)

[111]

n=7842
(non-syndromic
orofacial clefts),

n=78409 (non-ASD),
n=9637 (non-ASD
siblings); Children;
Registers; Sweden;

1973-2012

OFC vs non: (aHR =
1.96, 95% CI:

1.65-2.33) [ASD]

Junaid et
al. (2022)

[57]

n=1421 (craniofacial
anomolies),

n=564,804 (controls);
Children, Age: >5;

Australian;
Population Datasets;

born 1983-2005

0.8% (craniofacial
anomalies), 0.4%

(controls)

ASD: (adjusted PR
2.11, 95% CI 1.16,
3.80) [children with
CFA vs without]

Kassa et
al. (2023)

[60]

n=614 (esophageal
atresia), n=3040

(controls); Age: 5-45;
Sweden, born
1973–2018

ASD: 3.9% (EA),
2.4% (non-EA)

ASD: 1.66 (95% CI,
1.05–2.64) [EA]

Cook et al.
(2025) [24]

N=6, Review ASD: Mean: 2.87%,
Range: 0% - 50.00%

(syndromic and
non-syndromic
orofacial clefts)

Arora et
al. (2025)

[6]

n=185 (isolated
nonsyndromic cleft

palate), n=52
(isolated cleft lip),
n=29147 (control);
Age: 5-21; 1998-2014

4.3% (INCP), 11.5%
(isolated cleft lip),
5.5% (control)

Congenital Diaphragmatic Hernia
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Table 66: Prevalence of having ASD in those with congenital diaphragmatic
hernia.

Source Sample Prevalence Other Notes

Danzer et
al. (2018)

[27]

n=110 CDH
survivors; Pulmonary
Hypoplasia Program;
2004-15; Compared to

TD rates from
ADDMN

13.6% (CDH) 9.3x greater risk,
p=0.0002

Kutasy et
al. (2024)

[66]

n=641
(non-syndromic
CDH), n=3080

(controls); Age: ≥2;
Sweden; Nationwide,

Population;
1982-2015

ASD: 3.9% (CDH),
2.1% (controls)

p-value: 0.011

Down Syndrome
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Table 67: Prevalence of Down syndrome in those with ASD.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Downs syndrome:
1.39% (ASD), 0.10%

(non-ASD)

Chi-square p value:
<0.001

Bishop-
Fitzpatrick

et al.
(2018) [10]

n=91 (ASD), n=6186
(sex, birth year

matched controls);
Age: 0-89; EHR from
Marshfield clinic -

decedents - Wisconsin

Down syndrome:
7.7% (ASD), 0%

(non-ASD)

p:<0.001

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Downs syndrome:
2.00% (ASD), 4.58%

(non-ASD)

aOR: 0.44 (0.41 0.46)

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=16 [N=6 (clinical

studies from
community samples),

N=10
(population/registry
based)], n=74916

Down Syndrome:
Pooled prevalence:
1%, Range: 1% - 1%

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

Down Syndrome:
0.9%

Table 68: Prevalence of ASD in those with Down syndrome.

Source Sample Prevalence Other Notes

Diniz et al.
(2021) [32]

Review, N=15,
individual’s with

Down syndrome, age
2-40

ASD: 12% to 41%

Other Genetic Conditions
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Table 69: Prevalence of other genetic conditions in those with ASD.

Source Sample Prevalence Other Notes

Pan et al.
(2021) [87]

Review, N=19 [N=10 (case
control), N=9 (prevalence

study)], n=7413

Macrocephaly:
Range: 0.3% -

31.1%

Pooled
estimate of
proportion:

13.7 (9.4-18.5)

Jadav and
Bal (2022)

[55]

n=4657 (ASD); Adults;
online survey, SPARK; 2022

Macrocephaly: 1.1%

Khachadourian
et al. (2023)

[63]

n=42569 (ASD), n=11389
(non-ASD siblings);
SPARK; Age: <18;

1999-2019

Macrocephaly,
estimated: 4%
(ASD), 1%
(non-ASD)

p: <0.05

Jadav and
Bal (2022)

[55]

n=4657 (ASD); Adults;
online survey, SPARK; 2022

Microcephaly: 0.4%

Khachadourian
et al. (2023)

[63]

n=42569 (ASD), n=11389
(non-ASD siblings);

SPARK; Age: <18 at time
of registration; 1999-2019

Microcephaly,
estimated: 1%
(ASD), <1%

(non-ASD); Short
stature, estimated:
3% (ASD), 2%

(non-ASD); Other
growth condition,
estimated: 2%
(ASD), 1%
(non-ASD)

p: <0.05; p:
<0.05; p:
<0.05

Marlborough
et al. (2021)

[77]

N=34; females only; Review Fragile X
Syndrome: 14%

95% CI:
13–18%

Micai et al.
(2023) [79]

Meta-analysis of
observational studies, N=20
[N=12 (clinical studies from
community samples), N=8

(population/registry
based)], n=20802

Fragile X Syndrome:
Pooled prevalence:
2%, Range: 1% - 3%

Micai et al.
(2023) [79]

Meta-analysis of
observational studies, N=9
[N=4 (clinical studies from
community samples), N=5

(population/registry
based)], n=56118

Chromosomal
abnormality: Pooled

prevalence: 2%,
Range: 1% - 4%

Micai et al.
(2023) [79]

Meta-analysis of
observational studies, N=1
[N=1 (clinical studies from
community samples), N=0

(population/registry
based)], n=92

Rett syndrome:
Pooled prevalence:
2%, Range: 1% - 8%
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Table 70: Prevalence of ASD in those with other genetic conditions, table 1.

Source Sample Prevalence Other Notes

Eijk et al.
(2018) [36]

n=128
(Neurofibromatosis
type 1); Age: 2-10;
ENCORE patients;

2011-16

ASD: 10.9% (using
DSM-IV), 25.2%

(using SRS), 18.8%
(using ADOS)

Morotti et
al. (2021)

[82]

n=968
(neurofibromatosis
type 1); children;
Oregon Health &
Science University
Electronic Medical
Records database

ASD: 2.07% (ICD-10) (2.07%; 95% CI:
1.3–3.2%)

Wheeler et
al. (2015)

[130]

n=758 (fragile X
syndrome) [n=639
(male), n=119

(female)]; Age: 2-67;
Large family survey,

US CDC

ASD: 38.7% (ASD,
male, parent reported
DSM-IV-TR), 24.7%
(ASD, female, parent

reported
DSM-IV-TR); 27.8%
(ASD, male, DSM-5),
11.3% (ASD, female,

DSM-5)

Hartley et
al. (2015)

[47]

n=70 (age 18-21),
n=116 (age 22-29),
n=70 (age 30-39),

n=34 (40-49) [fragile
X syndrome - some
may not have full
mutation], men

ASD criteria: 43.6%
(18-21), 37.5%
(22-29), 35.8%
(30-39), 29.8%

(40-49) [DSM-IV
TR]; 23.7% (18-21),
21.1% (22-29), 18.7%

(30-39), 25.4%
(40-49) [DSM-5]

Lee et al.
(2016) [70]

n=65 [n=31 (male),
n=34 (female)](fragile
X syndrome), n=19

(ASD, male);
Children; Recruited
from genetics clinics
and physicians offices

ASD: 41.7% (FXS,
total); 54.8% (ASD,
male), 41.5% (ASD,

female)

Kaufmann
(2017) [61]

n=713 (fragile X
syndrome); Age; 3-21;
FORWARD Dataset;

2012-14

ASD: 51% (males),
18% (females)

(DSM-5 criteria)

p:<0.001 (male vs
female)

Abbeduto
et al.

(2019) [1]

n=44 (FXS, male);
Age: 15-22; ADOS-2

ASD: 75% (ADOS
and ADI-R)69



Table 71: Prevalence of ASD in those with other genetic conditions, table 1.

Source Sample Prevalence Other Notes

Haebig et
al. (2020)

[45]

n=33 (fragile X
syndrome); Age;

9-16.4

ASD: 96.97%
(ADOS), 90.91%

(Autism Diagnostic
Interview, Revised),
51.52% (Childhood
Autism Rating Scale,
2nd edition), 48.48%

(all three)

Roberts et
al. (2020)

[93]

n=51 (fragile X
syndrome); Age:

preschool

ASD: 60.7% (DSM-5) 92% (developmental
delay), 45.4%

(psychiatric disorder)

Capal et
al. (2021)

[15]

n=138 (tuberous
sclerosis complex);
Age: 3-36 months;
Tuberous Sclerosis
Complex Autism

Center of Excellence
Research Network

ASD: 25% (at 36
months)

Mitchell et
al. (2021)

[80]

Systematic review
and meta-analysis,
N=40, n=3387;

children; tuberous
sclerosis complex

ASD: 28%, range:
15% - 70%

Cao et al.
(2025) [14]

n=121 (tuberous
sclerosis complex),
children, Hangzhou
Children’s Hospital,

2021-23

ASD: 42.15%

Ramani et
al. (2025)

[92]

Review, individual’s
tuberous sclerosis

complex

ASD: 17% to 63%

Dykens et
al. (2017)

[35]

n=146 (Prader-Willi
syndrome); Age:
4-21; ADOS-2 +
histories and
observations

ASD: 12.3%
(comprehensive best
guess diagnosis),

21.9% (ADOS-2 only)
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1.4 Neurological

1.4.1 Epilepsy/Seizures

Table 72: Prevalence of epilepsy in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

11.94% (ASD), 0.73%
(non-ASD)

Chi-square p value:
<0.001

Aldinger
et al.

(2015) [3]

n=728 (ASD,
children), n=694
(parents), n=184

(non-ASD, siblings);
Autism Genetic

Resource Exchange

Seizures: 12.2%
(ASD, children), 4.1%

(parents), 2.7%
(non-ASD, siblings)

Houghton
et al.

(2017) [50]

n=46943 (ASD,
commercial), Truven
Health MarketScan

Commercial
Database, 2014;
n=46696 (ASD,

Medicaid), Truven
Health MarketScan
Multi-State Medicaid
Database; Age: >3

Epilepsy: 7.10%
(commercial), 10.76%

(medicaid)

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

Epilepsy: 22.7%
(ASD), 4.8%
(non-ASD)

aOR (95% CI): 5.84
(4.94, 6.91), p:<0.001

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

8.5% (ASD), 0.8%
(non-ASD)

aOR (95% CI): 11.88
(9.78-14.43)

Soke et al.
(2018)
[106]

n=783 (ASD, age: 4),
n=1091 (ASD, age;
8), ADDMN - 5 sites
(Arizona, Missouri,
New Jersey, Utah,

and Wisconsin), 2010

Epilepsy/seizure
disorder: 2.81%

(ASD, age: 4), 3.02%
(ASD, age: 8)

Adjusted prevalence,
95% CI: 0.99 (0.54,
1.84) [8 vs 4 years] -
adjusted for sex,

ethnicity, maternal
education, location
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Table 73: Prevalence of epilepsy in those with ASD, table 2.

Source Sample Prevalence Other Notes

Zhang et
al. (2019)

[133]

n=192 (ASD),
n=74059 (non-ASD);

Age: 3-12;
Epidemiological
study, special

kindergartens and
primary schools;

China

Epilepsy: 11.5%
(ASD), 0.2%
(non-ASD)

p: <0.01

Pacheva et
al. (2019)

[86]

n=59 (ASD);
Children; Medical

files

Epilepsy: 44% (ASD)

Lukmanji
et al.

(2019) [76]

Meta-analysis, N=74,
n=283,549

Epilepsy: 12.1%
(median overall

period prevalence)

Dizitzer et
al. (2020)

[33]

n=459 (ASD),
n=2285 (non-ASD);
Children, southern

Israel, Negev Autism
Center database,
born 2009-16,

controls age, sex,
ethnicity matched

Epilepsy: 2.4%
(ASD), 1.2%
(non-ASD)

OR: 2.05 (95% CI:
1.01-4.17), p: 0.042

Dizitzer et
al. (2020)

[33]

n=459 (ASD),
n=2285 (non-ASD);
Children, southern

Israel, Negev Autism
Center database,
born 2009-16,

controls age, sex,
ethnicity matched

Neurological -
convulsion related:
2.4% (ASD), 1.2%

(non-ASD)

OR: 2.05 (95% CI:
1.01-4.17), p: 0.042

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Epilepsy: 26.4%
(ASD), 1.9%
(non-ASD)

aOR: 18.9 (17.2 -
20.7)

Huang et
al. (2021)

[51]

n=6599 (ASD),
n=26396 (non-ASD);
controls age, sex, date
matched 1:4; Taiwan

National Health
Insurance Research
Database; ICD-9;

2000-15

Epilepsy: 9.8%
(ASD), 0.8%
(non-ASD)

p: <0.01

72



Table 74: Prevalence of epilepsy in those with ASD, table 3.

Source Sample Prevalence Other Notes

Bougeard
et al.

(2021) [11]

Review: N=12 Epilepsy/Seizures,
Range: 0% - 77.50%

Chien et
al. (2021)

[23]

n=3837 (ASD),
n=38370 (non-ASD);
Children; Taiwan’s
claims database;
2000, 2005, 2010

13% (ASD), 1.9%
(non-ASD)

Pan et al.
(2021) [87]

Review, N=51 [N=16
(case control), N=35
(prevalence study)],

n=94539

Range: 2.3% - 72.5% Pooled estimate of
proportion: 14.2

(11.3-17.2)

Rødgaard
et al.

(2021) [96]

n=11,914 (ASD,
men), n=4212 (ASD,
women); Age ≤16;
Danish National
Patient Registry

Epilepsy: 6% (men
with ASD), 7%

(women with ASD)

Bishop et
al. (2021)

[9]

n=2738 (ASD, ID),
n=4775 (ASD, no

ID), n=18429 (ID, no
ASD); Age: ≥21;

Wisconsin, Medicaid
data

11.1% (ASD, no ID),
34.6% (ASD, ID),
27% (ID, no ASD)

Angell et
al. (2021)

[4]

n=18355 (ASD,
girls), n=65145

(ASD, boys); Age:
1-21; healthcare
claims data;

integrates ICD-9 and
ICD-10 codes

Epilepsy: 31.26%
(ASD, girls), 25.44%

(ASD, boys)

aOR: 1.33 (95% CI:
1.28-1.38), p:<0.001 -
adjusted for age, race,
ethnicity, urbanicity,

and insurance

Jadav and
Bal (2022)

[55]

n=4657 (ASD);
Adults; online survey,

SPARK; 2022

6.4%

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Epilepsy and
recurrent seizures:
18.40% (ASD),

14.27% (non-ASD)

aOR: 1.39 (1.36 1.42)

73



Table 75: Prevalence of epilepsy in those with ASD, table 4.

Source Sample Prevalence Other Notes

Shoaib et
al. (2022)

[104]

n=29694 (ASD,
medicaid), IBM
Marketscan

Multi-State Medicaid
Database; n=6719
(ASD, Optum),

Optum De-Identified
Clinformatics Data
Mart Database, Date
of Death; US; 2015-16

Seizure and seizure
disorder: 6.41%
(Optum), 8.44%

(Medicaid)

Underwood
et al.
(2022)
[118]

n=7943 (core ASD),
n=25941 (control);
Age: ≥18; UK; SAIL
Databank, 2001-16

8.90% (ASD), 1.10%
(non-ASD)

Koceski
and

Trajkovski
(2022) [65]

n=72 (ASD), n=75
(non-ASD); Age:
3-24; Rochester

Health Status Survey
IV, Macedonia; 2019

Epilepsy: 19.4%
(ASD), 2.7%
(non-ASD)

p: 0.001

Hughes et
al. (2023)

[52]

n=1846 (ASD);
ADDM Network (5
sites, USA); 2018

5%

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=84 [N=55 (clinical

studies from
community samples),

N=29
(population/registry
based)], n=250,800

Pooled prevalence:
16%, Range: 14% -

18%

Tint et al.
(2023)
[113]

n=3220 (ASD,
women), n=12920 (no
DD, women), n=3217
(other DD, women),
n=7426 (ASD, men),
n=29687 (no DD,

men), n=7398 (other
DD, men); Canada;
administrative and
social services data -

ICES

Epilepsy: 11.8%
(ASD, women), 0.7%
(other DD, women),

15.6% (no DD,
women), 11.9%

(ASD, men), 0.9%
(no DD, men), 12.7%
(other DD, men)

aRR: 17.10 (95%
13.66-21.40) [ASD vs
no DD, women], aRR:
0.75 (95% 0.66-0.85)
[ASD vs other DD,
women], aRR: 13.72
(95% 11.97-15.72)
[ASD vs no DD,

men], aRR: 0.93 (95%
0.85-1.01) [ASD vs
other DD, men]

Khachadourian
et al.

(2023) [63]

n=42569 (ASD),
n=11389 (non-ASD
siblings); SPARK;
Age: <18 at time of

registration;
1999-2019

Seizure disorder or
epilepsy, estimated:

5% (ASD), 1%
(non-ASD)

p: <0.05
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Table 76: Prevalence of epilepsy in those with ASD, table 5.

Source Sample Prevalence Other Notes

Semovski
et al.
(2023)
[102]

n=2020 (ASD); Age:
12-18; records,

interviews; Canada

Epilepsy or
seizure

disorder: 4.8%
(ASD)

O’Nions
et al.
(2024)
[85]

n=13,172 (ASD, men,
no ID), n=3958

(ASD, women, no ID)
n=4850 (ASD+ID,

men) n=1600
(ASD+ID, women);
comparison are 1:10
matched by age, sex,
ID status, general

practice registered to;
mortality study; UK;

1989-2019

Epilepsy: Men:
5.1% (ASD, no
ID); 0.97%

(comparison).
Women: 5.94%
(ASD, no ID);

0.94%
(comparison).
Men: 20.31%
(ASD + ID);

1.05%
(comparison).

Women:
24.88% (ASD
+ ID); 1.07%
(comparison)

Kennedy
et al.
(2024)
[62]

n=246 (ASD);
Connecticut

Children’s Medical
Center ASD

Assessment Program
electronic records;

2018-19

Epilepsy: 8.9%

Longo
et al.
(2024)
[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Epilepsy:
12.1% (ASD),

1.7%
(non-ASD)

aOR: 6.6 (95% CI: 6.2, 7.1)

Hunt et
al.

(2024)
[53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Epilepsy/Seizure
disorder: 8.0%
(ASD), 1.8%
(non-ASD)

p:<0.001 (ASD vs non-ASD);
ASD vs non-ASD: aOR: 3.44
(95% 1.95-6.04), p:<0.001
(adjusted for age, gender,
antipsychotic use, mood
stabilizer, smoking status,
COPD, chronic obstructive

pulmonary disease);
ASD (no ID) vs non-ASD:
aOR: 3.36 (95% 1.89-5.96),

p:<0.001 (adjusted for COPD,
chronic obstructive pulmonary

disease)
ASD+ID vs non-ASD: aOR:

4.41 (95% 1.41-13.82), p: 0.011
(adjusted for COPD, chronic
obstructive pulmonary disease)
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Table 77: Prevalence of epilepsy in those with ASD, table 6.

Source Sample Prevalence Other Notes

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

4.2% OR: 1.7, p = 0.014
[Female vs Male]

Toman et
al. (2025)

[114]

n=240 (ASD); Age:
4-7 (IQR); Al-Subtain

Academy, Imam
Hussein Centre,

Baghdad’s National
Centre; 2024

Epilepsy: 14.2%

Kielty et
al. (2025)

[64]

n=1354 (ASD); Age:
4-21; Autism

Inpatient Collection;
caregiver-reported

information

Epilepsy: 18.9%
(ASD)

Table 78: Prevalence of ASD in those with epilepsy.

Source Sample Prevalence Other Notes

Strasser et
al. (2017)

[109]

Review, N=19 ASD: 6.3% (epilepsy,
all); 4.7% (general
epilepsy), 19.9%
(infantile spasms),

41.9% (focal
seizures), 47.4%

(Dravet syndrome)

Lukmanji
et al.

(2019) [76]

Meta-analysis, N=74,
n=283,549

ASD: 9.0% (epilepsy
population)

Holmes et
al. (2021)

[49]

n=662 (epilepsy);
Children;

Developmental
Epilepsy Clinic;

2016-19

ASD: 31.35%
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1.5 Motor-Sensory Conditions

1.5.1 Connective Tissue Disorders

Table 79: Prevalence of hypermobility in those with ASD, table 1.

Source Sample Prevalence Other Notes

Glans
et al.
(2022)
[41]

n=199 (ASD),
n=419

(controls); Age:
18-65; Sweden;
BSS criteria

Generalized joint
hypermobility: 28.0%
(ASD, female), 10.7%
(ASD, male), 11.0%
(non-ASD, female),

4.7% (non-ASD, male)

Glans
et al.
(2022)
[41]

n=199 (ASD),
n=419

(controls); Age:
18-65; Sweden;
BSS criteria

Symptomatic
generalized joint

hypermobility: 26.1%
(ASD, female), 24.0%
(ASD, male), 25.0%
(non-ASD, female),

12.8% (non-ASD, male)

Ward
et al.
(2023)
[127]

n=716 (ASD,
female), n=804
(non-ASD,

female); Adults;
Online survey

Hypermobility: 4.48%
(ASD, female), 0.62%
(non-ASD, female);
Ehler-Danlos: 6.29%
(ASD, female), 0.87%
(non-ASD, female)

p-value: 0.00011; p-value:
<0.0001

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population
Register and

National Patient
Register; born

1932-67;
cumulative

incidence uses
1:10 sex and
birth year

matched cohort

: 1.7% (ASD), 0.8%
(non-ASD) [prevalence
over follow up period];
1.2% (ASD), 1.9%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.04 (95% CI:
0.77-1.40), p: 0.79 (ASD vs

non-ASD);
aOR: 1.24 (95% CI:

0.91-1.70), p: 0.17 (ASD
without ID vs non-ASD);
aOR: NA, p:NA (ASD+ID
vs non-ASD); p:NA (ASD
without ID vs ASD+ID);

aOR: 0.80 (95% CI:
0.46-1.37), p: 0.41 (men
with ASD vs men without
ASD); aOR: 1.26 (95% CI:
0.88-1.80), p: 0.21 (women

with ASD vs women
without ASD); p: 0.17 (men
with ASD vs women with

ASD) [AORs from
cumulative incidence;

adjusted for sex and birth
year]77



Table 80: Prevalence of hypermobility in those with ASD, table 2.

Source Sample Prevalence Other Notes

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population
Register and

National Patient
Register; born

1932-67;
cumulative

incidence uses
1:10 sex and
birth year

matched cohort

Dorsopathies: 7.9%
(ASD), 10.3%

(non-ASD) [prevalence
over follow up period];
12.8% (ASD), 16.6%
(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 0.98 (95% CI:
0.89-1.08), p: 0.71 (ASD vs

non-ASD);
aOR: 1.13 (95% CI:

1.02-1.26), p: 0.016 (ASD
without ID vs non-ASD);

aOR: 0.47 (95% CI:
0.35-0.62), p:<0.0001

(ASD+ID vs non-ASD);
p:<0.0001 (ASD without ID

vs ASD+ID);
aOR: 0.86 (95% CI:

0.75-0.98), p: 0.020 (men
with ASD vs men without
ASD); aOR: 1.18 (95% CI:
1.03-1.36), p: 0.019 (women

with ASD vs women
without ASD); p: 0.0010
(men with ASD vs women
with ASD) [AORs from
cumulative incidence;

adjusted for sex and birth
year]

Baeza-
Velasco
et al.
(2025)
[8]

Review, N=15 Pooled prevalence,
joint hypermobility:

22.3%
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1.5.2 Movement and Pain Related Conditions

Table 81: Prevalence of other pain related conditions in those with ASD.

Source Sample Prevalence Other Notes

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Fibromyalgia: 6.65%
(ASD), 1.79%
(non-ASD)

p-value: <0.0001

Lever and
Geurts

(2016) [71]

n=138 (ASD), n=170
(non-ASD); Age:

19-79; Mental Health
Institutions and

online recruitment;
Netherlands

Somatoform disorder:
5.8% (ASD), 1.8%

(non-ASD)

p-value:<0.1

Schendel
et al.

(2016) [99]

n=20492 (ASD),
1892412 (non-ASD);
Age: >1.5; Danish
Civil Registration
Service and the

Danish Medical Birth
Register; born
1980-2010

Neurotic,
stress-related, or

somatoform disorder:
16.9% (ASD), 3.4%

(non-ASD)

Micai et
al. (2023)

[79]

Meta-analysis of
observational studies,
N=4 [N=3 (clinical

studies from
community samples),

N=1
(population/registry

based)], n=186

Somatic Symptom
and related disorders:
Pooled prevalence:
28%, Range: 5% -

58%

Carpita et
al. (2024)

[16]

N=4, Review No specific numbers
reported in most

studies, but generally
ASD individuals had
more chronic pain

and somatic
symptoms

1.5.3 Visual and Auditory Disorders

Hearing
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Table 82: Prevalence of hearing issues in those with ASD, table 1.

Source Sample Prevalence Other Notes

Danesh et
al. (2015)

[26]

n=55 (asperger’s);
Age: 4-42; mailing
list if center for

autism and related
disabilities;

case-history survey
and questionnaire

Tinnitus: 35%,
Hyperacusis: 69%,

Both: 31%

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Hearing impairment:
4.71% (ASD), 2.02%

(non-ASD)

Chi-square p value:
<0.001

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

Hearing impairments:
18.5% (ASD), 3.9%

(non-ASD)

aOR (95% CI): 5.54
(4.62, 6.66), p:<0.001

Rydzewska
et al.

(2018) [95]

n=6649 (ASD),
n=3739935

(non-ASD); Age:
≥25; Scotland Census

data; 2011

Deafness/partial
hearing loss: 14.1%

(ASD), 9.1%
(non-ASD)

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Hearing impairment:
1.9% (ASD), 0.8%

(non-ASD)

aOR (95% CI): 2.54
(1.93 - 3.35)

Dizitzer et
al. (2020)

[33]

n=459 (ASD),
n=2285 (non-ASD),
[controls age, sex,
ethnicity matched];
Children, southern

Israel, Negev Autism
Center database;
Born 2009-16

Hearing impairment:
2.8% (ASD), 0.6%

(non-ASD)

OR: 4.73 (95% CI:
2.21-10.13), p:<0.001

Bougeard
et al.

(2021) [11]

Review: N=3 Hearing impairment,
Range: 0% - 4.90%
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Table 83: Prevalence of hearing issues in those with ASD, table 2.

Source Sample Prevalence Other Notes

Trudeau
et al.
(2021)
[116]

n=39 (ASD), n=15
(Down syndrome),

n=10 (Global
developmental
delay), n=11

(cerebral palsy);
Age: 6 mnth-12 yr

Any hearing loss:
12.8% (ASD),

46.1% (DS), 10%
(GDD), 36% (CP)

Jadav
and
Bal

(2022)
[55]

n=4657 (ASD);
Adults; online
survey, SPARK;

2022

Deafness/hearing
loss: 6.2%

Schott
et al.
(2022)
[100]

Adults; Medicaid;
2008–12 (1:3 ASD

to non-ASD)
n=155,617 ASD,

n=466,851 non-ASD

Hearing
impairment:
9.53% (ASD),

8.00% (non-ASD)

aOR: 1.20 (1.17 1.23)

Ward
et al.
(2023)
[127]

n=1129 (ASD),
n=1176 (non-ASD);

Adults; Online
survey

Deafness: 2.93%
(ASD), 1.02%
(non-ASD);

Tinnitus: 7.89%
(ASD), 2.13%
(non-ASD)

p-value: 0.00293; p-value:
<0.0001

Micai
et al.
(2023)
[79]

Meta-analysis;
observational

studies, N=14 [N=8
(clinical studies
from community
samples), N=6

(population/registry
based)], n=22213

Hearing Disorder:
Pooled prevalence:
4%, Range: 2% -

7%

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register

and National
Patient Register;
born 1932-67;
cumulative

incidence uses 1:10
sex and birth year
matched cohort

Hearing loss: 4.0%
(ASD), 5.1%
(non-ASD)

[prevalence over
follow up period];
8.6% (ASD), 9.3%

(non-ASD)
[estimated
cumulative

incidence by age
70]

aOR: 1.22 (95% CI: 1.06-1.39),
p: 0.0046 (ASD vs non-ASD);
aOR: 1.24 (95% CI: 1.06-1.44),
p: 0.0063 (ASD without ID vs
non-ASD); aOR: 1.14 (95% CI:
0.86-1.52), p: 0.35 (ASD+ID
vs non-ASD); p: 0.63 (ASD
without ID vs ASD+ID);

aOR: 1.13 (95% CI: 0.95-1.34),
p: 0.17 (men with ASD vs men
without ASD); aOR: 1.41 (95%

CI: 1.13-1.75), p: 0.0020
(women with ASD vs women
without ASD); p: 0.12 (men
with ASD vs women with

ASD) [AORs from cumulative
incidence; adjusted for sex and

birth year]
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Table 84: Prevalence of hearing issues in those with ASD, table 3.

Source Sample Prevalence Other Notes

Khachadourian
et al.

(2023) [63]

n=42569 (ASD),
n=11389 (non-ASD
siblings); SPARK;
Age: <18 at time of

registration;
1999-2019

Deafness/hearing
loss, estimated: 2%

(ASD), 1%
(non-ASD)

p: <0.05

O’Nions et
al. (2024)

[85]

n=13,172 (ASD, men,
no ID), n=3958

(ASD, women, no ID)
n=4850 (ASD+ID,

men) n=1600
(ASD+ID, women);
comparison are 1:10
matched by age, sex,
ID status, general

practice registered to;
mortality study; UK;

1989-2019

Severe hearing
impairment: Men:

2.03% (ASD, no ID);
1.73% (comparison).
Women: 2.78% (ASD,

no ID); 1.50%
(comparison). Men:
3.15% (ASD + ID);
1.77% (comparison).
Women: 4.25% (ASD

+ ID); 1.64%
(comparison)

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

Hearing Problems:
3.4%

Table 85: Prevalence of ASD in those with hearing issues, table 1.

Source Sample Prevalence Other Notes

Do et al.
(2017) [34]

Review, N=7
(excluded joint vision
and hearing as well as

some forms of
correction)

ASD: 9% (hearing
impaired)

Vision
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Table 86: Prevalence of vision issues in those with ASD.

Source Sample Prevalence Other Notes

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);

Age: 22-64; three state
Medicaid Analytic
eXtract; 2000-08

Blindness/vision:
5.4% (ASD),

3.7% (non-ASD)

aOR (95% CI): 1.49
(1.16, 1.92), 0.001 ≤ p

<0.01;

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Opthamology:
4.0% (ASD),

3.1% (non-ASD)

aOR (95% CI): 1.33
(1.12 - 1.59)

Dizitzer et
al. (2020)

[33]

n=459 (ASD), n=2285
(non-ASD); Children,
southern Israel, Negev

Autism Center
database, born

2009-16, controls age,
sex, ethnicity matched

Visual
impairment:
1.1% (ASD),

0.4% (non-ASD)

OR: 2.79 (95% CI:
0.93-8.35), p: 0.056

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Vision: 44.24%
(ASD), 35.83%
(non-ASD)

p-value: 0.00012

Liu et al.
(2023) [74]

n=5291 (ASD),
n=4195596 (non-ASD);
Age: >45; Swedish
nationwide Total

Population Register
and National Patient
Register; born 1932-67;
cumulative incidence
uses 1:10 sex and birth
year matched cohort

Visual
impairment:
2.3% (ASD),

2.0% (non-ASD)
[prevalence over

follow up
period]; 4.7%
(ASD), 3.8%
(non-ASD)
[estimated
cumulative

incidence by age
70]

aOR: 1.74 (95% CI:
1.46-2.08), p:<0.0001
(ASD vs non-ASD);
aOR: 1.56 (95% CI:
1.26-1.94), p:<0.0001
(ASD without ID vs
non-ASD); aOR: 2.35
(95% CI: 1.70-3.24),

p:<0.0001 (ASD+ID vs
non-ASD); p: 0.039
(ASD without ID vs

ASD+ID);
aOR: 1.56 (95% CI:
1.22-1.99), p: 0.0004

(men with ASD vs men
without ASD); aOR:

2.06 (95% CI: 1.59-2.68),
p:<0.0001 (women with
ASD vs women without
ASD); p: 0.13 (men with
ASD vs women with
ASD) [AORs from

cumulative incidence;
adjusted for sex and

birth year]

Salehi et
al. (2025)

[98]

n=2568 (ASD); Age:
3-17; The National
Survey of Children’s
Health; USA; 2020-21

Vision Problems:
4.6%

(OR: 2.3, p <0.001
[Female]
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Blindness and Low vision

Table 87: Prevalence of blindness and low vision specifically in those with ASD.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Low vision and
blindness: 1.06%
(ASD), 0.13%
(non-ASD)

Chi-square p value:
<0.001

Rydzewska
et al.

(2018) [95]

n=6649 (ASD),
n=3739935

(non-ASD); Age:
≥25; Scotland Census

data; 2011

Blindness/partial
sight loss: 12.1%
(ASD), 3.1%
(non-ASD)

Bougeard
et al.

(2021) [11]

Review: N=3 Vision impairment,
Range: 0% - 14.90%

Jadav and
Bal (2022)

[55]

n=4657 (ASD);
Adults; online survey,

SPARK; 2022

Blindness: 0.8%

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Low vision and
blindness: 2.67%
(ASD), 2.75%
(non-ASD)

aOR: 0.88 (0.84 0.93)

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Blindness: 2.75%
(ASD), 1.87%
(non-ASD)

p-value: 0.19

O’Nions et
al. (2024)

[85]

n=13,172 (ASD, men,
no ID), n=3958

(ASD, women, no ID)
n=4850 (ASD+ID,

men) n=1600
(ASD+ID, women);
comparison are 1:10
matched by age, sex,
ID status, general

practice registered to;
mortality study; UK;

1989-2019

Severe visual
impairment: Men:

0.65% (ASD, no ID);
0.26% (comparison).
Women: 0.86% (ASD,

no ID); 0.31%
(comparison). Men:
1.61% (ASD + ID);
0.28% (comparison).
Women: 3.06% (ASD

+ ID); 0.31%
(comparison)
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Table 88: Prevalence of ASD in those with vision issues.

Source Sample Prevalence Other Notes

Do et al.
(2017) [34]

Review, N=10
studies; Clinical

studies

ASD: 19%

Fazzi et al.
(2019) [37]

n=273 (vision
impairment, total),
n=214 (cerebral
causes), n=59

(peripheral causes);
Children; Centre of

Child
Neuro-opthalmology,
Civil Hospital of

Brescia, Italy; 2017

ASD: 2.8% (cerebral
causes), 8.4%

(peripheral causes)

Specific Eye Conditions
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Table 89: Prevalence of other eye conditions in those with ASD, table 1.

Source Sample Prevalence Other Notes

Butchart
et al.

(2017) [13]

Review, N=7 8.3% (strabismus)

Jadav and
Bal (2022)

[55]

n=4657 (ASD);
Adults; online survey,

SPARK; 2022

Strabismus: 4.0%

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Strabismus: 2.57%
(ASD), 0.94%
(non-ASD)

p-value: 0.0067

Khachadourian
et al.

(2023) [63]

n=42569 (ASD),
n=11389 (non-ASD
siblings); SPARK;
Age: <18 at time of

registration;
1999-2019

Strabismus,
estimated: 3%
(ASD), 1%
(non-ASD)

p: <0.05

Jadav and
Bal (2022)

[55]

n=4657 (ASD);
Adults; online survey,

SPARK; 2022

Cataracts: 1.8% e

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Cataract: 3.46%
(ASD), 3.83%
(non-ASD)

p-value: 0.66

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Near sightedness:
31.10% (ASD),

28.40% (non-ASD)

p-value: 0.19

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Farsightedness:
11.53% (ASD), 8.51%

(non-ASD)

p-value: 0.03

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Astigmatism: 25.10%
(ASD), 18.30%
(non-ASD)

p-value: 0.00022

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Colorblindness:
1.60% (ASD), 1.19%

(non-ASD)

p-value: 0.43

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Amblyopia: 6.29%
(ASD), 3.15%
(non-ASD)

p-value: 0.0097
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Table 90: Prevalence of other eye conditions in those with ASD, table 2.

Source Sample Prevalence Other Notes

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Degeneration of
macular and posterior
pole: 1.3% (ASD),
3.4% (non-ASD)
[prevalence over
follow up period];
3.9% (ASD), 4.6%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.09 (95% CI:
0.86-1.36), p: 0.46 (ASD

vs non-ASD);
aOR: 1.25 (95% CI:
0.97-1.61), p: 0.091
(ASD without ID vs
non-ASD); aOR: 0.66
(95% CI: 0.36-1.19), p:

0.16 (ASD+ID vs
non-ASD); p: 0.051
(ASD without ID vs

ASD+ID);
aOR: 1.03 (95% CI:

0.76-1.40), p: 0.83 (men
with ASD vs men

without ASD); aOR:
1.16 (95% CI: 0.81-1.67),
p: 0.42 (women with

ASD vs women without
ASD); p: 0.63 (men with
ASD vs women with

ASD) [all aORs based on
cumulative incidence;
adjusted for sex and

birth year]

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Peripheral retinal
degeneration: 0%

(ASD), 0.1%
(non-ASD)

[prevalence over
follow up period];
0.1% (ASD), 0.1%

(non-ASD) [estimated
cumulative incidence

by age 70]

aOR: 1.09 (95% CI:
.86-1.36), p: 0.46 (ASD

vs non-ASD);
aOR: NA, p:NA (ASD

without ID vs
non-ASD); aOR: NA,
p:NA (ASD+ID vs

non-ASD); p:NA (ASD
without ID vs ASD+ID);

aOR: 1.01 (95% CI:
0.14-7.22), p: 0.99 (men

with ASD vs men
without ASD); aOR:

NA, p:NA (women with
ASD vs women without
ASD); p:NA (men with
ASD vs women with

ASD) [all aORs based on
cumulative incidence;
adjusted for sex and

birth year]

87



Table 91: Prevalence of other eye conditions in those with ASD, table 3.

Source Sample Prevalence Other Notes

Liu et al.
(2023)
[74]

n=5291
(ASD),

n=4195596
(non-ASD);
Age: >45;
Swedish

nationwide
Total

Population
Register and
National
Patient

Register; born
1932-67;

cumulative
incidence uses
1:10 sex and
birth year
matched
cohort

Glaucoma: 2.1% (ASD),
4.0% (non-ASD)

[prevalence over follow up
period]; 5.2% (ASD), 6.7%

(non-ASD) [estimated
cumulative incidence by

age 70]

aOR: 1.10 (95% CI:
0.91-1.32), p: 0.34 (ASD

vs non-ASD);
aOR: 1.10 (95% CI:

0.89-1.37), p: 0.37 (ASD
without ID vs non-ASD);

aOR: 1.07 (95% CI:
0.74-1.56), p: 0.72

(ASD+ID vs non-ASD);
p: 0.90 (ASD without ID

vs ASD+ID);
aOR: 1.01 (95% CI:

0.79-1.30), p: 0.93 (men
with ASD vs men without
ASD); aOR: 1.21 (95% CI:
0.91-1.61), p: 0.18 (women

with ASD vs women
without ASD); p: 0.34

(men with ASD vs women
with ASD) [AORs from
cumulative incidence;

adjusted for sex and birth
year]

Steinhausen
et al.
(2024)
[108]

n=12063
(ASD),
n=41251

(non-ASD);
Danish

register; birth
cohort
1984-95;

ICD-8 and
ICD-10

Disease of the eye and
adnexa (HR, 95% CI):
2.65 (2.44–2.88) (Age:
0–11), 1.53 (1.36–1.72)
(Age: 12–20), 1.22

(1.07–1.39) (Age: 21 +)
[ASD vs ref, total]; 2.33
(2.10–2.58) (Age: 0–11),
1.41 (1.23–1.63) (Age:
12–20), 1.05 (0.89–1.25)
(Age: 21 +) [Males]; 3.38
(2.94–3.87) (Age: 0–11),
1.79 (1.47–2.17) (Age:
12–20), 1.56 (1.27–1.92)
(Age: 21 +) [Females];
1.22 (1.07–1.39) (Age:
0–11), 1.23 (1.00–1.51)
(Age: 12–20), 1.67

(1.32–2.13) (Age: 21 +)
[Female vs Male, ASD];
0.84 (0.75–0.93) (Age:
0–11), 0.97 (0.86–1.10)
(Age: 12–20), 1.13

(1.01–1.27) (Age: 21 +)
[Female vs Male,

non-ASD]
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1.6 Hypothalamic-Pituitary-Adrenal (HPA) Dysfunction

Endocrine

Table 92: Prevalence of having an endocrine issue in those with ASD.

Source Sample Prevalence Other Notes

Vohra et
al. (2017)

[123]

n=1772 (ASD), n=5316
(non-ASD); Age: 22-64;
three state Medicaid
Analytic eXtract;

2000-08

Non-thyroid
endocrine

condition: 10.8%
(ASD), 4.0%
(non-ASD)

aOR (95% CI): 2.92
(2.38, 3.57), p:<0.001

Davignon,
et al.

(2018) [29]

n=4123 (ASD), n=20615
(non-ASD, non-ADHD);

Age: 14-25; Kaiser
Permanente Northern
California, 2013-15

Endocrine: 2.5%
(ASD), 1.0%
(non-ASD)

aOR (95% CI): 2.61
(2.04 - 3.34)

Cawthorpe
(2018) [18]

n=609 (ASD, male),
n=111 (ASD, female),
n=28588 (non-ASD,
male), n=17,787

(non-ASD, female);
Regional cohort - <3
between April 1, 1993
and December 31, 1994
and had a diagnosis by
that time (any kind); 16
year study, max age: 18;

ICD-9

Endocrine: OR: 1.58,
p:<0.05 (males), OR:

2.15, p:<0.05
(females)

Smith
DaWalt et
al. (2021)

[30]

n=2187 (ASD) [n=1716
(male), n=471 (female)],
n=21870 (non-ASD, age

and sex matched)
[n=17160 (male),

n=4710 (female)]; Age:
>18; EHRs - Marshfield

Clinic - Wisconsin;
ICD-9 codes

Endocrine disease:
0.25 (female,
ASD), 0.10

(male,ASD), 0.08
(female, control),

0.02 (male,
control) [predicted

probability]

OR: 4.67 (95% CI:
3.88-5.61), p: <0.001
[ASD status], OR:
0.82 (95% CI:

0.61-1.10) [ASD X
Sex]

Ward et
al. (2023)

[127]

n=1129 (ASD), n=1176
(non-ASD); Adults;

Online survey

Endocrine, any:
20.57% (ASD),

17.02% (non-ASD)

p-value: 0.04
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1.6.1 Gynecological Conditions

Table 93: Prevalence of having a uterine condition in those with ASD, table 1.

Source Sample Prevalence Other Notes

Cherskov
et al.

(2018) [20]

n=971 (women,
ASD), n=4855

(controls); Age: ≥21;
EHR; Clinical

Practice Research
Datalink; UK;
1990-2014

Polycystic ovarian
syndrome: 2.3%
(ASD), 1.1%
(non-ASD)

OR: 2.01 95% CI:
1.22-3.30

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Menopausal
disorders: 1.3%
(ASD), 1.1%
(non-ASD)

aOR: 1.2 (0.9-1.5)

May et al.
(2021)
[110]

Review, N=3 PCOS, pooled
prevalence: 7.2%

(ASD)

Ward et
al. (2023)

[127]

n=716 (ASD,
female), n=804

(non-ASD, female);
Adults; Online survey

Polycystic ovarian
syndrome: 8.81%

(ASD, female), 5.23%
(non-ASD, female)

p-value: 0.01

Ward et
al. (2023)

[127]

n=716 (ASD,
female), n=804

(non-ASD, female);
Adults; Online survey

Premenstrual tension:
13.99% (ASD,
female), 8.59%

(non-ASD, female)

p-value: 0.0018

Ward et
al. (2023)

[127]

n=716 (ASD,
female), n=804

(non-ASD, female);
Adults; Online survey

Endometriosis: 6.57%
(ASD, female), 3.74%
(non-ASD, female)

p-value: 0.02

Ward et
al. (2023)

[127]

n=716 (ASD,
female), n=804

(non-ASD, female);
Adults; Online survey

Fibroids: 2.79%
(ASD, female), 3.61%
(non-ASD, female)

p-value: 0.40

Longo et
al. (2024)

[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Menopausal
disorders: 0.5%
(ASD), 0.4%
(non-ASD)

aOR: 1.5 (95% CI:
1.2, 1.9)
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Table 94: Prevalence of having a uterine condition in those with ASD, table 2.

Source Sample Prevalence Other Notes

O’Nions et
al. (2024)

[84]

n=15675 (ASD, no
ID), n=156750

(comparison), n=6437
(ASD+ID), n=64370
(comparison); Female
subgroup; Age: ≥18;
UK; IQVIA Medical

research data
(electronic health

records from multiple
hospitals);

comparison matched
by age, sex, location

Gynecological
conditions: 8.64%

(ASD, no ID), 6.60%
(comparison), 9.83%
(ASD+ID), 8.50%

(comparison)
[baseline]; crude

incidence based on
observation period:
94.27 (75.19-116.71)

(ASD, no ID),
79.89(74.47-85.60)
(comparison), 93.48

(70.42-121.68)
(ASD+ID), 75.91
(69.15-83.16)
(comparison)

p:<0.05 (ASD no ID
vs comparison), p:
not significant
(ASD+ID vs
comparison)

[baseline]; both
groups, incidence rate
ratio: 1.22 (0.93-1.47)

(ASD+ID), 1.19
(0.95-1.49) (ASD no

ID)

Table 95: Prevalence of those with a uterine condition having ASD.

Source Sample Prevalence Other Notes

Cherskov
et al.

(2018) [20]

n=26,263 (women,
PCOS or PCOS
phenotype),

n=130,717 (controls);
Age: ≥21; Electronic

health records;
Clinical Practice

Research Datalink;
UK; 1990-2014

ASD: 0.17% (PCOS),
0.09% (non-PCOS)

OR: 1.94 95% CI:
1.37-2.76

Tamara
May et al.
(2021)
[110]

Review, N=3 ASD, pooled
prevalence: 0.2%

(PCOS)

OR: 1.48 [95% CI:
1.21–1.80]
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1.6.2 Thyroid

Table 96: Prevalence of having a thyroid issue in those with ASD, table 1.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Thyroid diseases:
7.03% (ASD), 3.10%

(non-ASD)

Chi-square p value:
<0.001

Vohra et
al. (2017)

[123]

n=1772 (ASD),
n=5316 (non-ASD);
Age: 22-64; three
state Medicaid

Analytic eXtract;
2000-08

Thyroid diagnosis:
4.7% (ASD), 1.3%

(non-ASD)

3.66 (2.65, 5.05),
p:<0.001

Davignon,
et al.

(2018) [29]

n=4123 (ASD),
n=20615 (non-ASD,
non-ADHD); Age:

14-25; Kaiser
Permanente Northern
California, 2013-15

Thyroid disease: 1.6%
(ASD), 0.6%
(non-ASD)

aOR (95% CI): 2.70
(1.98 - 3.69)

Bishop-
Fitzpatrick

et al.
(2018) [10]

n=91 (ASD), n=6186
(sex, birth year

matched controls);
Age: 0-89; EHR from
Marshfield clinic -

decedents - Wisconsin

Hypothyroidism:
35.2% (ASD), 11.6%

(non-ASD)

aOR: 4.76 (adjusted
for age and sex), p:

<0.001

Hand et
al. (2020)

[46]

n=4685 (ASD),
n=46850 (non-ASD);
Age: ≥65; Medicare;

2016-17

Thyroid disorder:
31.7% (ASD), 13.8%

(non-ASD)

aOR: 3.1 (2.9-3.3)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Thyroid disease:
11.91% (ASD), 9.86%

(non-ASD)

aOR: 1.21 (1.18 1.23)

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Hypothyroidism:
6.11% (ASD), 6.13%

(non-ASD)

p-value: 0.99

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Hyperthyroidism:
1.41% (ASD), 1.45%

(non-ASD)

p-value: 0.97
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Table 97: Prevalence of having a thyroid issue in those with ASD, table 2.

Source Sample Prevalence Other Notes

Liu et
al.

(2023)
[74]

n=5291 (ASD),
n=4195596

(non-ASD); Age:
>45; Swedish

nationwide Total
Population Register
and National Patient

Register; born
1932-67; cumulative
incidence uses 1:10
sex and birth year
matched cohort

Thyroid
disorders: 3.2%
(ASD), 3.3%
(non-ASD)
[prevalence

over follow up
period]; 5.9%
(ASD), 4.0%
(non-ASD)
[estimated
cumulative
incidence by

age 70]

aOR: 1.81 (95% CI: 1.56-2.11),
p:<0.0001 (ASD vs non-ASD);
aOR: 1.87 (95% CI: 1.58-2.22),
p:<0.0001 (ASD without ID vs
non-ASD); aOR: 1.62 (95% CI:
1.16-2.26), p: 0.0042 (ASD+ID
vs non-ASD); p: 0.46 (ASD
without ID vs ASD+ID);

aOR: 2.42 (95% CI: 1.88-3.11),
p:<0.0001 (men with ASD vs
men without ASD); aOR: 1.60
(95% CI: 1.33-1.94), p:<0.0001
(women with ASD vs women
without ASD); p: 0.010 (men
with ASD vs women with

ASD) [AORs from cumulative
incidence; adjusted for sex and

birth year]

Longo
et al.
(2024)
[75]

n=30258 (ASD),
n=60516 (non-ASD);
Age: 18-64; IBM
Market Scan

Commercial Claims
and Encounters

Database; 2019-20

Thyroid
disorders: 8.3%
(ASD), 4.1%
(non-ASD)

aOR: 2.1 (95% CI: 2.0, 2.1)

Hunt et
al.

(2024)
[53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Overactive thy-
roid/hyperthyroid:
0.8% (ASD),

1.7%
(non-ASD)

p: 0.063 (ASD vs non-ASD);
ASD vs non-ASD: aOR: 2.11
(95% 0.68-6.55), p: 0.196
(adjusted for age, gender,
antipsychotic use, mood
stabilizer, smoking status,
COPD, chronic obstructive

pulmonary disease);
ASD (no ID) vs non-ASD:

aOR: 1.62 (95% 0.47-5.56), p:
0.444 (adjusted for COPD,

chronic obstructive pulmonary
disease)

ASD+ID vs non-ASD: aOR:
13.89 (95% 2.36-81.99), p:
0.004 (adjusted for COPD,

chronic obstructive pulmonary
disease)
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Table 98: Prevalence of having a thyroid issue in those with ASD, table 3.

Source Sample Prevalence Other Notes

Hunt et al.
(2024) [53]

n=813 (ASD),
n=2781 (non-ASD);
Age: 6-97; National
Center for Mental

Health database and
volunteers; Wales and

UK

Underactive
thyroid/

hypothyroid:
5.0% (ASD),

5.3% (non-ASD)

p: 0.758 (ASD vs
non-ASD);

ASD vs non-ASD: aOR:
2.18 (95% 1.28-3.70), p:
0.004 (adjusted for age,
gender, antipsychotic use,
mood stabilizer, smoking
status, COPD, chronic
obstructive pulmonary

disease);
ASD (no ID) vs non-ASD:

aOR: 2.15 (95%
1.26-3.66), p: 0.005
(adjusted for COPD,
chronic obstructive
pulmonary disease)

ASD+ID vs non-ASD:
aOR: 2.81 (95%

0.77-10.33), p: 0.120
(adjusted for COPD,
chronic obstructive
pulmonary disease)

Al-Ayadhi
et al.

(2025) [2]

n=363 [n=189 (ASD),
n=174 (non-ASD)];
Online questionnaire
(self or caregiver);

Saudi Arabia; August
2022 - January 2023

Thyroiditis:
3.7% (ASD),

0.6% (non-ASD)

p: 0.042
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1.6.3 Other Endocrine Disorders

Table 99: Prevalence of having other endocrine issue in those with ASD.

Source Sample Prevalence Other Notes

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Pituitary gland and
hypothalamic control:
1.33% (ASD), 0.21%

(non-ASD)

Chi-square p value:
<0.001

Croen et
al. (2015)

[25]

n=1507 (ASD),
n=15070 (age, sex
matches controls);
Adults; Kaiser

Permanente Northern
California; 2008-12

Puberty and gonadal
disorders: 1.26%
(ASD), 0.79%
(non-ASD)

Chi-square p value:
0.05

Geier and
Geier

(2021) [40]

n=1593 (ASD),
100143 (non-ASD)
[15738 person-years

(ASD), 996835
person-years

(non-ASD)]; Age:
≤10; Independent

Healthcare Research
Database; 1990-2009;

ICD-9; USA

Precocious puberty:
43.2 per 10000

person-years (ASD),
13.7 per 10000
person-years
(non-ASD)

RR: 3.15, p:<0.0001
(frequency modeling),
aHR: 4.64, p:<0.0001
(Cox proportional HR

modeling)

May et al.
(2021) [78]

Review, N=2 Congenital adrenal
hyperplasia: 0.1%

(ASD)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Pituitary gland and
hypothalamic control:
1.79% (ASD), 1.14%

(non-ASD)

aOR: 1.50 (1.42 1.60)

Schott et
al. (2022)

[100]

n=155,617 (ASD),
n=466,851

(non-ASD); Adults;
Medicaid; 2008–12

Puberty and gonadal
disorders: 2.15%
(ASD), 1.72%
(non-ASD)

aOR: 1.03 (0.97 1.08)

Ward et
al. (2023)

[127]

n=1129 (ASD),
n=1176 (non-ASD);
Adults; Online survey

Precocious puberty:
1.77% (ASD), 0.60%

(non-ASD)

p-value: 0.02
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Table 100: Prevalence of having ASD for those with other endocrine issue.

Source Sample Prevalence Other Notes

May et al.
(2021) [78]

Review, N=3 ASD: 0.9%
(Congenital adrenal
hyperplasia) 0.1%

(ASD)
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