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Abstract
Objective—To examine whether childhood traumatic stress increased the risk of developing
autoimmune diseases as an adult.

Methods—Retrospective cohort study of 15,357 adult health maintenance organization members
enrolled in the Adverse Childhood Experiences (ACEs) Study from 1995 to 1997 in San Diego,
California, and eligible for follow-up through 2005. ACEs included childhood physical,
emotional, or sexual abuse; witnessing domestic violence; growing up with household substance
abuse, mental illness, parental divorce, and/or an incarcerated household member. The total
number of ACEs (ACE Score range = 0–8) was used as a measure of cumulative childhood stress.
The outcome was hospitalizations for any of 21 selected autoimmune diseases and 4
immunopathology groupings: T- helper 1 (Th1) (e.g., idiopathic myocarditis); T-helper 2 (Th2)
(e.g., myasthenia gravis); Th2 rheumatic (e.g., rheumatoid arthritis); and mixed Th1/Th2 (e.g.,
autoimmune hemolytic anemia).

Results—Sixty-four percent reported at least one ACE. The event rate (per 10,000 person-years)
for a first hospitalization with any autoimmune disease was 31.4 in women and 34.4 in men. First
hospitalizations for any autoimmune disease increased with increasing number of ACEs (p < .05).
Compared with persons with no ACEs, persons with ≥2 ACEs were at a 70% increased risk for
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hospitalizations with Th1, 80% increased risk for Th2, and 100% increased risk for rheumatic
diseases (p < .05).

Conclusions—Childhood traumatic stress increased the likelihood of hospitalization with a
diagnosed autoimmune disease decades into adulthood. These findings are consistent with recent
biological studies on the impact of early life stress on subsequent inflammatory responses.
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INTRODUCTION
Autoimmune diseases (ADs) are a heterogeneous group of 70 to 80 different inflammatory
disorders affecting approximately 3% to 8% of the population in the United States (1). The
prevalence of AD (14.7 to 23.5 million people) is reported to be steadily increasing (1,2).
ADs occur when the immune response damages tissues in the body; ADs are classified
according to the organ, tissue, or system targeted by the immune response. Disease may
present as early as the second decade of life, but typically peaks in the third to sixth decade
(3). Infectious agents and environmental factors are most commonly cited as etiologic
factors (4,5). Because many ADs begin at a relatively young age and are chronic and
treatments are palliative (2), they represent a significant personal and economic burden to
individuals and their families.

AD immune response has been classified as T-helper 1 (Th1), T-helper 17 (Th17), or T-
helper 2 (Th2) depending on the release of interferon (IFN)-γ, interleukin (IL)-17, or IL-4
from CD4+ T cells. However, both Th1 and Th2 ADs involve cell-mediated and antibody-
mediated responses (5,6). ADs can be grouped according to the predominant immune
mechanisms as follows: Th1, mixed Th1/Th2, and Th2; AD classically thought of as
“rheumatoid” are classified as a subgroup of Th2 diseases. The risk for ADs may increase
with age due to an increasing Th2 response and increasing numbers of autoantibodies (7).

Conservative estimates indicate that approximately 80% of the individuals with AD are
women (2) because the basic immune response differs between men and women. For
example, women respond to infection, immunization, or trauma with higher antibody
production whereas inflammation is usually more severe in men (6,8–11). Sex differences in
AD are also likely to be linked to sex-specific differences in glucocorticoid responses to
stress because glucocorticoids decrease cell-mediated Th1-type immunity in response to
acute stress (7). Estrogen transcriptionally upregulates glucocorticoid levels in females
whereas testosterone decreases glucocorticoid levels in males (7,12–13).

The long-term health effects of childhood traumatic stress are well documented. For
example, childhood abuse, neglect, and related forms of household dysfunction increase the
risk of substance abuse, mental illness, sexually transmitted diseases, suicide attempts, and
other health outcomes, such as ischemic heart disease (14–35). To date, there have been few
studies that examine the contribution of childhood traumatic stress to the risk of developing
an AD. A recent study by Danese and colleagues examined the association between
childhood trauma and C-reactive protein (CRP), a biomarker of inflammation that may play
a role in AD (36,37). After controlling for current stress, they reported that childhood
maltreatment was associated with elevated CRP levels in adults 20 years later, suggesting
that childhood maltreatment independently increases inflammation later in life (36).

Using longitudinal data from the Adverse Childhood Experiences (ACEs) Study, we created
an ACE Score, using an integer count of eight interrelated and co-occurring (24,34,35)
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exposures of childhood adversity, to measure cumulative childhood traumatic stress. The
relationship between the ACE Score and the risk of 21 different ADs as an adult was
examined. We hypothesized that as the cumulative exposure to childhood stress and trauma
increased the risk of developing AD in adulthood would also increase.

METHODS
Study Population

The ACE Study has been described elsewhere (14–35). More than 50,000 adult members of
the Kaiser Foundation Health Plan in San Diego, California are evaluated annually at Kaiser
Permanente's San Diego Health Appraisal Clinic (HAC). All Health Plan members who visit
the HAC complete a standardized evaluation that included assessment of health history,
health-related behaviors, a clinical review of systems, and psychosocial evaluations (14).
Health plan members who completed the standardized HAC evaluation during 1995 to 1997
were eligible to participate in the ACE Study. They were mailed an ACE Study
questionnaire with items about childhood exposure to abuse, neglect, domestic violence, and
other related forms of serious household dysfunction (14). The survey was administered in
two waves. Seventy percent (n = 9508) of adult members who were surveyed in Wave I
(August through November 1995 and January through March 1996) and 65% (n = 8667) of
adults who were surveyed in Wave 2 (June through October 1997) responded. Because 754
plan members inadvertently were mailed the survey twice, they were removed, resulting in a
sample size of 17,421 at baseline. Of the 17,421 participants at baseline, 84 persons had
incomplete information on race and educational attainment, leaving an analytic sample of
17,337 persons. The study was approved by the Institutional Review Boards of Kaiser
Permanente and the Office for Protection from Research Risks at the National Institutes of
Health.

The present analyses are based on follow-up medical record data available through
December 31, 2005. Of the 17,337 participants included in prior analysis of the baseline
data, 724 (4.2%) were excluded from the prospective phase of the study because the
administrative enrollment database showed that their health maintenance organization
(HMO) membership lapsed before their evaluation at the HAC or the member record
number obtained from their clinic appointment was not considered valid. It is possible that
persons might have disenrolled from the Kaiser Health Plan and then reenrolled back into
the health plan during the follow-up period. To account for this occurrence, we calculated
ratio of time disenrolled/total possible time enrolled. For persons who disenrolled and
reenrolled at least once (median/mean = 1 time; range = 1–9 times) during the follow-up
period, we excluded 1248 (7.2%) persons whose ratio of time disenrolled/total possible time
enrolled was <80%. Although this “80% cut off” may be considered arbitrary, we
considered such persons to have inadequate continuity of follow-up to merit consideration
for inclusion in the prospective analysis. Thus, 15,365 of persons from the baseline sample
were included in this analysis. An additional eight observations were deleted because their
hospital admission date occurred before their baseline appointment date. Thus, the final
sample size for analyses was 15,357 (88.6%).

ACEs
Questions used to define ACEs are listed in Table 1. All questions about ACEs pertained to
the respondent's first 18 years of life (≤18 years of age). For questions adapted from the
Conflict Tactics Scale (38), there were five response categories: (“never,” “once or twice,”
“sometimes,” “often,” or “very often”). We defined the following three types of childhood
abuse: emotional abuse (2 questions) (38), physical abuse (2 questions) (38), or contact
sexual abuse (4 questions) (39). In addition, we defined five exposures to household
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dysfunction during childhood which included household exposure to substance abuse
(defined by 2 questions) (40), mental illness (2 questions), violent treatment of female
caretaker (4 questions) (38), criminal behavior in the household (1 question), and parental
separation or divorce (1 question).

ADs
Case findings for AD were based on hospitalizations after the baseline appointment date
(prospective phase) with identified International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) codes for 21 ADs in hospital discharge data. Research
recommendations and previous studies suggested that AD should be considered as a set of
illnesses when taking a public health approach to studying the diseases (1,2,41). For the
present study, AD included the following 21 illnesses identified by a recent National
Institutes of Health report (1): Addison's disease, autoimmune hemolytic anemia,
autoimmune thrombocytopenia purpura, celiac disease, dermatomyositis, Graves' disease,
Hashimoto's thyroiditis, idiopathic myocarditis, idiopathic pulmonary fibrosis, insulin-
dependent diabetes mellitus, irritable bowel disease, multiple sclerosis, myasthenia gravis,
pernicious anemia, psoriasis, rheumatoid arthritis, scleroderma, Sjogren disease, systemic
lupus erythematosus, vitiligo, and Wegener's granulomatosis. Persons were considered at
risk for hospitalization with ICD-9 coded AD as a discharge diagnosis if they were currently
enrolled in the HMO at the time of the hospitalization and the hospitalization with ICD-9
coded AD occurred between the baseline survey date and December 31, 2005.

Because various ADs have different immunopathology, we also examined the relationship
between the ACE Score and specific AD groupings (8). One AD group with a cell-mediated,
Th1-type immunopathology, which is more prevalent in men, included the following:
idiopathic myocarditis, idiopathic pulmonary fibrosis, insulin-dependent diabetes mellitus,
irritable bowel disease, and Wegener's granulomatosis (7,8,42–44). Another AD group with
an antibody-mediated, Th2-type immunopathology that is more prevalent in women
included the following: autoimmune thrombocytopenia purpura, dermatomyositis, Graves'
disease, Hashimoto's thyroiditis, myasthenia gravis, rheumatoid arthritis, scleroderma,
Sjogren disease, and systemic lupus erythematosus (42–44). A subgroup of the Th2 group
included specifically rheumatic diseases (dermatomyositis, rheumatoid arthritis,
scleroderma, Sjogren disease, and systemic lupus erythematosus) (43,44). The remaining
ADs have a mixed Th1/Th2 pathology without a clear difference in prevalence between men
and women (43,44).

Statistical Analysis
Previous reports from the ACE Study have shown that forms of childhood abuse and
household dysfunction tend to be interrelated and co-occur (24,34,35). Therefore, to
examine ACEs as cumulative stress, we created the ACE Score (range = 0–8), which is an
integer count of the total number of categories of ACEs reported by respondents. Four levels
of ACE exposures (0, 1, 2, or ≥3) were used for examining hospitalizations with any of 21
ADs. Because of the relatively limited number of ADs when examining specific
immunopathology types, we also used a three-level ACE Score (0, 1, or ≥2). Analyses were
conducted with the summed score as three dichotomous variables (yes/no) with zero ACE
exposures as the referent for examination of any of the 21 ADs and two dichotomous
variables with zero ACE as the referent for examination of specific immunopathology types.
To test for a trend (graded relationship) between the ACE Score and the risk of AD, the
ACE Score was also entered as an ordinal variable with adjustment for the demographic
covariates (sex, age, and race). The statistical validity and test-retest reliability of the ACE
Score has been published previously; Cohen's κ was found to be 0.64, representing good
agreement (45).
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Cox proportional hazards regression models were used to estimate the hazard ratio (HR) and
95% confidence interval (CI) for the likelihood of a first hospitalization for AD during
follow-up. Survival time in years was calculated from the date of the baseline survey until
the first hospitalization for any AD among AD cases or until December 31, 2005 for
participants who remained free of AD; no participants died during follow-up. Independent
variables in the models for any AD included age at baseline, race (White, non-White), and
the ACE Score, which all satisfied the proportional hazards assumptions. For specific AD
immunology types as the outcomes, the proportional hazards assumption was satisfied for
age, sex, and ACE Score; however, race failed to satisfy the assumption for Th2 and Th2
rheumatic diseases and was removed from the models. In addition, stratification by two age
categories (19 to 64 years and ≥65 years) was conducted because ADs tend to peak during
the third and sixth decade of life (3).

RESULTS
Characteristics of the Study Population

The study population included 8293 women (54%) and 7064 men (46%). The mean ±
standard deviation age was 56 ± 15 years; 23.9% were aged 19 to 44 years, 43.5% were
aged 43 to 64 years, and 32.7% were aged ≥65 years. Seventy-six percent of participants
were White, and 11% Hispanic, 4% Black, 7% Asian, <1% Native American, and 2% other.
This was a highly educated population such that 40% were college graduates; 36% had some
college education; 17% were high school graduates (i.e., 12 years education); and only 7%
had not completed high school.

The prevalence of each of the eight individual ACEs was as follows: emotional abuse, 10%;
physical abuse, 28%; sexual abuse, 21%; household substance abuse, 27%; mental illness in
the home, 19%; witnessed domestic violence, 13%; criminal household member, 5%; and
parental separation or divorce, 23% (Table 1). Close to two thirds (64%) of the respondents
reported at least one ACE; 37% reported ≥2 ACEs (Table 1).

ADs
Overall 372 (2.4%) of hospitalizations with a discharge diagnosis of AD were identified
during follow-up. Among the hospital records with an AD diagnosis, 317 (85%) listed a
single AD as a discharge diagnosis whereas 15% listed more than one AD (Table 2). The
five most common ADs identified were: insulin-dependent diabetes mellitus (23.1%),
rheumatoid arthritis (18.8%), autoimmune thrombocytopenia purpura (16.7%), idiopathic
pulmonary fibrosis (9.1%), and systemic lupus erythematosus (8.1%).

The unadjusted rates (per 10,000 person-years) for AD hospitalizations increased with
increasing age (8.8 for ages 19 to 44 years; 26.0 for ages 45 to 64 years, and 56.8 for ages
≥65 years (p < .05)). Because of the expected sex differences in the prevalence of certain
ADs (8,42–44), we examined the age-specific relationship between sex and any AD and
found that, for persons aged 19 to 64 years, women were 50% more likely than men to be
hospitalized with an AD (HR = 1.5; 95% CI = 1.1–2.2); among persons ≥65 years, women
were less likely than men to have a first hospitalization with AD (HR = 0.7; 95% CI = 0.5–
0.9). There were no race differences in hospitalizations for ADs.

ACE Score and Risk of Hospitalizations for Any AD
We examined the sex-specific relationship between ACEs and the likelihood of
hospitalization with any AD (Table 3). For both men and women, the likelihood of a first
hospitalization for any AD was higher among adults with 2 or ≥3 ACEs compared with
those with no ACE; however, the relationship was statistically significant only for women (p
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< .05) (Table 3). A test for linear trend was also performed, using the ACE Score as an
ordinal variable in the models. For every increase in the ACE Score, the likelihood of a first
hospitalization with any AD increased 20% (p < .001) for women and 10% for men (p < .
05).

When stratified by age, the relationship between the ACE Score and a hospitalization with
any of the 21 ADs was stronger among adults aged 19 to 64 years than it was for the cohort
aged ≥65 years (Figure 1). A test for linear trend was performed, using the ACE Score as an
ordinal variable in the models. The results indicated that, for every increase in the ACE
Score, the likelihood of a hospitalization with AD increased 20% for persons aged 19 to 64
years (p < .05) whereas it increased only 10% for ages ≥65 years (p = .08).

Specific Autoimmune Groupings
Women were 40% less likely than men (p<.05) to have hospitalizations for ADs associated
with Th1-type immunopathology (Table 4). However, women had a 50% greater (p < .05)
likelihood than men for hospitalization with a Th2-type AD (Table 4) and were also more
than twice as likely as men to have a hospitalization for a Th2 specific rheumatic disease
(HR = 2.5; 95% CI = 1.6–3.9) (Table 4). Compared with persons with no ACEs, those with
≥2 ACEs were at a 70% increased likelihood for hospitalization with Th1-type ADs (p < .
05), 80% increased likelihood for Th2 type ADs (p < .05), and twice the likelihood for
hospitalization with Th2 rheumatic diseases (p < .05), after controlling for sex and age
(Table 4). The test for linear trend revealed a 20% increased risk for Th1-type AD, 20%
increased risk for Th2-type AD, and 30% increased risk for rheumatic diseases for every
level of increase in the ACE Score. No significant relationship between ACEs and
hospitalizations with mixed Th1/Th2-type AD was observed.

DISCUSSION
We had the unique opportunity to examine the relationship between ACEs and the
likelihood of hospitalizations with AD identified through hospital discharge records. As the
number of ACEs increased, the likelihood of hospitalizations with Th1, Th2, Th2-rheumatic,
and any of 21 types of ADs also increased. Moreover, the relationship between the ACE
Score and AD hospitalizations was stronger among younger adults. To our knowledge, this
study is the first to demonstrate a relationship between multiple types of childhood adversity
on hospitalizations for AD during adulthood.

Research on nervous, endocrine, and immune interactions has revealed that these systems
are anatomically and functionally interconnected (11–13). Stressors, such as infections,
toxins, and/or psychological trauma, stimulate the hypothalamic-pituitary-adrenal axis to
release corticoid-releasing hormone (CRH), resulting in elevated systemic levels of
corticosteroids, such as glucocorticoids. Acute stress initially may increase inflammation
through acute-phase mediators like IL-1, IL-6, and CRP that are eventually downregulated
by glucocorticoids thereby maintaining homeostasis (46). Chronic stress has the opposite
effect and decreases glucocorticoid levels. A recent epidemiologic study confirmed the link
between childhood abuse and long-term changes in immune response (36); in this
longitudinal study, childhood abuse was associated with elevated CRP levels, white blood
cell counts, and other markers of inflammation 20 years later (36).

Women and female rodents have higher systemic baseline levels of glucocorticoids than
their male counterparts due to the transcriptional regulation of CRH by estrogen (11). In a
similar manner, estrogen increases IL-4 levels in females, resulting in a greater Th2-type
immune response (7). Increased glucocorticoid levels in females further enhance IL-4
production (11–13). In contrast, testosterone reduces glucocorticoid and IL-4 levels in
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males, resulting in a predominantly IFN-γ, Th1-type immune response to infection or trauma
(11). Research in rodents (6,42,47,48) and the observed immunopathology and sex
prevalence of certain ADs (8,43,44) suggests that sex-specific immune mechanisms may
account for the observed differences. In our study, hospitalizations for Th1-associated ADs
were more common in men in this cohort, whereas hospitalizations for Th2-associated ADs,
such as rheumatoid disorders, were more common in women. This is the first
epidemiological study confirming this immunopathologic relationship.

Rheumatic diseases are a group of inflammatory disorders in which autoantibodies and
immune complex deposition produce tissue damage (44). One of the characteristics of
rheumatic diseases is the production of rheumatoid factor (RF), which is an autoantibody
that binds other antibodies. RF is usually produced following viral infections (44),
suggesting that infections may contribute to the development of AD (49). Fairweather and
Frisancho-Kiss have found that social stress occurring before viral infection in rodents
increased inflam matory heart disease in both sexes, but especially in females (unpublished
results). These findings and the present study suggest that childhood stressful events may
increase ADs independently as well as amplify the effect of other environmental factors,
such as infections. Thus, a possible explanation for the increased prevalence of ADs in
females is that females respond to similar stressful events differently than males due to sex
differences in their physiology and neurobiology (i.e., greater Th2 and glucocorticoid levels
that are further amplified by stress) (13,50).

In addition, physiological and anatomical changes in the brains of individuals who have
experienced childhood abuse have been documented. For example, Teicher et al. conducted
electroencephalograms to measure limbic irritability and found the percentage of clinically
significant brain-wave abnormalities to be higher among individuals who had a history of
early trauma versus those who did not experience early trauma (51). Magnetic resonance
imaging has revealed reductions in hippocampal volumes among severely sexually abused
women, and reductions in the intracranial and cerebral volumes among maltreated children
compared with non-abused individuals (51–53).

Although the effects cannot be defined to any specific area of the brain, it has been shown
that the limbic system, which is responsible for emotional response, is adversely affected.
Because ACEs rarely occur in isolation (14,15), the cumulative effect of multiple ACEs
shown in our study may have an even more powerful negative effect on a young child's
developing brain via repeated activation of the stress response. This repeated “dosing” of the
developing central nervous system by adrenal catecholamines and corticosteroids may
contribute to central nervous system- and endocrine-mediated differences in immune
function that result in an increased risk for AD.

There are several limitations to the present study. Inflammatory biomarkers, such as CRP or
white blood cell counts, were not compared with ACE Scores because biological samples
were not available. Our data cannot provide certainty about the temporal relationship
between stress exposure (ACEs) and AD, because of the lack of information about the age at
which ACEs occurred and also lack of information on the age at onset of the AD. However,
given the age at onset for most ADs, it is likely that the ACEs antedated disease onset in
most cases. Also, the lack of information about the exact age at which ACEs occurred
potentially limits any specific inferences that might be made about the developmental
pathway of ACEs on AD.

There are potential limitations with retrospective reporting of childhood experiences.
Respondents may have difficulty recalling certain events. However, longitudinal follow-up
of adults whose childhood abuse was documented has shown that their retrospective reports
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of childhood abuse are likely to underestimate actual occurrence (54,55). Difficulty recalling
childhood events likely results in misclassification (classifying persons truly exposed to
ACEs as unexposed) that would bias our results toward the null (56). This potential
weakness may result in underestimates of the true strength of the relationships between
ACEs and hospitalization for AD.

ADs were identified through hospitalizations and not outpatient data. Future studies may be
strengthened through the use of clinical data because most ADs are diagnosed through
outpatient visits. Finally, it is possible that other unmeasured factors at the time of
hospitalizations that were not included in our analyses could have affected the strength of
our estimates (either upward or downward) of association between ACEs and ADs. Despite
this weakness, our data provide preliminary evidence of the association between ACEs and
ADs.

It is important to note that the prevalence estimates for childhood exposures we report are
nearly identical to those reported in surveys of the general population. We found that 16% of
the men and 25% of the women met the case definition for contact sexual abuse; a national
telephone survey of adults in 1990 conducted by Finkelhor et al., using similar criteria,
estimated that 16% of men and 27% of women had been sexually abused (57). As for
physical abuse, 28% of the men from our study had experienced this abuse as boys, which
closely parallels the percentage (31%) found in a population-based study of Ontario men
that used questions from the same scales (58). The similarity of the estimates from the ACE
study to those of population-based studies suggests that our findings are likely to be
applicable in other settings.

This is the first study to find an association between early childhood stressors and the
development of AD decades later. Our epidemiological findings, coupled with the
documented immunopathology of AD, provide preliminary evidence of the relationship
between early childhood stress with the human physiological and immunological response,
which may also contribute to and expand on the theory of developmental origins of adult
disease and health (59). Because childhood adverse events are common and ADs are chronic
and often debilitating, expansion of research in this area may further elucidate the impact of
stress on adult chronic disorders such as ADs.
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Glossary

ACE adverse childhood experience

AD autoimmune disease

Th1 T-helper 1

Th2 T-helper 2

CRP C-reactive protein
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CRH corticoid releasing hormone
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Figure 1.
Adjusted hazard ratios and 95% confidence intervals for the association of adverse
childhood events with the development of any auto-immune disease, by age groups: Adverse
Childhood Experiences Study 1995-2005.
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TABLE 1

Definition and Baseline Prevalence of Categories of Adverse Childhood Experiences Reported by Adults
Aged ≥19 Years by Sex: Adverse Childhood Experiences Study 1995 to 1997

Adverse Childhood Experiences (ACEs) Women, %
(n = 8293)

Men, %
(n =

7064)

Total, %
(n =

15,357)

Emotional abuse 12.8 7.4 10.3

 Did a parent or other adult in the household …

 1) Often or very often swear at you, insult you, or put you down?

 2) Sometimes, often, or very often act in a way that made you that you might be physically hurt?

Physical abuse 26.7 29.7 28.0

 Did a parent or other adult in the household …

 1) Often or very often push, grab, slap, or throw something at you?

 2) Ever hit you so hard that you had marks or were injured?

Sexual abuse 24.3 16.0 20.5

 Did an adult or person at least 5 years older ever …

 1) Touch or fondle you in a sexual way?

 2) Have you touch their body in a sexual way?

 3) Attempt oral, anal, or vaginal intercourse with you?

 4) Actually have oral, anal, or vaginal intercourse with you?

Substance abuse in household 29.2 23.6 26.7

 1) Live with anyone who was a problem drinker or alcoholic?

 2) Live with anyone who used street drugs?

Mental illness in household 22.8 14.4 19.0

 1) Was a household member depressed or mentally ill?

 2) Did a household member attempt suicide?

Mother treated violently 13.5 11.5 12.6

 Was your mother or stepmother …

 1) Sometimes, often, or very often pushed, grabbed, slapped, or had something thrown at her?

 2) Sometimes, often, or very often kicked, bitten, hit with a fist, or hit with something hard?

 3) Ever repeatedly hit over at least a few minutes?

 4) Ever threatened with or hurt by a knife or gun?

Incarcerated household member 5.0 3.9 4.5

 1) Did a household member go to prison?

Parental separation or divorce 23.8 21.6 22.8

 1) Were your parents ever separated or divorced?

ACE Score

 0 34.8 38.3 36.4

 1 24.7 28.0 26.2

 2 25.8 24.6 25.2

 ≥3 14.7 9.1 12.1
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TABLE 2

Autoimmune Disease Grouping by Immunopathology and Number of Cases Identified Through Hospital
Discharge Records Between Baseline and December 31, 2005 Among 15,357 Adults by Sex: Adverse
Childhood Experiences Study 1995 to 2005

Autoimmune Disease (ICD-9 Code) Target Organ, Tissue, or
Receptor

Number of Cases

Women Men Total

Autoimmune diseases associated with cell-mediated, Th1-type immunopathology
and/ or increased incidence in males

 Idiopathic myocarditis (422.91) Heart 1 0 1

 Idiopathic pulmonary fibrosis (515.0) Lung 11 23 34

 Insulin-dependent diabetes mellitus (250.01, 250.03, 250.13, 250.23, 250.41,
250.51, 250.61, 250.81) Pancreas 36 50 86

 Irritable bowel disease (556.0 to 556.9) Gut 3 9 12

 Wegner granulomatosis (446.4) Arteries 2 0 2

Autoimmune diseases with mixed Th1/ Th2 responses

 Pernicious anemia (281.0) Stomach 4 13 17

 Vitiligo (709.01) Skin 0 1 1

 Addison disease (255.4) Adrenal glands 5 4 9

 Autoimmune hemolytic anemia (283.0) Red blood cells 3 6 9

 Psoriasis (696.0) Skin 7 6 13

 Celiac disease (579.0) Gut 3 6 9

 Multiple sclerosis (340.0) Nerves 12 5 17

Autoimmune diseases associated with antibody-mediated, Th2-type
immunopathology and/or increased incidence in females (includes rheumatic
diseases below)

 Graves' disease (242.0) Receptor 13 4 17

 Autoimmune thrombocytopenia purpura (287.0) Platelets 25 37 62

 Myasthenia gravis (358.0) Receptor 5 5 10

 Hashimoto's thyroiditis (245.2) Thyroid 8 0 8

Th2-type rheumatic diseases subgroup

 Scleroderma (710.1) Collagen 8 0 8

 Dermatomyositis (710.3) Muscle 1 1 2

 Systemic lupus erythematosus (710.0) Nucleus 26 4 30

 Sjogren disease (710.2) Glands 9 0 9

 Rheumatoid arthritis (714.0) Joints 48 22 70

ICD-9 = International Classification of Diseases, Ninth Revision; Th1 = T-helper 1; Th2 = T-helper 2.

Among the 372 hospital records with any diagnosis of an autoimmune disease, 15% include more than one autoimmune disease.
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