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Abstract
Context—The physical health consequences of childhood psychosocial adversities may be as
substantial as the mental health consequences but whether this is the case remains unclear because
much prior research has involved unrepresentative samples and a selective focus on particular
adversities or physical outcomes. The association between early onset mental disorders and
subsequent poor physical health in adulthood has not been investigated.

Objective—To investigate whether childhood adversities and early onset mental disorders are
independently associated with increased risk of a range of adult onset chronic physical conditions
in culturally diverse samples spanning the full adult age range.

Design—Cross-sectional community surveys of adults in ten countries.

Setting—General population.

Participants—Adults (>= 18 years; n = 18,303), with diagnostic assessment and determination
of age of onset of DSM-IV mental disorders; assessment of childhood familial adversities; and age
of diagnosis/onset of chronic physical conditions.

Main Outcome Measures—Risk (hazard ratios) of adult onset (> age 20) heart disease,
asthma, diabetes, arthritis, chronic spinal pain, and chronic headache as a function of specific
childhood adversities and early onset (< age 21) DSM-IV depressive and anxiety disorders, with
mutual adjustment.

Results—A history of three or more childhood adversities was independently associated with
onset of all six physical conditions (hazard ratios from 1.44–2.19). Controlling for current mental
disorder made little difference to these associations. Early onset mental disorders were
independently associated with onset of five physical conditions (hazard ratios from 1.43–1.66).

Conclusions—These results are consistent with the hypothesis that childhood adversities and
early onset mental disorders have independent, broad spectrum effects that increase risks of
diverse chronic physical conditions in later life. They require confirmation in a prospective design.
The long time course of these associations has theoretical and research implications.

Introduction
The deleterious mental health consequences of childhood psychosocial adversities such as
abuse and neglect have been well documented.1 Although less extensively researched, it has
been hypothesized that childhood adversities may also increase risk of adult onset of a
spectrum of chronic physical diseases.2–3 A recent meta-analysis of the effects of child
abuse on medical outcomes in adulthood reached just that conclusion: it found that the
increased risk of selected adverse physical health outcomes was comparable to that observed
for poor mental health outcomes.4 However, the evidence base for the association of child
maltreatment with subsequent physical health has significant limitations; these include lack
of control for the potentially biasing effects of current mental disorder on recall of childhood
adversities; a predominant focus on a single adversity (sexual abuse), and a lack of sample
diversity in terms of race/ethnicity (mostly Causcasian), age (mostly young adults) and sex
(mostly female). The relatively young age of current prospective cohorts with childhood
maltreatment data is a particular limitation both because it greatly restricts the range of
disease outcomes studied and also because it truncates the full expression of disease risk,
potentially biasing findings towards the null.
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In prior research that has considered the influence of the early psychosocial environment on
later physical health, mental disorders have generally been out of the frame. This may be an
important oversight. It is possible that early onset mental disorders may function as a type of
endogenous psychosocial stressor, associated with later poor physical health not only
through risky health behaviors but also through direct biological mechanisms. Mental
disorders have been hypothesized to contribute to allostatic load,5 a chronic imbalance in the
hormonal and neurotransmitter mediators of the stress response6 that has been linked with a
range of adverse metabolic, cardiovascular, immune and cognitive effects.7–8 Research
suggests that it is the stressors occurring early in life that have the most potential to
contribute to allostatic load through dysregulation of the hypothalamic-adrenal-pituitary
axis. 9–11 This generates a hypothesis that there might be associations between early onset
mental disorders and chronic physical conditions in adulthood. Although there are well
established associations between depression and anxiety measured in mid-life and the
subsequent onset of heart disease and other chronic conditions,12–13 the associations
between diagnosed early onset mental disorders and adult onset physical conditions have not
previously been studied. The time course of mental-physical sequential associations has
important implications for the understanding of mechanisms.

We further suggest the need to investigate the independent associations of childhood
adversities and mental disorders with subsequent physical health. Childhood adversities are
associated with both mental and physical health outcomes and so may confound sequential
associations between mental health and subsequent physical health.14 Moreover, current
mental disorders may bias recall of childhood adversities,15 and so may potentially inflate
associations between childhood adversities and physical conditions in retrospective studies
(the vast majority of studies rely on retrospective recall of childhood adversities such as
abuse and neglect).

In this study using data from ten countries participating in the World Mental Health Surveys
initiative, we sought to answer the following question: are both childhood adversities and
early onset mental disorders independently associated with increased risk of adult onset
chronic physical conditions in nationally representative, culturally diverse survey samples of
men and women spanning the full adult age range? We also assessed the associations
between childhood adversities and physical health outcomes after controlling for current
mental disorder. Although the surveys are cross-sectional, they collected information on the
age of onset of mental disorders and age of onset or diagnosis of chronic physical conditions
which allowed the use of survival analyses examining predictive associations.

Methods
Samples

Ten surveys were carried out in the Americas (Colombia, Mexico, United States), Europe
(Belgium, France, Germany, Italy, Netherlands, Spain), and Asia (Japan) over the period
2001–2004. All surveys were based on multi-stage, clustered, area probability household
samples and were conducted face-to-face by trained lay interviewers. Sample sizes range
from 2372 (Netherlands) to 9282 (United States). Response rates range from 45.9% (France)
to 87.7% (Colombia), with a weighted average of 66.7%. Internal sub-sampling was used to
reduce respondent burden. Part-1 included the core diagnostic assessment of mental
disorders. Part-2 included additional information relevant to a wide range of survey aims,
including assessment of chronic physical conditions and childhood adversities. All
respondents completed part-1. All part-1 respondents who met criteria for any mental
disorder and a probability sample of other respondents were administered part-2. Part-2
respondents were weighted by the inverse of their probability of selection for part-2 of the
interview to adjust for differential sampling. Analyses in this article were based on the
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weightedpart-2 subsample (N=18,303). Additional weights were used to adjust for
differential probabilities of selection within households, to adjust for non-response and to
match the samples to population socio-demographic distributions. Further detail on the
survey samples is provided elsewhere.16

Training and Field Procedures
The central WMH staff trained bilingual supervisors in each country. The WHO translation
protocol was used to translate instruments and training materials. Some surveys were carried
out in bilingual form while others were carried out exclusively in the country’s official
language. Quality control protocols, described in more detail elsewhere,16 were standardized
across countries to check on interviewer accuracy and to specify data cleaning and coding
procedures. Each country followed national procedures for gaining study approval by IRB or
ethics committees and for obtaining informed consent and protecting human subjects.

Mental disorder status
All surveys used the WMH Survey version of the WHO Composite International Diagnostic
Interview (WMH-CIDI, now CIDI 3.0),17 a fully structured diagnostic interview, to assess
mental disorders. Methodological evidence collected in clinical calibration studies has
showed that all the disorders considered herein were assessed with acceptable reliability and
validity.18 Disorders were assessed using the definitions and criteria of the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV). CIDI organic exclusion
rules were imposed. This paper includes anxiety disorders (generalized anxiety disorder,
panic disorder and/or agoraphobia, post-traumatic stress disorder, and social phobia) and
depression (major depressive disorder). Prior World Mental Health Surveys analyses
showed that these were the disorders most strongly associated with physical condition
comorbidity, and also demonstrated that despite the variation in frequency of both mental
disorders and physical conditions across WMH surveys, the associations between mental
disorders and physical conditions are remarkably consistent across countries.19–20

Childhood family adversities
The following childhood adversities were assessed: physical abuse, sexual abuse, neglect,
parental death, parent divorce, other parental loss, parental mental disorder, parental
substance use, parental criminal behavior, family violence, and family economic adversity.
The aim was to assess the occurrence of childhood adversities occurring in the context of the
family (not all possible childhood adversities), as these are more likely to be sustained over
long periods of time and so to have chronic health effects. Those respondents who reported
that the experience occurred before the age of 18 and met the criteria specified for a given
adversity were coded as having experienced childhood family adversity. Assessment of the
adversities is detailed in prior publications.20–21

Chronic physical conditions
These were assessed using a checklist adapted from the US Health Interview Schedule. The
medical diagnoses were ascertained by the following question: “Did a doctor or other health
professional ever tell you that you had… heart disease; asthma; diabetes or high blood
sugar…” Symptomatic conditions were ascertained with the question: “Have you ever had…
arthritis or rheumatism; chronic back or neck problems; frequent or severe headaches…”.
For all conditions reported, respondents were asked how old they were when they were first
diagnosed with the condition (for the medical diagnoses) or first experienced the condition
(for the symptomatic conditions).

Scott et al. Page 4

Arch Gen Psychiatry. Author manuscript; available in PMC 2012 August 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Statistical Analysis
The association of childhood adversities and early onset mental disorders with adult onset
physical conditions was studied using survival analyses, using retrospectively reported age
of diagnosis or onset of the physical condition (reported in whole years). Survival analyses
of retrospective data have been used previously to study the predictors of onset or survival
of medical conditions.22–23 The start of the period at risk of the physical conditions was set
at age 20. Persons who had not developed the physical condition were censored at their
current age. Persons who reported that the physical condition developed before age 21 were
excluded. Cox proportional hazards models estimated the risk of each of the physical
conditions as a function of number and type of childhood adversities and early onset (< 21
years of age) depressive/anxiety disorder status. Specific childhood adversities, specific
early onset mental disorders and the number of childhood adversities (none, one, two, and
three or more), were the predictor variables. The no adversities category and persons without
early onset depression or anxiety disorder served as the reference groups. Childhood
adversities and early onset mental disorders were included in the Cox models first separately
and then simultaneously to investigate to what extent they were independently associated
with the risk of onset of each physical condition.

All associations are expressed as hazard ratios (HRs), measuring the relative risk of the
physical condition after adjustment for current age and sex. The main analyses were
repeated additionally controlling for education, but as the results were consistently similar to
those not controlling for education, the simpler model results are reported here. Models of
asthma and heart disease additionally controlled for smoking status (ever, never, current).
Further analyses of the association between adversities and each physical condition adjusted
for current (12-month) anxiety or mood disorder. We also assessed for the interaction of
childhood adversities with early onset mental disorders in predicting the onset of each
physical condition, but these interaction effects were not significant so only main effects are
reported here. Country was included in all analyses as a stratifying variable, which allowed
each country to have a unique hazard function. The assumption of proportional hazards was
assessed by inspecting log-minus-log plots of the survival functions. Statistical significance
was evaluated with p= 0.05 for a two-sided test. The analyses were performed using the
SURVIVAL procedure in SUDAAN24 statistical software to account for the complex
sample design.

Results
Associations between specific early onset mental disorders and childhood adversities
with onset of physical conditions

Data on the distribution of childhood adversities, mental disorders and chronic physical
conditions across the ten countries has been published previously.20 All five early onset
mental disorders were associated with the onset of the three chronic pain conditions in
adulthood with hazard ratios between 1.52 and 2.27 (Table 1). Early onset major depressive
disorder, PTSD and panic disorder also predicted the subsequent onset of heart disease and
asthma, and social phobia predicted the onset of heart disease. No early onset mental
disorders were associated with the onset of diabetes. Table 1 also shows associations
between specific childhood adversities and the onset of the six health outcomes. Physical
abuse was the one childhood adversity associated with onset of each of the chronic disease
outcomes. Other loss of parent and parental mental disorder were associated with onset of
five out of the six health outcomes. The magnitude of risk of health condition onset
associated with childhood adversities was similar to that associated with early onset mental
disorders with most hazard ratios being under 2. The exception to this was the association
between sexual abuse and heart disease onset which was considerably stronger (HR: 3.91).
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Independent associations between early onset mental disorders and childhood adversities
with onset of physical conditions

Even after adjustment for childhood adversities, early onset depressive/anxiety disorders
(‘any’) were associated with the onset of five of the six physical conditions in adulthood
(Table 2). Similarly, three or more childhood adversities were associated with all outcomes
after adjustment for early onset mental disorders, and two or more childhood adversities
were associated with five of the six outcomes. Table 2 shows a dose-response relationship
between the number of childhood adversities experienced and the likelihood of later
physical condition onset. We also assessed the associations between the number of
childhood adversities and the onset of the health outcomes after adjustment for current
mental disorder to control for the potentially biasing effects of mood on recall of adversities
(data not shown-available on request). The magnitude of these associations adjusted for
current mental disorder was very similar to that shown in Table 2, with three or more
childhood adversities associated with all physical condition outcomes and two or more
adversities associated with all outcomes except diabetes.

Discussion
In this ten-country study, multiple childhood adversities and early onset mental disorders
were found to be independent predictors of a range of adult onset chronic physical
conditions. It is notable that the predictors were as strongly associated with the diagnosed
medical conditions as they were with the symptomatic pain conditions. The association
between three or more childhood adversities and the physical condition outcomes was
generalized, occurring for all outcomes included in the study. It was largest in magnitude for
heart disease, but all associations fell within a fairly narrow range (1.44–2.19). Similarly,
some early onset mental disorders (especially major depressive disorder, PTSD and panic
disorder) were associated with the onset of all physical health outcomes except diabetes.
These analyses did not take into account the severity or the precise timing of onset of either
the childhood adversities or the early onset mental disorders. These associations should
therefore be considered as ‘averages’. Such averaged estimates probably underestimate the
strength of association between the more severe adversities or mental disorders occurring at
critical childhood developmental stages.

Several limitations need to be borne in mind in interpreting these results. This cross-
sectional study relies on retrospective reports of mental disorders and their age of onset.
Recall of mental disorders, particularly over long intervals, leads to false negatives (under-
reporting due to forgetting), though false positives are rare.25 There is also bias in recall of
the age of onset of mental disorders.26 The WMH surveys revised the way of asking about
age of onset to reduce this bias, but some bias probably remains. Age of onset or diagnosis
of medical conditions on the other hand, has been found to be accurate and reliable.27

Childhood adversities were also assessed retrospectively. Reviews of the validity of such
reports conclude that retrospectively reported events that are clearly operationalized are
sufficiently valid to warrant their use, though there is a considerable degree of
underreporting and possibly some bias.28 Bias can result from current mental state
influencing recall,15 but this study took that into account by assessing associations between
childhood adversities and the health outcomes after adjustment for current mental disorders.

It is also a considerable limitation that the medical conditions were assessed on the basis of
self-report of diagnoses rather than independent verification by a medical practitioner. This
limitation is mitigated somewhat by the generally good agreement between self-report of
medical diagnoses and physician or medical record confirmation of those diagnoses.2930 and
by the fact that while affective traits and states have been found to bias the self-report of
physical symptoms, they have not been found to bias the self-report of diagnosed physical
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conditions. 31–32 WMH survey samples may have better mental or physical health than non
respondents or may be biased due to differential selection out of the population through
early mortality. These sample selection factors would probably lead to downward
(conservative) bias in estimating the strength of associations. Lastly, it should be noted that
although the majority of estimates were significant at very low p-values, the large number of
statistical comparisons undertaken increases the likelihood that some individual estimates
may be chance findings. More weight should be placed on the overall pattern of findings,
than on the significance (or not) of any single estimate.

This study also has important strengths: it addresses the limitations of much prior research in
being able to investigate the physical health outcomes of a wide range of childhood
adversities in a large, culturally diverse general population sample spanning the entire adult
age range. It also provides the first investigation of associations between early onset
diagnosed mental disorders with a range of adult onset physical conditions, independent of
the effects of childhood adversities. Our findings are consistent with results of prospective
research where these are available. For example, the hazard ratio we observed of 1.82
between early onset major depressive disorder and adult heart disease onset is within the
1.50–2.00 range from meta-analyses of the prospective association between depression
measured in adulthood and subsequent heart disease onset.1312 Our findings are also
consistent with extant research on associations between retrospectively reported childhood
adversities and health outcomes.2 It is noteworthy that we found significant associations
between abuse in childhood and pain outcomes in adulthood where prospective studies have
failed to find this.33 Although one interpretation of this is that it is the memories of abuse
rather than abuse itself that is linked to later health,1, 33 another explanation is that the
prospective studies in question were based on samples too young (< 30 years) to observe the
relationship. Evidence for this latter interpretation comes from the survival curves of the
association between childhood adversities and onset of spinal pain from this study (data not
shown -available on request) which showed that the association did not emerge until around
age 40.

Given the cross-sectional nature of this study, it should be considered exploratory in nature.
A definitive study of causal relationships between early onset mental disorders, childhood
adversities and the subsequent onset of a spectrum of chronic physical conditions requires a
prospective design. This is logistically challenging, because such a study would necessitate a
very large sample followed up over the lifetime of the study participants. Unfortunately, data
from such a definitive study will not be forthcoming in the foreseeable future. Therefore,
scientific inference about these relationships will depend on interpreting results from diverse
study designs, each with its own significant flaws and limitations—some retrospective with
potentially biased ascertainment of exposures and outcomes, others prospective with
limitations on sample size, diversity, breadth of coverage of exposures and outcomes, and
duration of follow-up.

This study found that childhood adversities and early onset mental disorders were
independently associated with a range of health outcomes. The results are consistent with
the theory that early adverse environments can influence the setting of the stress response
and shape behavioral responses and subsequent environmental exposures in a way that may
increase risks of a spectrum of chronic physical conditions in later life.34 Depression and
anxiety may further embed risky health behaviors through an individual’s attempts at
emotional regulation,35 and make independent contributions to allostatic load.5 How
childhood adversities and early onset mental disorders might combine to increase risk of
physical condition onset will be the work of future research using prospective data that can
disentangle the temporal sequence of the predictors and the potential mediators (behavioral,
biological and socioeconomic). Although the magnitude of risk associated with specific
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childhood adversities and early onset mental disorders was generally quite modest, many
estimates are of a similar magnitude to the association between cholesterol and heart
disease. The public health significance of the latter is less to do with its magnitude than with
the prevalence of elevated cholesterol in the general population, and the same argument can
be made for the risk factors of childhood adversities and depressive and anxiety disorders.
Moreover, if the results reported here were confirmed by prospective studies, these would
constitute broad spectrum effects across a range of common chronic physical conditions,
expanding their population impact.

In conclusion, the results of this cross-national study are consistent with the hypothesis that
childhood adversities and early onset mental disorders have independent associations with
adult onset of a spectrum of chronic physical conditions. While the retrospective nature of
these data precludes strong causal inference, the results are consistent with current theories
of the role of allostatic load in the etiology of diverse chronic physical conditions. This
study indicates a need for existing and future prospective studies to investigate the role of
both childhood adversities and early onset mental disorders in predicting a range of chronic
physical conditions, while taking into account the potentially long timeframe for the
expression of associations between these early life psychosocial risk factors and later disease
outcomes.
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