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Objective: To address the question of whether childhood abuse and other adversities have lasting, detectable consequences for
inflammation and cell aging late in life, and whether the effects are large enough to be discernible beyond that of a major chronic
stressor, dementia family caregiving. Previous research on the physical health consequences of childhood abuse and other
adversities has been based on data from young or middle-aged adults. Method: In this community sample of 132 healthy older
adults (mean age ⫽ 69.70 years; standard deviation ⫽ 10.14), including 58 dementia family caregivers and 74 noncaregivers, blood
samples were analyzed for interleukin (IL)-6, tumor necrosis factor (TNF)-␣, and telomere length, a measure of cell aging.
Depressive symptoms were assessed by the Center for Epidemiological Studies Depression Scale. Results: After controlling for
age, caregiving status, gender, body mass index, exercise, and sleep, the presence of multiple childhood adversities was related to
both heightened IL-6 (0.37 ⫾ 0.03 log10 pg/mL versus 0.44 ⫾ 0.03 log10 pg/mL) and shorter telomeres (6.51 ⫾ 0.17 Kb versus
5.87 ⫾ 0.20 Kb), compared with the absence of adversity; the telomere difference could translate into a 7- to 15-year difference
in life span. Abuse was associated with heightened IL-6 and TNF-␣ levels; for TNF-␣, this relationship was magnified in caregivers
compared with controls. Moreover, abuse and caregiving status were associated significantly and independently with higher levels
of depressive symptoms. Conclusions: Adverse childhood events are related to continued vulnerability among older adults,
enhancing the impact of chronic stressors. Childhood adversities cast a very long shadow. Key words: psychoneuroimmunology,
interleukin-6, tumor necrosis factor-␣, depression, cell aging, trauma.
BMI ⫽ body mass index; CES-D ⫽ Center for Epidemiological
Studies Depression Scale; CRP ⫽ C-reactive protein; IL ⫽ interleukin; PBMCs ⫽ peripheral blood mononuclear cells; TNF ⫽
tumor necrosis factor.

INTRODUCTION
dverse events during childhood have been associated with
a higher prevalence of several mental disorders, including
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition-defined mood disorders, disruptive behavior,
and substance abuse disorders (1). Simulation data (1) suggested that adversities were associated with 44.6% of all
childhood-onset disorders and 25.9% to 32% of adult-onset
disorders.
Adults who experienced abuse or neglect as children seem
to have an enhanced emotional sensitivity to stress; they are
more likely to develop psychiatric disorders when confronting
subsequent stressors than adults who did not have a similarly
troubled history (2). Childhood maltreatment is a particularly
potent risk factor for depression in adults, especially when
individuals encounter stressful life events (3).
In addition to the enhanced emotional stress sensitivity
associated with childhood adversity, heightened physiological

A

From the Departments of Psychiatry (J.K.K.-G.), Psychology (J.K.K.-G.,
J.-P.G.), Medicine (W.B.M.), Molecular Virology, Immunology, and Medical
Genetics (W.B.M., R.G.), The Ohio State Institute for Behavioral Medicine
Research (J.K.K.-G., W.B.M., R.G.), The Ohio State University, Columbus,
Ohio; and Laboratory of Immunology (N.-p.W.), National Institute on Aging,
National Institutes of Health, Baltimore, Maryland.
Address correspondence and reprint requests to Janice K. Kiecolt-Glaser,
PhD, Institute for Behavioral Medicine Research, Ohio State University
College of Medicine, 460 Medical Center Drive, Columbus, OH 43210.
E-mail: Janice.Kiecolt-Glaser@osumc.edu.
The study was supported, in part, by Grants AG025732 (J.K.K.-G.),
UL1RR025755 (W.B.M.), and CA16058 from the National Institutes of
Health; a doctoral training award from the Fonds de la Recherche en Santé du
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stress sensitivity has also been documented (3). Alterations in
hypothalamic-pituitary-adrenal axis and autonomic stress responses have been found in adult survivors of childhood abuse
compared with similar individuals without a history of abuse
(4,5). Findings (3) from trauma survivors consistent with
neuroendocrine stress response sensitization include enhanced
glucocorticoid resistance, increased central corticotropinreleasing factor activity, and reduced hippocampal volume.
The evidence that glucocorticoid resistance has been associated with childhood adversity is particularly important because cortisol is a very powerful anti-inflammatory hormone
(6,7). Depression and psychological stressors can markedly
enhance the production of proinflammatory cytokines, such as
interleukin (IL)-6 and tumor necrosis factor (TNF)-␣ (6,8 –
11); these cytokines play a central role in a range of agerelated diseases and, thus, long-term dysregulation could be
very important for health (12–14).
There is good evidence that early adversity has longer-term
consequences for inflammation, as well as other aspects of
immune system regulation; for example, childhood maltreatment is a predictor of elevated C-reactive protein (CRP) in
young adults (15). Furthermore, adolescent girls who experienced either early deprivation through institutionalization or
physical abuse had higher antibody titers to herpes simplex
virus Type 1 than normal controls. Because the prevalence of
herpes simplex virus infection was similar across the groups,
the elevated antibody titers suggested that the cellular immune
response was less able to limit herpesvirus reactivation in the
former (16). Other studies (17) showed that childhood adversities increased the risk for adult-onset arthritis; similarly, men
and women who had experienced traumatic stress in childhood were more likely to be hospitalized for a spectrum of
autoimmune diseases decades later than individuals without a
similar stress history (18).
Furthermore, adults who had experienced socioeconomic
disadvantage, maltreatment, or social isolation as children
were at increased risk for major depression, elevated CRP, and
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metabolic risk markers, including obesity, high blood pressure, high cholesterol, and high glycohemoglobin (19). Given
these findings, it is not surprising that child abuse has been
associated with many of the leading causes of death among
adults, including heart disease, cancer, chronic lung disease,
skeletal fractures, and liver disease (20).
A recent study (21) suggested that early maltreatment
might even accelerate cell aging; young adults with an average
age of 27 years who reported childhood maltreatment had
shorter telomeres in peripheral blood mononuclear cells
(PBMCs) than those who reported no maltreatment. Telomeres, deoxyribonucleic acid (DNA)/protein repeats that are
located at the end of chromosomes, promote chromosomal
stability and also regulate the cells’ cellular replicative life
span (22,23). A growing literature (24 –29) has linked shorter
telomeres with health behaviors, including physical activity, obesity, and smoking, as well as aging and age-related
diseases, including cancer, coronary heart disease, diabetes,
and heart failure. Furthermore, there is evidence that
shorter telomeres are associated with mortality (25,28 –34),
although there are also some null findings, particularly
among the oldest old (35,36).
Although a number of researchers have reported poorer
physical health in adults who experienced childhood abuse
and/or early adverse events compared with adults without a
similarly troubled history, the evidence (20,37– 45) has primarily come from young or middle-aged adults, with some
exceptions. Poorer health outcomes are likely to be more
obvious among older samples; thus, data (37) from younger
cohorts may underestimate effect sizes. In a recent metaanalysis (37) of studies that assessed the longer-term medical
outcomes of childhood abuse, only a handful had participants
whose mean age was ⬎45 years. In this study, we addressed
the question of whether childhood abuse and other adversities
have lasting, detectable consequences for inflammation and
cell aging late in life, and whether the effects are large enough
to be discernible beyond that of a major chronic stressor,
dementia family caregiving.
METHODS
Participants
Participants were 58 caregivers for a spouse or parent with Alzheimer’s
disease or another progressive dementia (mean age ⫽ 70.10 years; standard
deviation [SD] ⫽ 9.41), and 74 demographically similar controls (mean
age ⫽ 69.37 years; SD ⫽ 10.73) who had no caregiving responsibilities.
Participants were recruited for a caregiving stress and health study via notices
placed in community and university newspapers, senior citizen centers, a
collaborating neurologist, as well as through the local Alzheimer’s Disease
Association between September 2004 and August 2009. Individuals with
immunologically related health problems, such as cancer or recent surgeries
or diabetes, were excluded, as well as those taking any medications with broad
immunological or anti-inflammatory consequences, e.g., statins, systemic
steroids, or antibiotics.
The full sample was predominately female, 72%, reflecting the proportion
of women in other caregiver studies (8,46 – 48), with no difference between
caregivers (71%) and controls (73%). The median education was partial
college in both groups, and 7.5% were nonwhite. The groups did differ in
terms of marital status; 41% of controls were married compared with 84% of
caregivers, p ⫽ .01; thus, marital status was included as a covariate.
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Telomere length data were collected on a subsample of individuals recruited between September 2004 and October 2006 by using frozen PBMCs
for all caregivers and controls, as described previously (23). The numbers of
caregivers and controls in this subcohort were individually matched on age
(⫾5 years) and sex (23). The average age of the 22 men and 60 women in this
subsample was 65.90 years (SD ⫽ 9.71); the median education was partial
college; all were married.
The Ohio State University Biomedical Research Review Committee approved the project. All participants provided their written informed consent
before participation.

Protocol
Eligible individuals were scheduled for a laboratory or home appointment.
To minimize the impact of diurnal cytokine changes, all participants were
scheduled between 8 AM to 10 AM. Participants had their blood drawn and
were weighed before completing self-reported questionnaires about childhood
abuse and other adversities, depression, health, and health behaviors.

Measures
The Center for Epidemiological Studies Depression Scale (CES-D) was
used to assess the severity of depressive symptoms (49,50). Studies (50) have
shown acceptable test-retest reliability and excellent construct validity.
Widely used, the CES-D has distinguished depressed from nondepressed
participants in community and clinical samples (50).
The Childhood Trauma Questionnaire (CTQ), a 28-item self-report inventory, assesses abuse and neglect during childhood (51). The CTQ includes
five subscales: emotional, physical, and sexual abuse, and emotional and
physical neglect. The high-sensitivity cutoff scores were used to identify
individuals reporting different types of childhood abuse. Participants were
classified as having experienced childhood abuse if they reported any form of
emotional, physical, or sexual abuse. We focused on the three abuse scales for
several reasons. First, the literature on physical health outcomes is drawn
primarily from studies of abuse, rather than neglect (37). In addition, the
abuse scale items highlight more severe behaviors; examples of emotional
abuse items include “People in my family called me things like stupid, lazy,
or ugly,” and “I thought my parents wished I had never been born.” Representative emotional neglect scale items include “I felt loved,” and “There was
someone in my family who help me feel that I was important or special.” The
CTQ possesses excellent 4-month test-retest reliability (52). The questionnaire had adequate convergent validity because it correlated highly with
interview-based rating of childhood abuse as well as therapists’ ratings of
abuse (51,52).
Six types of childhood adversity were assessed by asking participants to
respond “Yes/No” to experiences that may have occurred before they were 16
years old (53). The adversities included 1) death of the mother; 2) death of the
father; 3) severe parental marital problems; 4) an immediate family member
suffering from a mental illness; 5) an immediate family member abusing
alcohol; and 6) lack of at least one close relationship with an adult. Because
the effects of childhood adversity on adult mental health are known to be
additive, a categorical adversity variable was created (54). Participants were
classified according to whether they had experienced no adversities, one
adversity, or more than one adversity.
Health behaviors were evaluated in several ways. The frequency of chronic
medical conditions and medications use was assessed with the Physical Health
section of the Older Adult Resources and Services Multidimensional functional
Assessment Questionnaire (55). Assessment of health-related behaviors included
body mass index (BMI), smoking, and alcohol intake (56). Questions from the
work of Baecke et al. (57) quantified recent physical activity. The Pittsburgh
Sleep Quality Index provided data on sleep quality and sleep disturbances in
the past month (58).

Cytokine and Telomere Length Assays
Serum levels of IL-6 and TNF-␣ were assayed, using Quantikine High
Sensitivity Immunoassay kits (R&D Systems, Minneapolis, Minnesota), per
kit instructions. Samples were run undiluted in duplicate. Those samples that
fell out of range of the standard curve were retested, diluted 1:10 with diluent
17
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Statistical Analyses
Analyses consisted of mixed linear models. Independent variables assessed were caregiving status (control versus caregiver), childhood abuse,
childhood adversities, and the two-way interactions of caregiving status by
abuse and caregiving status by adversity. Dependent variables were telomere
length, serum IL-6 and TNF-␣ levels, and depressive symptoms; age, sex,
BMI, and marital status were all included as covariates. Health status and
health behaviors were also included in subsequent models to assess their role
as potential confounding variables. Tobacco use was not included in the
statistical model because of the low prevalence of smokers in the subsample
of participants with telomere length data (n ⫽ 5). Log transformations were
used to normalize right skewed cytokine distributions. A two-sided significance level of ␣ ⫽ 0.05 was used for all tests.

RESULTS
Childhood Abuse and Other Adversities
In this sample, 42 (31.8%) participants reported some form
of physical, emotional, or sexual abuse during childhood,
whereas 90 (68.2%) participants did not experience any kind
of childhood abuse; 28 participants had one abuse, whereas 14
had two or three kinds of abuse. Among the 58 caregivers, 19
reported a history of childhood abuse and 39 were not abused.
Among the 74 noncaregiving controls, 23 reported a history of
abuse, and 51 were not abused. There were no differences
between caregivers and controls in the likelihood of being
abused, 2 ⫽ 0.04, p ⫽ .84.
The absence of childhood adversities was reported by 58
(43.9%) of the sample, 43 (32.6%) participants reported one
childhood adversity, and 31 (23.5%) participants experienced
multiple childhood adversities. Among the 58 caregivers, 28
had no childhood adversity, 18 reported one adversity, and 12
experienced multiple adversities. Among the 74 noncaregiving controls, 30 had no childhood adversities, 25 reported one
adversity, and 19 experienced multiple adversities. There were
no differences between caregivers and controls in the likeli18

hood of experiencing one or multiple childhood adversities,
2 ⫽ 0.86, p ⫽ .65.
A similar distribution of childhood abuse and adversity
was found in the subsample of participants with telomere
data. The relative proportions of caregivers and controls
who had experienced abuse or other adversities did not
differ in the subsample.
Other research (53,60) has suggested that abuse and other
adversities are highly intercorrelated and tend to cluster, and
this was true in our sample as well. Participants who reported
one or more childhood adversities were more likely to have a
history of childhood abuse compared with individuals with no
childhood adversities, 2 (2) ⫽ 23.98, p ⬍ .001.
Telomere Length
In a model adjusting for differences in age, sex, BMI, and
caregiving status, the presence of childhood adversity was
significantly associated with telomere length, t (73) ⫽ 1.95,
p ⫽ .05. Post hoc tests revealed that participants who had
experienced two or more childhood adversities had significantly shorter telomeres than those who reported no childhood
adversities, p ⫽ .01, but did not differ from those who reported only one adversity, p ⫽ .12. Childhood abuse was not
related to telomere length, t (74) ⫽ 0.67, p ⫽ .50. The
interactions of caregiving status and childhood adversity, t
(74) ⫽ 1.48, p ⫽ .14, and caregiving status and childhood
abuse, t (73) ⫽ 0.27, p ⫽ .79, were not significant. Caregivers
had significantly shorter telomere length than noncaregiving controls, t (74) ⫽ 2.07, p ⫽ .04. Telomere length was negatively
correlated with IL-6, r ⫽ ⫺.32, p ⫽ .03, but was not significantly
related to TNF-␣, r ⫽ ⫺.12, p ⫽ .45. Figure 1 depicts the
relationship between childhood adversity and telomere length.
IL-6 and TNF-␣
In a model adjusting for differences in age, sex, BMI,
marital status, and caregiving status, the presence of any type
7
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buffer included with the kit. Plates were read at a wavelength of 490 nm with
a correction wavelength of 690 nm, using a Multiscan MCC/340 plate reader
(Labsystems, Helsinki, Finland). Sample concentrations were extrapolated
from a standard curve calculated using a four parameter logistic fit and then
multiplied by the dilution factor, if necessary.
Telomere length was measured, using frozen PBMCs by Southern blot in
this subset of our caregiver and control participants, as previously described
(23). The T cells and monocytes were isolated from PBMCs by anti-CD2 and
CD14 conjugated beads, respectively. Genomic DNA from PBMCs, T cells,
and monocytes were then isolated, using a DNA isolation kit (Gentra Systems, Research Triangle Park, North Carolina) and digested with HinfI and
RsaI (Roche Molecular Biochemicals) (40 U of each enzyme/5 g of DNA).
Digested DNA was loaded at 1 g/well on a 0.6% agarose gel and separated
by electrophoresis. The gel was dried at 65°C for 2 hours, denatured, and
neutralized. The hybridization was performed with a 32P-end-labeled oligonucleotide (CCCTAA)4 probe, at 43°C overnight. The gels were washed three
times (5X SSC/0.1% SDS, 2X SSC/0.1% SDS, and 3.2 M tetramethylammonium chloride/0.1% SDS) at 45°C, followed by analysis with a phosphor
imager (Typhoon 9410, Amersham Biosciences, Piscataway, New Jersey).
Mean terminal telomere restriction fragment was calculated, as described
previously (59).
We (23) previously reported the significant differences in telomere length
between caregivers and controls in this subsample of 82. For these additional
analyses, we were interested in whether the contributions of childhood abuse
and adversity would be evident beyond that of caregiving status.
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Figure 1. Mean (⫾standard error of the mean) telomere length as a function
of childhood adversity. The three groups do not differ in age, with mean
values of 66.06 (0 adversity), 67.20 (1 adversity), and 64.03 (two or more
adversities).
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Figure 2. Mean (⫾standard error of the mean) interleukin (IL)-6 levels as a
function of childhood abuse and childhood adversity.

of childhood abuse was associated with IL-6 levels,
F(1,126) ⫽ 9.51, p ⫽ .003. Individuals who reported at least
one type of childhood abuse had greater IL-6 levels than
participants who did not experience childhood abuse. Childhood adversity was also significantly related to IL-6 levels,
F(1,125) ⫽ 1.96, p ⫽ .05. Post hoc tests revealed that individuals who experienced multiple childhood adversities had
higher IL-6 levels than participants reporting no adversity,
p ⫽ .05. The caregiving status by childhood abuse interaction,
F(1,24) ⫽ 1.03, p ⫽ .30, and the caregiving status by childhood adversity interaction, F(1,122) ⫽ 1.37, p ⫽ .17, were not
significant. Although caregivers had higher average IL-6 levels than controls, the difference was not statistically significant, F(1,122) ⫽ 1.37, p ⫽ .17. Figure 2 illustrates the
relationships between IL-6 and childhood abuse, and other
adversities.
In a model adjusting for differences in age, sex, BMI,
marital status, and caregiving status, the presence of any type
of childhood abuse was marginally associated with TNF-␣
levels, F(1,124) ⫽ 1.86, p ⫽ .06. Individuals who had experienced some form of childhood abuse had marginally higher
TNF-␣ than participants who reported no abuse. Furthermore,
there was a significant caregiving status by childhood abuse
interaction, F(1,123) ⫽ 3.48, p ⫽ .05. Post hoc tests revealed
that abused caregivers had higher TNF-␣ levels than nonabused caregivers, p ⫽ .009, abused controls, p ⫽ .01, and
nonabused controls, p ⫽ .002. Childhood adversity was not
significantly related to TNF-␣ levels, F(1,123) ⫽ 1.16, p ⫽
.25. The adversity by caregiving interaction was not significant, F(1,123) ⫽ 1.05, p ⫽ .30. Caregivers had marginally
higher TNF-␣ than noncaregiving controls, F(1,124) ⫽ 1.75,
p ⫽ .08. Figure 3 depicts TNF-␣ as a function of the interaction between childhood abuse and caregiving status.
Additive and Multiplicative Effect of Childhood
Abuse and Adversity
The unique contribution of childhood abuse and adversity
was tested by including both variables in the same model.
Furthermore, the multiplicative effect of childhood abuse and
adversity was tested by adding an interaction term composed
of the two childhood maltreatment variables to the models.
Table 1 presents the results of the additive and multiplicative
effects of childhood abuse and adversity. Results show that
Psychosomatic Medicine 73:16 –22 (2011)
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Figure 3. Mean (⫾standard error of the mean) tumor necrosis factor
(TNF)-␣ levels as a function of the interaction between childhood abuse and
caregiving status.
TABLE 1. Additive and Multiplicative Effects of Childhood Abuse
and Adversity on Telomere Length and Cytokine Levels
Telomere
Length

Abuse
Adversity
Abuse by adversity

IL-6

TNF-a

F

p

F

p

F

p

2.26
3.13
1.43

.14
.05
.25

2.45
0.81
2.56

.003
.42
.08

1.90
3.58
0.09

.17
.03
.92

IL ⫽ interleukin; TNF ⫽ tumor necrosis factor.
Results were adjusted for age, sex, body mass index, marital status, and
caregiving status.

there was no additive effect of childhood abuse and adversity.
For IL-6 only, there was a marginally significant childhood
abuse by adversity interaction. Post hoc tests showed that
individuals who reported no childhood abuse or adversities
had lower IL-6 than participants reporting childhood abuse
and two or more adversities, t ⫽ 3.40, p ⫽ .01. Among
participants who reported two or more childhood adversities,
those who did not experience childhood abuse had also lower
IL-6 than participants who reported some form of abuse, t ⫽
3.22, p ⫽ .02.
Depressive Symptoms
After adjusting for age, sex, BMI, and caregiving status, the
presence of childhood abuse was associated with greater depressive symptoms, F(1,125) ⫽ 2.45, p ⫽ .02. Childhood
adversities were not related to current depressive symptoms,
F(1,124) ⫽ 0.49, p ⫽ .69. Interactions were nonsignificant
between abuse and caregiving, F(1,124) ⫽ 0.25, p ⫽ .80, and
adversity by caregiving, F(1,122) ⫽ 0.24, p ⫽ .81, in the
prediction of current depressive symptoms. Caregivers reported more depressive symptoms than controls, F(1,124) ⫽
4.27, p ⬍ .001.
Because depression levels were higher in those who had
experienced childhood abuse, we also addressed the question
of whether the associations between childhood abuse and
cytokines were significant over and above any relationships
between depression and cytokine levels. In a hierarchical
regression model, depression was entered in the step preced19
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ing the childhood abuse variable. Even after including depression in the model, childhood abuse remained significantly
associated with IL-6, F(1,124) ⫽ 8.67, p ⫽ .005, and the
caregiving by abuse interaction for TNF-␣ levels became
marginally significant F(1,122) ⫽ 3.50, p ⫽ .06. However, in
the latter case, because caregivers had significantly higher
levels of depressive symptoms than controls, we are also
attenuating the magnitude of the difference between caregivers and noncaregivers by controlling for depression, and thus
diminishing the significance of the interaction term.
Health Behaviors
Health behaviors were included to assess their contribution
to telomere length and inflammation. After adjusting for differences in weekly physical activity, alcohol consumption,
and sleep quality in the past month, the presence of multiple
childhood adversities was still significantly associated with
telomere length. Similarly, childhood abuse and adversity
remained significantly associated with IL-6 and TNF-␣ even
after adjusting for the aforementioned health behaviors.
The two most common medications used were nonsteroidal anti-inflammatory drugs (n ⫽ 36) and antidepressants (n ⫽ 31), and both may affect inflammation. After
adjusting for the use of nonsteroidal anti-inflammatory
drugs and antidepressants, the impact of abuse on IL-6
remained significant, F(1,123) ⫽ 8.50, p ⫽ .004, adversity
became marginally associated with IL-6, F(2,122) ⫽ 3.53,
p ⫽ .06, and the abuse ⫻ caregiving interaction remained
significantly associated with TNF-␣, F(2,121) ⫽ 3.82, p ⫽
.05. However, further examination of the data showed that
caregivers were marginally more likely to be taking antidepressants than noncaregivers, 2 (1) ⫽ 3.28, p ⫽ .07,
such that controlling for antidepressant use was functionally attenuating the contribution of group membership to
the TNF-␣ group by abuse interaction.
DISCUSSION
Childhood adversity was associated with both shorter telomeres and heightened serum IL-6 levels after controlling for
age, caregiving status, gender, BMI, exercise, and sleep.
Childhood abuse was associated with heightened IL-6 and
TNF-␣ levels; for TNF-␣, this relationship was magnified in
caregivers compared with controls. Moreover, childhood
abuse and caregiving status were significantly and independently associated with higher levels of depressive symptoms
on the CES-D. These data demonstrate that adverse childhood
experiences have lasting, measurable consequences later in
life, producing effects that were large enough to be perceptible
beyond a major chronic stressor, dementia family caregiving.
These effects are particularly noteworthy because the mental and physical health consequences of dementia family caregiving have been well documented; caregivers have higher
rates of depression and poorer health than their counterparts
without caregiving responsibilities (61). Caregivers also heal
wounds more slowly, respond more poorly to influenza and
pneumococcal pneumonia vaccines, show larger age-related
20

increases in inflammation, and have higher rates of mortality
than noncaregivers (8,46 – 48,62– 64). In accord with their
higher rates of mortality, caregivers also have shorter telomeres
than their contemporaries without caregiving responsibilities
(22,23). Thus, the finding that childhood adversities are associated with shorter telomeres and greater inflammation even after
controlling for age and caregiving status in older adults highlights
the importance of childhood maltreatment.
A growing literature has documented the clinical significance of cell-aging measures for health; shorter telomeres
have been linked with aging, age-related diseases, and mortality (65). Reported rates of telomere attrition in PBMCs
range from 31 base pairs (bp) to 67 bp per year (23). In the
current study, the 640 bp difference between individuals reporting no adversities and those reporting multiple adversities
could thus translate into a 7- to 15-year difference in life span.
However, considering the highly polymorphic nature of telomere length in humans, a longitudinal assessment of the rate
of telomere attrition of these two groups of individuals will be
necessary.
Prior research (21) showed that young adults (average
age ⫽ 27 years) who reported childhood maltreatment had
shorter telomeres compared with those who did not experience
maltreatment. The fact that we also found differences in cell
aging among our older adult participants speaks to both the
persistence and the robust nature of this finding.
We found that adversity was associated with higher IL-6
levels as well as shorter telomeres. Inflammation triggers
T-cell proliferation and enhances the leukocyte turnover rate,
one known cause of telomere shortening (24); and higher IL-6
levels were associated with shorter telomeres in our data.
The findings on inflammation are also important because
sustained overproduction of IL-6 and TNF-␣ has been linked
to a spectrum of age-associated health problems, including
cardiovascular disease, osteoporosis, arthritis, Type 2 diabetes, certain cancers, and Alzheimer’s disease (66). More globally, chronic inflammation has been suggested as one key
biological mechanism that may fuel declines in physical function, leading to frailty, disability, and, ultimately, death. Prior
work (15) has shown that childhood maltreatment predicts
elevated CRP in young adults. Our data suggest that adverse
early events are related to continuing vulnerability even
among older adults, enhancing the impact of chronic stressors
like caregiving on inflammation.
If dementia family caregivers were genetically predisposed
to higher levels of inflammation and/or to shorter telomeres,
we might see a similar pattern of risk. In our prior caregiver
studies (67,68), we used data from structured clinical interviews to assess both past (lifetime) and current mood disorders. We found that caregivers experienced significantly more
depressive disorders during the years they had been providing
care than matched controls experienced during the same developmental and historical time periods. In addition, caregivers’ incidence of syndromal depression, particularly major
depression, was higher than reports from epidemiological
surveys of older community-dwelling adults, whereas the
Psychosomatic Medicine 73:16 –22 (2011)
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number of cases among comparison participants was comparable to base rates found in epidemiological studies. Most
noteworthy, however, was the fact that neither depressive
disorders before caregiving nor family history was even
weakly related to identification of caregivers at risk. Caregivers with no personal or family mood disorder history developed depressive disorders concomitant with caregiving. These
data suggest that the chronic strains of caregiving can provoke
syndromal mood disorders in older adults with no prior evidence of vulnerability, as well as subsyndromal elevations in
depressive symptoms. Moreover, most of our studies have
focused on spousal caregivers who have no genetic predisposition for Alzheimer’s. Thus, in considering the higher levels
of proinflammatory cytokines and shorter telomeres observed
in caregivers compared with their noncaregiving counterparts
in this and other studies (8,46,69,70), we assume that these
differences largely reflect the strains of caregiving, rather than
genetic predispositions to inflammation or shorter telomeres.
However, psychiatric disorders have a clear genetic component, and our list of adversities includes conditions, such as
family mental illness and alcohol abuse. Thus, it is possible
that there are genetic links between some adversities and the
biomarkers we studied.
We found that reports of abuse and other adversities were
significantly related, consistent with evidence that early stressful circumstances are likely to co-occur (37). We did not have
a sufficiently large sample to allow us to assess the unique
effects of particular kinds of abuse or other adversities, one
limitation of the study. In addition, conclusions about gender
effects are limited by the preponderance of female participants
(68%) in the sample. Furthermore, individuals with a history
of maltreatment are more likely to develop harmful health
behaviors like excessive alcohol consumption (37) and are
more likely to become obese (71); the fact that we controlled
for these behaviors means that our data may underestimate the
impact of childhood abuse and adversity.
Other studies have provided solid evidence that childhood
abuse and other adversities can affect adults’ mental and
physical health. Our data confirm the prior findings and extend them by showing that differences may be measurable in
older adults and are of sufficient magnitude to be discernible
even beyond the effects of a notable chronic stressor, dementia
caregiving. Childhood adversity casts a very long shadow.
We appreciate the assistance of Cathie Atkinson and Bryon Laskowski in
the study, as well as the Central Ohio Alzheimer’s Association.
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