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Early Life Adversity and Blunted Cardiovascular
Reactivity to Acute Psychological Stress: The Role of
Current Depressive Symptoms
Tracey M. Keogh, BSc, Siobhán Howard, PhD, and Stephen Gallagher, PhD
ABSTRACT
Objective: The pathways underlying the early life adversity and cardiovascular reactivity association remain unclear. The current study
examined the role of current depressive symptoms on this relationship.
Methods:Mediation analyses were conducted using data from 639 participants drawn from theMidlife Development in theUnited States 2 Bio-
marker Project. Responses were derived from the Childhood TraumaQuestionnaire and Center for Epidemiologic Studies Depression Scale. Par-
ticipants had their systolic and diastolic blood pressure (SBP, DBP) and heart rate monitored throughout a standardized stress testing protocol.
Results: The association between early life adversity and reactivity was mediated by current depressive symptoms; all adversity factors
were linked to higher levels of current depressive symptoms, which, in turn, were associatedwith lower cardiovascular reactivity. For emo-
tional abuse, this was noted for SBP (β = −0.06 [95% confidence interval {CI}, −0.13 to −0.01]) and DBP (β = −0.04 [−0.07 to −0.01]),
physical abuse (SBP: β = −0.05 [−0.11 to −0.01]; DBP: β = −0.03 [−0.06 to −0.01]), sexual abuse (SBP: β = −0.04 [−0.09 to −0.01]; DBP:
β = −0.02 [−0.05 to −0.01]), emotional neglect (SBP: β = −0.04 [−0.09 to −0.01]; DBP: β = −0.02 [−0.05 to −0.01]), physical neglect
(SBP: β = −0.09 [−0.17 to −0.02]; DBP: β = −0.05 [−0.09 to −0.02]), and total Childhood Trauma Questionnaire score (SBP:
β = −0.02 [−0.03 to −0.00]; DBP: β = −0.01 [−0.02 to −0.00]).
Conclusions: The present findings extend research and demonstrate that depression is an underlying mechanism linking early life adver-
sity and blunted cardiovascular reactivity.
Key words: cardiovascular reactivity, blunted reactivity, early life adversity, depression, mediation.
CESD = Center for Epidemiologic Studies Depression Scale,
CHD = coronary heart disease, CTQ = Childhood Trauma Ques-
tionnaire, CTQ-SF = Childhood Trauma Questionnaire–Short
Form, CVD = cardiovascular disease, CVR = cardiovascular reac-
tivity, DBP = diastolic blood pressure, EA = emotional abuse,
ECG = electrocardiogram, ELA = early life adversity, EN = emo-
tional neglect, HR = heart rate, MATH = Morgan and Turner
Hewitt,MBSR=mindfulness-basedstress reduction,MIDUS=Mid-
life Development in the United States, PA = physical abuse,
PN = physical neglect, SA = sexual abuse, SBP = systolic blood
pressure
INTRODUCTION

Coronary heart disease (CHD) is the leading cause of global
deaths annually and has been in the United States for more

than 90 years (1). Since 2007, there has been a 21.1%mortality in-
crease attributable to cardiovascular disease (CVD), and an esti-
mated 82.6 million Americans are living with cardiac-related ill-
nesses (2). The focus in research is moving beyond conventional
risk factors such as family history, physical inactivity, obesity, and
smoking (3–5), to examining psychological factors such as depres-
sion. Hopelessness, a core symptom of depression, is associated
with atherosclerosis (6) and is an established risk factor for CHD
(7). Prospective studies suggest depression is predictive of subse-
quent hypertension (8), associated with an increased risk of CHD
(9), and mortality (10). Furthermore, greater depressive symptoms
predict stroke inmen (11), with the risk of having a stroke increasing
twofold to fourfold, even after controlling for confounds (12).

Stress is proposed to link depression and CVD (13), with mal-
adaptive cardiovascular responses indicating adverse outcomes
(7,14). Specifically, the cardiovascular reactivity (CVR) hypothe-
sis suggests exaggerated responses to stress signify a vulnerability
to disease, such as hypertension (15), atherosclerosis (16), and mor-
tality (17). Blunted cardiovascular reactions, often considered to be
protective, also lead to poorer outcomes, for instance, addiction
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(7,14), eating disorders (18), and depression (19). Studies indicate
depression is associated with increased systemic vascular resistance
(20) and heightened stress responses (21), whereas others report
no relationship (22,23). In contrast, depression was found to be as-
sociated with blunted heart rate (HR) reactivity 5 years later (19),
with several studies reporting an inverse relationship (19,24–29).
Moreover, a recent systematic review found hypo-stress reactivity
to be a hallmark of depression (30).

Stressful life events, be it proximal (recent events) or distal (early
life adversity; ELA), have been identified as a pathway potentially
related to dysfunctional stress responses (29,31,32). Chronic expo-
sure to ELA during critical periods when physiological systems
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TABLE 1. Participant Characteristics and Demographics

Items n Mean (SD) Range

Age, y 639 56.00 (11.10) 35–85

Body mass index, kg/m2 639 30.28 (6.81)

Sex

Male 279 56.39 (11.34)

Female 360 55.70 (10.91)

Ethnicity

White 429

African American 153

Native American 3

Asian/Pacific Islander 1

Multiracial 7

Other 12

Employment status

Employed 332

Unemployed 152

Education level

High school 121

College (attending) 106

Associate’s degree 35

Bachelor’s degree 121

Some graduate school 18

Masters 64

PhD 20

SD = standard deviation.

For sex, age, and body mass index, n = 639; for ethnicity, n = 605; for socioeconomic
measures, and education level, n = 485; and for employment status, n = 484.
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are developing can result in alterations in stress response systems
implicated in blunted CVR (33). For example, studies found blunted
reactivity was associated with greater ELA (31), in women exposed
to ELA (34), and in those with greater experience to emotional ad-
versity before the age of 15 years (35).

There are also a number of proximal and distal factors that
influence the probability of developing depression (36). A lon-
gitudinal study of twins reported that recent life events (previ-
ous 12 months) were associated with symptom severity and
may be the strongest determinant of the disorder (36). In contrast,
it is well documented that ELA increases the risk of depression
(37) and is related to earlier onset, symptom severity, duration,
more episodes, and impairment (38–40). ELA is attributed tomore
than 30% of mental disorders in the United States (41), with emo-
tional abuse (EA) and emotional neglect (EN) increasing the risk
of lifetime depression (42,43), and more reliable than physical
abuse (PA) or sexual abuse (SA; (44)). EA has been linked to
low self-esteem, depression, and eating disorders (45). In addition,
the prevalence estimate for EA (36%) is considerably higher than
PA (8%) and for SA (2%) (46,47). Furthermore, there is a signifi-
cant association between ELA and adult depression, even when
controlling for mediating factors (48,49).

Although depression, be it historical, current, or clinically diag-
nostic, confers the risk of cardiac events and mortality (26) and
may be the strongest psychosocial risk factor for CVD (50), the
mechanistic association is still poorly understood. The majority
of studies on depression and blunted reactivity focus on current de-
pressive symptoms. Furthermore, ELA is reportedly a source of
variation in reactivity among those with depression (51). Therefore,
it is plausible that depression, given its links with blunted reactivity
(28) and ELA (43,52), mediates the ELA-CVR relationship.

Therefore, based on the aforementioned evidence and using
data from theMidlife Development in the United States 2 (MIDUS
II), the aim of the present study was to identify if current depres-
sion influenced the relationship between ELA and CVR. In line
with previous research, we hypothesized that individuals with de-
pression would exhibit blunted reactivity to stress. Based on theo-
retical and empirical reports linking ELA with depression and
CVR, we predicted that those with greater ELAwould also report
higher symptoms of depression and exhibit a blunted cardiovascu-
lar response to the stress task.

METHODS

Participants
Data were drawn from the 1255 respondents who completed the MIDUS II
Biomarker Project, which consisted of 1054 from the longitudinal survey
sample and 201 from the Milwaukee sample. At the time of the clinic visit,
participants ranged in age from 35 to 86 years (mean [standard deviation],
orM [SD] = 57.32 [11.55] years), with 56.8% females (n = 713) in the sam-
ple. A decision was made a priori to exclude the total number of twins in the
sample (n = 388), because of genetic determinants of reactivity (53) and
considerations of the assumption of independence in analyses. Further-
more, an additional 16 participants were excluded because they had com-
pleted an extended version of the stress task (54), with an additional 26 out-
liers, 7 who had pacemakers, and an additional 179 participants who were
missing data on study variables. This left a total of 639 participants, and de-
mographic information for the sample can be found in Table 1. There were
no differences in reactivity or ELA because of socioeconomic status (all p
values > .05). Furthermore, no association was observed for participants
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who reported taking medication for depression (n = 55) and CVR. More
than two-thirds (70.1%) of the sample reported taking prescription medica-
tion of some kind. Given taking prescription medication was in effect
normative for this sample, these participants were included and controlled
for as a covariate in all mediation analyses. The Biomarker Project ran
from 2004 to 2009, and data collection took place during a 24-hour stay
at a clinical research center. Informed consent was obtained before begin-
ning study procedures.

Procedure
Participants from the original MIDUS survey study were invited to com-
plete the MIDUS II Project 1 phone interview and self-administered ques-
tionnaire. Upon completion, those who were not part of the city oversamples
and who lived in the United States were eligible for participation in the Bio-
marker Project. Participants underwent a comprehensive biological assess-
ment and completed a standardized laboratory-based stress task, where indi-
cators of beat-to-beat blood pressure and HRwere obtained. To enhance self-
reported data collected in Project 1, participants completed a medical history
and self-administered questionnaires for psychosocial assessment.

Measures

Depression Measure
Depressive symptoms were assessed using the Center for Epidemiologic
StudiesDepression Scale (CES-D; (55)). It comprises 20 items pooled from
previously validated scales to measure current state of depressive symptom-
atology (55). Seven items measure depressive affect, four items measure
February/March 2022
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TABLE 2. Descriptive Statistics and Correlational Analysis for Study Variables

Mean (SD) Range CES-D DA CTQ-EA CTQ-PA CTQ-SA CTQ-EN CTQ-PN
CTQ-
Total SBP DBP HR

1. CES-D DA 2.1 (3.24) 0–20 — 0.326** 0.210** 0.193** 0.253** 0.282** 0.319** −0.187** −0.218** −0.090**
2. CTQ-EA 8.4 (4.4) 5–25 — — 0.728** 0.470** 0.669** 0.547** 0.870** −0.156** −0.134** −0.066
3. CTQ-PA 7.2 (3.4) 5–25 — — — 0.521** 0.541** 0.534** 0.826** −0.158** −0.140** −0.059
4. CTQ-SA 6.8 (4.4) 5–25 — — — — 0.326** 0.385** 0.690** −0.089* −0.093* −0.093*
5. CTQ-EN 10.1 (4.8) 5–25 — — — — — 0.643** 0.816** −0.155** −0.167** −0.054
6. CTQ-PN 7.1 (3.1) 5–21 — — — — — — 0.758** −0.097* −0.100* −0.055
7. CTQ total 39.7 (15.9) 25–114 — — — — — — — −0.167** −0.163** −0.083*
8. SBP reactivity 11.8 (11.5) — — — — — — — — — 0.824** 0.161**

9. DBP reactivity 5.8 (4.3) — — — — — — — — — — 0.260**

10. HR reactivity 3.5 (3.3) — — — — — — — — — — —

DA = Depressive Affect; CESD-DA Center for Epidemiologic Studies Depression Scale - Depressive Affect Subscale; SD = standard deviation; CES-D = Center for Epidemiologic
Studies Depression Scale; CTQ = Childhood Trauma Questionnaire; EA = emotional abuse; PA = physical abuse; SA = sexual abuse; EN = emotional neglect; PN = physical neglect;
SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate.

The sample size was n = 639 on all measures except CES-D depressive affect (n = 638).

*p < .05.

**p < .01.

TABLE 3. Mean (SD) Values of SBP, DBP, and HR, During
Baseline, in Response to Stress Task and Recovery by Sex

Male Female

SBP, mm Hg

Baseline 127.25 (16.63) 121.38 (17.67)

Task 140.26 (20.16) 132.35 (20.06)

Recovery 129.36 (17.42) 122.46 (17.56)

DBP, mm Hg

Baseline 62.51 (10.43) 59.75 (10.43)

Task 68.46 (10.86) 65.49 (10.81)

Recovery 64.21 (10.71) 61.55 (10.72)

HR, bpm

Baseline 70.55 (10.53) 74.59 (10.22)

Task 73.88 (10.73) 78.28 (10.57)

Recovery 71.32 (10.46) 74.99 (10.21)

SD = standard deviation; SBP = systolic blood pressure; DBP = diastolic blood
pressure; HR = heart rate; bpm = beats per minute.

Number of males (n = 274) and females (n = 349) on all cardiovascular measures.
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positive affect, seven itemsmeasure somatic complaints, and two items are an
interpersonal subscale. Items are scored from 0 (rarely or none of the time) to
3 (most or all of the time), and responses are based on occurrence in the past
week. Higher scores indicate higher symptoms of depression. The CES-D
has excellent concurrent validity and acceptable psychometric properties
(55). Only the depressive affect subscale was used in the present study, as
it has been previously reported to hold the highest proportion of variance
(55,56) and, in the current study, yielded a Cronbach α of .85. It is also re-
ported that the CES-D can be reduced in size with low impact on reliability
and validity (57,58).

Early Life Adversity
The original Childhood Trauma Questionnaire (CTQ) is a 70-item retro-
spective tool that assesses childhood abuse and neglect (59). A short form
of the scale (CTQ-SF) was developed to reduce participant burden, and this
28-item self-report questionnaire contains five clinical scales that measure
occurrence of EA, PA, SA, EN, and physical neglect (PN), with an addi-
tional three item minimization-denial scale to detect underreporting of
abuse (60). Items are rated on a 5-point Likert scale, with response options
ranging from 1 (never true) to 5 (very often true). The CTQ has good psy-
chometric properties and is a validated tool for psychiatric populations (61–
63). For this study, both the total score and the five clinical scales were an-
alyzed. The total CTQ scale achieved an overall α (.62), and the Cronbach
α for the each of the five scales exceeded .73.

Cardiovascular Assessment
Beat-to-beat systolic blood pressure (SBP) and diastolic blood pressure
(DBP) were measured using a Finometer monitor (Finapres Medical Sys-
tems, Amsterdam, the Netherlands). Stemming from the volume-clamp
method (64), measurements of finger arterial pressure were obtained
through an inflatable finger cuff, which adjusts to increases in arterial pres-
sure, reflecting changes in blood pressure (65). The Finometer accurately
measures continuous blood pressure and detects minor changes in cardio-
vascular function (66). It is a widely used apparatus for measuring cardiac
function in CVR research (4). HR was recorded using electrocardiogram
(ECG) signals digitized at 500 Hz and installed in a microcomputer. With
ECG waveforms submitted to detection software to identify R waves, MIDUS
research staff then visually reviewed all ECG waveforms to amend software
errors in identifying normal R waves. HR was calculated from the resulting
series of normal R-R intervals and converted to beats per minute (54).
Psychosomatic Medicine, V 84 • 170-178 172
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Stress Task
The stress tasks consisted of the Stroop color/word task and the Morgan
and Turner Hewitt (MATH; (67)) mental arithmetic task, which were pre-
sented in random order, each at 6 minutes in duration. The laboratory stress
session ran for approximately 90 minutes and is described in detail else-
where (54,65). In brief, for the Stroop interference task, one of four color
namewords were presented in a font that was either congruent or incongru-
ent to the name on a computer screen (e.g., the word blue was written in
blue font), and participants used one of four keys on a keypad that corresponded
to the color of the letters but not the color name. The rate of presentation
was based on task performance, with greater accuracy leading to faster pre-
sentation rates.

For the MATH task, participants were required to complete a series of
addition and subtraction mental arithmetic tasks. The problem was pre-
sented on the computer screen for 2.0 seconds, followed by theword equals
for 1.5 seconds and then the answer that was displayed for 1.0 seconds.
February/March 2022

 Unauthorized reproduction of this article is prohibited.



Early Life Adversity, Depression, and Reactivity
Using the keypad, participants pressed one of two keys that corresponded
to yes or no to indicate whether the answer presented to the problem was
correct. Problem difficulty varied across five levels, from level 1 (1-digit ± 1-
digit numbers) to level 5 (3-digit ± 3-digit numbers), and difficulty level was
determined by response accuracy to each trial.

Participants completed practice trials for the stress task, after which a
formal 11-minute resting baseline period began. They then completed the
first of two cognitive stress tasks. A 6-minute recovery period followed, af-
ter which the second cognitive task began. Stressor measures for cardiovas-
cular variables are averaged across the two stress tasks (Stroop and
MATH), as previously reported elsewhere (65).

Statistical Analyses
Data were screened for outliers and assumption of fit before analyses. Mean
levels of SBP, DBP, and HR were computed for baseline, task, and recov-
ery. Given that our a priori hypothesis was concerned with ELA and CVR,
we only examined this and not recovery. Reactivity scores were calculated
by subtracting themean baseline levels from themean task levels. Indepen-
dent t tests were conducted to test for differences in reactivity values, be-
cause of potential confounds of sex and smoking. A series of repeated-
measures analyses of variance were used to determine if the task was suc-
cessful in eliciting a stress response; partial η2 is reported for the effect size.

Correlational analyses evaluated the association between ELA, current
depressive symptoms, and cardiovascular outcomes. Simple mediation
analyses (model 4) examined whether the relationship between ELA and
CVR was mediated by current depression, using the overall total from the
CTQ and then specifically investigating each individual subscale (EA,
PA, SA, EN, and PN), while controlling for the covariates mentioned pre-
viously, alongwith bodymass index, taking of prescriptionmedication, hy-
pertension, and baseline cardiovascular measures. The data were analyzed
using the PROCESS macro (v3.1) in IBM SPSS Statistics version 25.0 (68).
FIGURE 1. Mediation path diagram: early life adversity and SBP reac
prescription medication, and baseline SBP as covariates. Statistics refe
lower and upper limits for indirect effects. The A path represents the
Path B reflects the association between the mediator and SBP reactiv
variable and SBP reactivity while holding the mediator and covariate
independent variable on SBP reactivity through current depressive sym
** p < .01. SBP = systolic blood pressure; CTQ = Childhood Trauma
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RESULTS

Descriptive Statistics
The descriptive statistics and correlational analysis of study vari-
ables can be seen in Table 2.

Manipulation Check
Results from a series of repeated-measures (baseline, task) analy-
ses of variance confirmed an increase in baseline to task on each
cardiovascular measure for SBP (F(2,1248) = 517.84, p < .001,
ηp
2 = 0.45), DBP (F(2,1248) = 822.56, p < .001, ηp

2 = 0.57), and
HR (F(2,1266) = 555.80, p < .001, ηp

2 = 0.47), demonstrating that
the task was physiologically stressful (Table 3). Furthermore, inde-
pendent t tests revealed differences in reactivity due to sex for SBP
(t(637) = 2.40, p = .017), with higher SBP responses in males (M
[SD] = 13.00 [11.85]) compared with females (M [SD] = 10.81
[11.10]), and a similar pattern observed for HR (t(637) = 6.29,
p < .001). In addition, analyses revealed differences in reactivity
due to smoking, with smokers exhibiting lower SBP and DBP re-
activity compared with nonsmokers ( p values < .001). These po-
tential confounds were also associated with baseline cardiovascu-
lar measures. Thus, these were controlled for in our main analyses.

Associations Between ELA, Depressive Symptoms,
and CVR
As can be seen in Table 2, there were significant associations between
exposure to ELA and current depressive symptoms, such that those
scoring higher on all measures of abuse and neglect scored higher
tivity. Each mediation analysis includes sex, age, smoking, taking
r to unstandardized β values and 95% confidence intervals at the
association between each independent variable and the mediator.
ity. Path C′ represents the direct effect between each independent
s constant. Finally, Path ab represents the indirect effect of each
ptoms. Significant effects are highlighted in bold text. * p < .05,
Questionnaire.
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on depression. Furthermore, as expected for CVR, depression was
negatively associated with reactivity values; those with higher depres-
sive symptoms had blunted SBP, DBP, and HR responses to stress.
Lastly, ELA factors were also associated in a negative manner with
CVR variables, such that those scoring higher on total CTQ, EA,
PA, SA, EN, and PN displayed blunted SBP and DBP responses
to stress. Thosewho had a greater number of total CTQ and greater
experiences of SA also exhibited blunted HR reactivity.
Mediation Analyses
Our overall analyses aimed to test if current depression (past week)
was mediating the relationship between ELA and CVR. A simple
mediation analysis was conducted while controlling for confounds
sex, age, smoking, prescription medication, body mass index, hy-
pertension, and baseline cardiovascular measures. Ordinary least
square path analysis and 10,000 bootstrap samples were used to
examine whether the effect of ELA factors on CVR was mediated
by current depressive symptoms. In our mediation analyses, no to-
tal, direct, or indirect effects were observed for HR reactivity. There-
fore, this is excluded from further reporting.

We observed several associations between ELA and SBP reac-
tivity (please refer to Figure 1). Higher EA was significantly re-
lated to blunted SBP reactivity, with a total effect (β = −0.20, t
(631) = −2.00, p = .04, 95% confidence interval [CI], −0.40 to
−0.00]) being detected. EAwas also related to greater depressive
symptoms (a = 0.20, p < .001, 95% CI = 0.15 to 0.26). A 95%
bias-corrected CI based on 10,000 bootstrap samples indicated that
the indirect effect (ab = −0.06) was entirely below zero (−0.13 to
FIGURE 2. Mediation path diagram: early life adversity and DBP reac
index, and baseline DBP as covariates. Statistics refer to unstandardiz
limits for indirect effects. The A path represents the association betwee
association between the mediator and DBP reactivity. Path C′ represe
reactivity while holding the mediator and covariates constant. Fina
variable on DBP reactivity through current depressive symptoms. Sig
DBP = diastolic blood pressure; CTQ = Childhood Trauma Questionn
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−0.01). EA is indirectly related to blunted SBP reactivity through its re-
lationship with current depression. A similar pattern emerged for EN.

We also observed several associations for ELA factors and DBP
(Figure 2). Higher ENwas significantly related to blunted DBP re-
activity, with a direct effect (β = −0.08, t(631) = −2.40, p = .02,
95% CI = −0.15 to −0.01) being observed. EN was also related
to higher levels of depression (a = 0.14, p < .001, 95% CI =
0.09 to 0.19). A 95% bias-corrected CI based on 10,000 bootstrap
samples indicated that the indirect effect (ab = −0.02) was entirely
below zero (−0.05 to −0.01).

As can be seen in Table 4, a broadly analogous pattern emerged
for SBP and DBP reactivity, with total and indirect effects observed
for total CTQ and PA, and with total, direct, and indirect effects for
EN. These outcome variables only differed on EA, with total and in-
direct effects observed for SBP and only indirect effects for DBP.
The relationship between ELA factors (childhood SA and PN),
and blunted SBP and DBP reactivity only existed through the medi-
ating role of current depression (Figures 3A, B).

DISCUSSION
The present study sought to examine associations between ELA,
depression, and CVR to acute stress. As predicted, an inverse rela-
tionship was observed between depression and CVR; those
reporting higher depressive symptoms displayed blunted re-
sponses to stress. The findings are in line with previous research
reporting a negative relationship between depression and CVR
(19,25–27). More importantly, and in line with our own expectations,
depression mediated the association between ELA and blunted reac-
tivity. These findings were evident for SBP and DBP reactivity and
tivity. Each mediation analysis includes age, smoking, body mass
ed β values and 95% confidence intervals at the lower and upper
n each independent variable and the mediator. Path B reflects the
nts the direct effect between each independent variable and DBP
lly, path ab represents the indirect effect of each independent
nificant effects are highlighted in bold text. * p < .05, ** p < .01.
aire.
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FIGURE 3. Simple mediation diagram. Current depressive symptoms as a mediator between ELA (sexual abuse) and SBP reactivity (A) and
DBP reactivity (B). * p < .05 level. ** p < .01 level. ELA= early life adversity; SBP = systolic blood pressure; DBP = diastolic blood pressure.
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withstood adjustment for several confounding factors, providing sup-
port for research reporting blunted SBP and DBP in patients with
MDD (69). Although no significant interaction was observed for
HR, associations were observed in our regression models. Moreover,
it is worth noting that not all studies find depressed participants have
alterations in HR (70).

This study extends knowledge on the ELA-CVR relationship
and supports the proposition that ELA increases susceptibility to
depression and influences stress regulation (29). Carroll et al.
(29) proposed that the association between ELA and blunted reac-
tivity was linked to motivational factors and that blunted reactivity
may potentially be a marker of motivation dysregulation, implying
that motivation may be a key mediating pathway. Our findings ex-
tend on this work by suggesting the ELA–blunted reactivity rela-
tionship is mediated by current depression; this association be-
came less pronounced through the mediational pathway. More im-
portantly, it may be that external factors like ELA interact with
motivational factors and depression to influence blunted stress re-
sponses. For example, ELA influences physiological responses
that result in changes to stress response systems associated with
depression and motivated behavior (71,72). Furthermore, repeated
or enduring exposure to ELA can have a long-lasting impact on
brain systems responsible for stress regulation and mood (29,30).
Thus, together, these studies offer some support for this notion that
ELA may influence both depression and motivated behavior,
which affects our physiological response to stress, a combination
that could be examined in future studies.

Moreover, our study is in keeping with emerging evidence that
supports the importance of preventative and intervention care. In
fact, it is worth noting that a recent study found women with
ELA in a mindfulness-based stress reduction (MBSR) group
displayed improved cortisol responses and reduced depression rel-
ative to those in the control group (73). In addition, another study
reported thatMBSR reduced depressive symptoms over a 2-month
period in adults who reported childhood SA (74,75). Considering
the present findings suggest that the relationship between ELA and
blunted reactivity is mediated through current depression, future
research may benefit from cultivating MBSR in samples with a
history of ELA to reduce depression and somatic complaints
(74) and improve mental and physical outcomes (75).

There are several limitations to the present study. First, because
of the cross-sectional nature and reliance on self-report measures,
inferences about causality and pathology cannot be drawn (76).
Although the CES-D is a valid and reliable measure of depression,
it only measures symptom severity experienced in the past week
(55,77). Second, because of the age of the sample, the majority
of participants had at least one chronic health condition that may
Psychosomatic Medicine, V 84 • 170-178 176
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be comorbid with depression, albeit we did control for these, and
the effects were still evident. Furthermore, retrospective assess-
ment of ELA does not capture the effects of stress during critical
periods of development (78,79) and is subject to recall bias and is-
sues of underreporting (80,81). Future research may benefit by
adding a measure of age of occurrence; this may offer a more com-
prehensive assessment on the critical periods of stress during sen-
sitive developmental epochs. Nevertheless, the severity of events
makes bias unlikely, and evidence suggests that recollection of
ELA in adulthood is relatively reliable (82) and strongly associated
with adult depression (83) and blunted reactivity (84,85). Finally,
multiple comparisons were analyzed, and as such, future research
should replicate our findings. Strengths of the present study are its
relatively large sample size and inclusion of several covariates. Con-
sidering the wealth of research that shows blunted reactivity predicts
the development of depression (19), an alternative avenue of investi-
gation is that blunted reactivity and higher experiences of ELA may
predict the development of depression. Although this was beyond
the scope of the current article, it may prove useful for future research.

To conclude, the present study provides confirmation that ELA
is associated with blunted CVR. In addition, it provides empirical
demonstration that depression is a key factor in this story; in partic-
ular, we have found that the magnitude of the ELA–blunted reac-
tivity relationship became less pronounced through the media-
tional pathway of current depression. Although SA and PA have
reportedly lower prevalence estimates (46,47), with both EA and
EN considered more reliable risk factors for depression (42,43),
it is interesting that our findings suggest that those with greater ex-
posure to childhood adversity, irrespective of type, are more sus-
ceptible to depression in adulthood. Given that ELA signifies a
vulnerability to depression in adulthood (86), raises the frequency
of depressive symptoms (48,87,88), and is reportedly a source of
variation in reactivity among those with depression, it is not sur-
prising that those reporting greater exposure to adversity in child-
hood had higher symptoms of current depression and blunted car-
diovascular responses to stress. Considering the negative health
implications associated with blunted CVR, ELA, and depression,
our findings have important implications for tailored and targeted
interventions. Although there is no consistent evidence to suggest
that one particular type of ELA induces exaggerated or blunted re-
activity, or has a differential impact in later life (35), it is clear that
the harmful effects of ELA persist long into adulthood (89) and are
linked to mental health issues (90).

The authors acknowledge the MIDUS study coordinators and
MIDUS participants for their contribution to this research. Since
1995 the MIDUS study has been funded by the following: John D.
February/March 2022

 Unauthorized reproduction of this article is prohibited.



Early Life Adversity, Depression, and Reactivity
and Catherine T. MacArthur Foundation Research Network, Na-
tional Institute on Aging (P01-AG020166), National institute on Ag-
ing (U19-AG051426). Biomarker data collection was further sup-
ported by the NIHNational Center for Advancing Translational Sci-
ences (NCATS), Clinical and Translational Science Award (CTSA)
program as follows: UL1TR001409 (Georgetown), UL1TR001881
(UCLA), 1UL1RR025011 (UW).

Source of Funding and Conflicts of Interest: T.M.K. Irish Research
Council Postgraduate Scholarship (GOIPG/2021/1422). The authors
report no competing interests.

REFERENCES
1. American Heart Association. Progress against heart disease, stroke reflected in

latest statistics, 2014. Available at: https://www.yourethecure.org/progress-
against-heart-disease-stroke-reflected-in-latest-statistics. Accessed July 4, 2020.

2. American Heart Association. Heart Disease and Stroke Statistics—2020 Update:
A Report From the American Heart Association, 2020. Available at: https://www.
ahajournals.org/doi/10.1161/CIR.0000000000000757. Accessed July 4, 2020.

3. deGoma EM, Knowles JW, Angeli F, Budoff MJ, Rader DJ. The evolution and
refinement of traditional risk factors for cardiovascular disease. Cardiol Rev 2012;
20:118–29.

4. Gallagher S, O’Riordan A,McMahon G, Creaven AM. Evaluating personality as
a moderator of the association between life events stress and cardiovascular reac-
tivity to acute stress. Int J Psychophysiol 2018;126:52–9.

5. HelfandM, Buckley DI, FreemanM, FuR, Rogers K, Fleming C, Humphrey LL.
Emerging risk factors for coronary heart disease: a summary of systematic re-
views conducted for the U.S. Preventive Services Task Force. Ann Intern Med
2009;151:496–507.

6. Everson SA, Kaplan GA, Goldberg DE, Salonen R, Salonen JT. Hopelessness
and 4-year progression of carotid atherosclerosis. The Kuopio Ischemic Heart
Disease Risk Factor Study. Arterioscler Thromb Vasc Biol 1997;17:1490–5.

7. Lovallo WR. Cardiovascular reactivity: mechanisms and pathways to cardiovas-
cular disease. Int J Psychophysiol 2005;58:119–32.

8. Davidson K, Jonas BS, Dixon KE, Markovitz JH. Do depression symptoms pre-
dict early hypertension incidence in young adults in the CARDIA study? Arch In-
tern Med 2000;160:1495–500.

9. Ferketich AK, Schwartzbaum JA, Frid DJ, Moeschberger ML. Depression as an
antecedent to heart disease amongwomen andmen in the NHANES I study. Arch
Intern Med 2000;160:1261–8.

10. Penninx B. Depression and cardiovascular disease: epidemiological evidence on
their linking mechanisms. Neurosci Biobehav Rev 2017;74:277–86.

11. GumpBB,Matthews KA, Eberly LE, Chang Yf. Depressive symptoms andmortality
in men: results from the multiple risk factor intervention trial. Stroke 2005;36:98–102.

12. Jonas BS, Mussolino ME. Symptoms of depression as a prospective risk factor
for stroke. Psychosom Med 2000;62:463–71.

13. Joynt KE, Whellan DJ, O’connor CM. Depression and cardiovascular disease:
mechanisms of interaction. Biol Psychiatry 2003;54:248–61.

14. Phillips AC, Ginty AT, Hughes B. The other side of the coin: blunted cardiovas-
cular and cortisol reactivity are associated with negative health outcomes. Int J
Psychophysiol 2013;90:1–7.

15. Carroll D, Ginty AT, Painter RC, Roseboom TJ, Phillips AC, de Rooij SR. Systolic
blood pressure reactions to acute stress are associatedwith future hypertension status
in the Dutch Famine Birth Cohort Study. Int J Psychophysiol 2012;85:270–3.

16. Barnett PA, Spence JD, Manuck SB, Jennings JR. Psychological stress and the
progression of carotid artery disease. J Hypertens 1997;15:49–55.

17. Carroll D, Ginty AT, Der G, Hunt K, Benzeval M, Phillips AC. Increased blood
pressure reactions to acute mental stress are associated with 16-year cardiovascu-
lar disease mortality. Psychophysiology 2012;49:1444–8.

18. Ginty AT, Phillips AC, Higgs S, Heaney JL, Carroll D. Disordered eating behav-
iour is associated with blunted cortisol and cardiovascular reactions to acute psy-
chological stress. Psychoneuroendocrinology 2012;37:715–24.

19. Phillips AC, Hunt K, Der G, Carroll D. Blunted cardiac reactions to acute psycho-
logical stress predict symptoms of depression five years later: evidence from a
large community study. Psychophysiology 2011;48:142–8.

20. Matthews SC, Nelesen RA, Dimsdale JE. Depressive symptoms are associated with
increased systemic vascular resistance to stress. Psychosom Med 2005;67:509–13.

21. Kaushik RV, Haq MM, Desai HT, Patel MA. Depressive symptoms contribute to
increased response during cold pressor test in young adult persons. Nat J Physiol
Pharm Pharmacol 2019;9:387–91.

22. Taylor CB, Conrad A, Wilhelm FH, Neri E, DeLorenzo A, Kramer MA,
Giese-Davis J, Roth WT, Oka R, Cooke JP, Kraemer H, Spiegel D. Psycho-
physiological and cortisol responses to psychological stress in depressed
and nondepressed older men and women with elevated cardiovascular dis-
ease risk. Psychosom Med 2006;68:538–46.
Psychosomatic Medicine, V 84 • 170-178 177

Copyright © 2022 by the American Psychosomatic Society.
23. Gordon J, Ditto B, D’Antono B. Cognitive depressive symptoms associated with
delayed heart rate recovery following interpersonal stress in healthy men and
women. Psychophysiology 2012;49:1082–9.

24. Brindle RC, Ginty AT, Conklin SM. Is the association between depression and
blunted cardiovascular stress reactions mediated by perceptions of stress? Int J
Psychophysiol 2013;90:66–72.

25. Carroll D, Phillips AC, Hunt K, Der G. Symptoms of depression and cardiovas-
cular reactions to acute psychological stress: evidence from a population study.
Biol Psychol 2007;75:68–74.

26. Salomon K, Clift A, Karlsdóttir M, Rottenberg J. Major depressive disorder is as-
sociated with attenuated cardiovascular reactivity and impaired recovery among
those free of cardiovascular disease. Health Psychol 2009;28:157–65.

27. York KM, Hassan M, Li Q, Li H, Fillingim RB, Sheps DS. Coronary artery disease
and depression: patientswithmore depressive symptoms have lower cardiovascular re-
activity during laboratory-induced mental stress. Psychosom Med 2007;69:521–8.

28. Ginty AT, Masters NA, Nelson EB, Kaye KT, Conklin SM. Cardiovascular reac-
tions to psychological stress and abuse history: the role of occurrence, frequency,
and type of abuse. Anxiety Stress Coping 2017;30:155–62.

29. Carroll D, Ginty AT, Whittaker AC, Lovallo WR, de Rooij SR. The behavioural,
cognitive, and neural corollaries of blunted cardiovascular and cortisol reactions
to acute psychological stress. Neurosci Biobehav Rev 2017;77:74–86.

30. Schiweck C, Piette D, Berckmans D, Claes S, Vrieze E. Heart rate and high fre-
quency heart rate variability during stress as biomarker for clinical depression. A
systematic review. Psychol Med 2019;49:200–11.

31. LovalloWR. Early life adversity reduces stress reactivity and enhances impulsive
behavior: implications for health behaviors. Int J Psychophysiol 2013;90:8–16.

32. Chida Y, Hamer M. Chronic psychosocial factors and acute physiological re-
sponses to laboratory-induced stress in healthy populations: a quantitative review
of 30 years of investigations. Psychol Bull 2008;134:829–85.

33. Bunea IM, Szentágotai-Tătar A, Miu AC. Early-life adversity and cortisol re-
sponse to social stress: a meta-analysis. Transl Psychiatry 2017;7:1–8.

34. Voellmin A, Winzeler K, Hug E, Wilhelm FH, Schaefer V, Gaab J, La Marca R,
Pruessner JC, Bader K. Blunted endocrine and cardiovascular reactivity in young
healthy women reporting a history of childhood adversity. Psychoneuroendocrinology
2015;51:58–67.

35. Lovallo WR, Farag NH, Sorocco KH, Cohoon AJ, Vincent AS. Lifetime adver-
sity leads to blunted stress axis reactivity: studies from the Oklahoma Family
Health Patterns Project. Biol Psychiatry 2012;71:344–9.

36. Kendler KS,Kessler RC,NealeMC,HeathAC, Eaves LJ. The prediction ofmajor depres-
sion in women: toward an integrated etiologic model. Am J Psychiatry 1993;150:1139–9.

37. Danese A, Moffitt TE, Harrington H, Milne BJ, Polanczyk G, Pariante CM,
Poulton R, Caspi A. Adverse childhood experiences and adult risk factors for
age-related disease: depression, inflammation, and clustering of metabolic risk
markers. Arch Pediatr Adolesc Med 2009;163:1135–43.

38. Bernet CZ, Stein MB. Relationship of childhood maltreatment to the onset and
course of major depression in adulthood. Depress Anxiety 1999;9:169–74.

39. Klein DN, Arnow BA, Barkin JL, Dowling F, Kocsis JH, Leon AC, Wisniewski
SR. Early adversity in chronic depression: clinical correlates and response to
pharmacotherapy. Depress Anxiety 2009;26:701–10.

40. Shapero BG, Black SK, Liu RT, Klugman J, Bender RE, Abramson LY, Alloy
LB. Stressful life events and depression symptoms: the effect of childhood emo-
tional abuse on stress reactivity. J Clin Psychol 2014;70:209–23.

41. Powers A, Ressler KJ, Bradley RG. The protective role of friendship on the ef-
fects of childhood abuse and depression. Depress Anxiety 2009;26:46–53.

42. McLaughlin KA, Sheridan MA, Lambert HK. Childhood adversity and neural
development: deprivation and threat as distinct dimensions of early experience.
Neurosci Biobehav Rev 2014;47:578–91.

43. Widom CS, DuMont K, Czaja SJ. A prospective investigation of major depres-
sive disorder and comorbidity in abused and neglected children grown up. Arch
Gen Psychiatry 2007;64:49–56.

44. Gibb BE, Chelminski I, ZimmermanM. Childhood emotional, physical, and sex-
ual abuse, and diagnoses of depressive and anxiety disorders in adult psychiatric
outpatients. Depress Anxiety 2007;4:256–63.

45. Mullen PE, Martin JL, Anderson JC, Romans SE, Herbison GP. The long-term
impact of the physical, emotional, and sexual abuse of children: a community
study. Child Abuse Negl 1996;20:7–21.

46. Kessler RC, McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky
AM, Aguilar-Gaxiola S, Alhamzawi AO, Alonso J, Angermeyer M, Benjet C,
Bromet E, Chatterji S, de Girolamo G, Demyttenaere K, Fayyad J, Florescu S,
Gal G, Gureje O, Haro JM, Hu CY, Karam EG, Kawakami N, Lee S, Lépine J-
P, Ormel J, Posada-Villa J, Sagar R, Tsang A, Ustün TB, Vassilev S, Viana
MC, Williams DR. Childhood adversities and adult psychopathology in the
WHO World Mental Health Surveys. Br J Psychiatry 2010;197:378–85.

47. Stoltenborgh M, Bakermans-Kranenburg MJ, Alink LRA, van IJzendoorn MH.
The universality of childhood emotional abuse: a meta-analysis of worldwide
prevalence. J Aggress Maltreat Trauma 2012;21:870–90.

48. McCauley J, KernDE, Kolodner K, Dill L, Schroeder AF, DeChant HK, Ryden J,
Derogatis LR, Bass EB. Clinical characteristics of women with a history of child-
hood abuse: unhealed wounds. JAMA 1997;277:1362–8.

49. Turner HA, Butler MJ. Direct and indirect effects of childhood adversity on de-
pressive symptoms in young adults. J Youth Adolesc 2003;32:89–103.
February/March 2022

 Unauthorized reproduction of this article is prohibited.

https://www.yourethecure.org/progress-against-heart-disease-stroke-reflected-in-latest-statistics
https://www.yourethecure.org/progress-against-heart-disease-stroke-reflected-in-latest-statistics
http://dx.doi.org/10.1161/CIR.0000000000000757
http://dx.doi.org/10.1161/CIR.0000000000000757


ORIGINAL ARTICLE
50. Rugulies R. Depression as a predictor for coronary heart disease: a review and
meta-analysis. Am J Prev Med 2002;23:51–61.

51. Burke HM, Davis MC, Otte C, Mohr DC. Depression and cortisol responses to
psychological stress: a meta-analysis. Psychoneuroendocrinology 2005;30:846–56.

52. Heim C, Shugart M, Craighead WE, Nemeroff CB. Neurobiological and psychi-
atric consequences of child abuse and neglect. Dev Psychobiol 2010;52:671–90.

53. Carmelli D, Chesney MA, Ward MM, Rosenman RH. Twin similarity in cardio-
vascular stress response. Health Psychol 1985;4:413–23.

54. Ryff CD, Seeman TE,WeinsteinM.Midlife in the United States (MIDUS 2): Bio-
marker Project, 2004–2009: Psychophysiology Protocol Documentation 2011. Ann
Arbor, MI: Inter-university Consortium for Political and Social Research [distributor].

55. Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Measur 1977;1:385–401.

56. Ghazali SR, Elklit A, Balang RV, Chen YY. Concurrent validity and exploratory
factor analysis of theMalay version of Center for Epidemiologic Studies—Depression
Scale (CESD) among Malaysian adolescents. Psychiatry 2016;17:71–8.

57. Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for depression
in well older adults: evaluation of a short form of the CES-D. Am J Prev Med
1994;10:77–84.

58. Shrout PE, Yager TJ. Reliability and validity of screening scales: effect of reduc-
ing scale length. J Clin Epidemiol 1989;42:69–78.

59. Bernstein DP, Fink L, Handelsman L, Foote J, LovejoyM,Wenzel K, Sapareto E,
Ruggiero J. Initial reliability and validity of a new retrospective measure of child
abuse and neglect. Am J Psychiatry 1994;151:1132–6.

60. Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, Stokes
J, Handelsman L, Medrano M, Zule W. Development and validation of a brief
screening version of the Childhood Trauma Questionnaire. Child Abuse Negl
2003;27:169–90.

61. Bernstein DP, Ahluvalia T, Pogge D, Handelsman L. Validity of the Childhood
Trauma Questionnaire in an adolescent psychiatric population. J Am Acad Child
Adolesc Psychiatry 1997;36:340–8.

62. Fink LA, Bernstein D, Handelsman L, Foote J, Lovejoy M. Initial reliability and
validity of the childhood trauma interview: a new multidimensional measure of
childhood interpersonal trauma. Am J Psychiatry 1995;152:1329–35.

63. Seitz R, Vracotas N, Bechard-Evans L, King S, Abadi S, Joober R, Shah J, Malla
AK, Pruessner M. The Trier Social Stress Test in first episode psychosis patients:
impact of perceived stress, protective factors and childhood trauma.
Psychoneuroendocrinology 2019;105:155–63.

64. Penãz J. Photoelectric measurement of blood pressure, volume and flow in the
finger. In: Digest of the 10th International Conference onMedical and Biological
Engineering. Dresden. 1973;104.

65. Coyle DKT, Howard S, Bibbey A, Gallagher S, Whittaker AC, Creaven A-M. Per-
sonality, cardiovascular, and cortisol reactions to acute psychological stress in the
Midlife in the United States (MIDUS) study. Int J Psychophysiol 2019;148:67–74.

66. Schutte AE, Huisman HW, Van Rooyen JM, OosthuizenW, Jerling JC. Sensitiv-
ity of the Finometer device in detecting acute and medium-term changes in car-
diovascular function. Blood Press Monit 2003;8:195–201.

67. Turner JR, Hewitt JK, Morgan RK, Sims J, Carroll D, Kelly KA. Graded mental
arithmetic as an active psychological challenge. Int J Psychophysiol 1986;3:307–9.

68. Hayes AF. Introduction to Mediation, Moderation, and Conditional Process Analysis:
A Regression-Based Approach. 2nd ed. New York, NY: The Guilford Press; 2013.

69. Duschek S, Bair A, Hoffmann A,Marksteiner J,Montoro CI, Reyes del PasoGA.
Cardiovascular variability and reactivity in major depressive disorder. Psycho-
physiology 2021.

70. Taylor CB. Depression, heart rate related variables and cardiovascular disease. Int
J Psychophysiol 2010;78:80–8.

71. Heim C, Newport DJ, Bonsall R, Miller AH, Nemeroff CB. Altered pituitary-
adrenal axis responses to provocative challenge tests in adult survivors of child-
hood abuse. Am J Psychiatry 2001;158:575–81.
Psychosomatic Medicine, V 84 • 170-178 178

Copyright © 2022 by the American Psychosomatic Society.
72. Heim C, Newport DJ, Heit S, Graham YP, Wilcox M, Bonsall R, Miller AH,
Nemeroff CB. Pituitary-adrenal and autonomic responses to stress in women after
sexual and physical abuse in childhood. JAMA 2000;284:592–7.

73. Andersen E, Geiger P, Tauseef H, Schiller C, Bluth K, Watkins L, Xix K, Zhang
Y, Leserman J, Gaylord S, Girdler S. Effects of mindfulness-based stress reduc-
tion on acute pain and stress reactivity in women with early life abuse: a random-
ized control trial. Psychosom Med 2021;83:515–27.

74. Kimbrough E,Magyari T, Langenberg P, ChesneyM, Berman B.Mindfulness in-
tervention for child abuse survivors. J Clin Psychol 2010;66:17–33.

75. EarleyMD, ChesneyMA, Frye J, Greene PA, BermanB,Kimbrough E.Mindful-
ness intervention for child abuse survivors: a 2.5-year follow-up. J Clin Psychol
2014;70:933–41.

76. Carroll D, Lovallo WR, Phillips AC. Are large physiological reactions to acute
stress always bad for health? Soc Pers Psychol Compass 2009;3:725–43.

77. Van Dam N, Earleywine M. Validation of the Center for Epidemiologic Studies
Depression Scale—Revised (CESD-R): pragmatic depression assessment in the
general population. Psychiatry Res 2011;186:128–32.

78. Hanson JL, Albert D, Iselin A-MR, Carre JM, DodgeKA, Hariri AR. Cumulative
stress in childhood is associated with blunted reward-related brain activity in
adulthood. Soc Cogn Affect Neurosci 2016;11:405–12.

79. Campbell F, Conti G, Heckman JJ, Moon SH, Pinto R, Pungello E, Pan Y. Early
childhood investments substantially boost adult health. Science 2014;343:1478–85.

80. McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky AM, Kessler
RC. Childhood adversities and adult psychopathology in the National Comorbid-
ity Survey Replication (NCS-R) III: associations with functional impairment re-
lated to DSM-IV disorders. Psychol Med 2010;40:847–59.

81. Hammen C. Depression and stressful environments: identifying gaps in concep-
tualization and measurement. Anxiety Stress Coping 2016;29:335–51.

82. Bifulco A, Brown GW, Lillie A, Jarvis J. Memories of childhood neglect and
abuse: corroboration in a series of sisters. J Child Psychol Psychiatry 1997;38:
365–74.

83. Patten SB, Wilkes TCR, Williams JVA, Lavorato DH, El-Guebaly N,
Schopflocher D, Wild C, Colman I, Bulloch AGM. Retrospective and prospec-
tively assessed childhood adversity in association with major depression, alcohol
consumption and painful conditions. Epidemiol Psychiatr Sci 2015;24:158–65.

84. Carpenter LL, Carvalho JP, Tyrka AR,Wier LM,Mello AF,MelloMF, Anderson
GM, Wilkinson CW, Price LH. Decreased adrenocorticotropic hormone and cor-
tisol responses to stress in healthy adults reporting significant childhood maltreat-
ment. Biol Psychiatry 2007;62:1080–7.

85. Young ES, Doom JR, Farrell AK, Carlson EA, Englund MM,Miller GE, Gunnar
MR, Roisman GI, Simpson JA. Life stress and cortisol reactivity: an exploratory
analysis of the effects of stress exposure across life on HPA-axis functioning. Dev
Psychopathol 2020;1–12.

86. Lupien SJ, McEwen BS, Gunnar MR, Heim C. Effects of stress throughout the
lifespan on the brain, behaviour and cognition. Nat Rev Neurosci 2009;10:434–45.

87. Hankin BL. Childhood maltreatment and psychopathology: prospective tests of
attachment, cognitive vulnerability, and stress as mediating processes. Cognit
Ther Res 2005;29:645–71.

88. Gutman DA, Nemeroff CB. Persistent central nervous system effects of an
adverse early environment: clinical and preclinical studies. Physiol Behav
2003;79:471–8.

89. Hengesch X, Elwenspoek MMC, Schaan VK, Larra MF, Finke JB, Zhang X,
Bachmann P, Turner JD, Vögelec C, Muller CP, Schächinger H. Blunted endo-
crine response to a combined physical-cognitive stressor in adults with early life
adversity. Child Abuse Negl 2018;85:137–44.

90. Edwards VJ, Holden GW, Felitti VJ, Anda RF. Relationship between multiple
forms of childhood maltreatment and adult mental health in community respon-
dents: results from the adverse childhood experiences study. Am J Psychiatry
2003;160:1453–60.
February/March 2022

 Unauthorized reproduction of this article is prohibited.


