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Objective: Childhood trauma is linked to the dysregulation of physiological responses to stress, particu-
larly lower cardiovascular reactivity (CVR) to acute stress. The mechanisms that explain this associa-
tion, however, are not yet fully understood. Method: Using secondary data from the Midlife in the
United States (MIDUS) Biomarker Project (N = 1,148; n = 652 females), we examine whether social
integration can help explain the association between childhood trauma and lower CVR. Participants
completed a standardized laboratory stress paradigm which involved completing executive functioning
(Stroop) and mental arithmetic (MATH) tasks. Cardiovascular measurements were continuously
assessed using electrocardiogram (ECG) and Finometer equipment. The Social Well-Being Scale
(Keyes, 1998) and the Childhood Trauma Questionnaire (CTQ; Bernstein et al., 2003) measured social
integration and trauma, respectively. Results: Regression analyses demonstrated that childhood trauma
was associated with lower systolic (SBP; b = �.14, p , .001) and diastolic (DBP; b = �.11, p , .001)
blood pressure reactivity but not heart rate (HR) reactivity. Mediation analyses, using Hayes PROCESS
Model 4, showed that higher levels of trauma were associated with less social integration and in turn
linked to lower reactivity across all biological indices. Moreover, sensitivity analyses showed that this
indirect effect via social integration was evident for emotional and physical abuse, emotional and physi-
cal neglect, but not sexual abuse. Conclusion: Overall, the results indicated that dysregulated cardiovas-
cular stress responses owing to childhood trauma may be shaped by a lack of social integration. The
implications of this, as well as the findings for the individual types of trauma, are discussed.

Clinical Impact Statement
These findings highlight the importance of social integration for the health of those made vulnerable
by adverse childhood experiences. This knowledge offers a potentially useful and inexpensive
approach to support trauma-exposed individuals, potentially reducing some of its longer-lasting
impacts on physical health. Although experimental research is needed to provide evidence for
socially-based interventions for those who have experienced trauma, this research sets the founda-
tion for further investigation, and points to the implications for policy and practice.
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The experience of trauma and adverse life events during child-
hood has been shown to have widespread consequences for psy-
chological and physical health (Danese et al., 2007, 2008; Moffitt
et al., 2013). A range of traumatic stressors, including sexual

abuse, physical abuse, exposure to violence, parental substance
abuse, and neglect, have not only been linked to greater risk of
mental health disorders, including PTSD (Alisic et al., 2014;
Pratchett & Yehuda, 2011) and depression (Kessler et al., 2010)
but also to physical health outcomes, such as cancer, liver disease,
respiratory disease (Felitti et al.,1998; Gilbert et al., 2015; Hughes
et al., 2017; Kessler et al., 2010; Wegman & Stetler, 2009) and, in
particular, the development of cardiovascular disease (CVD; for
reviews, see Basu et al., 2017; Jakubowski et al., 2018; Loria
et al., 2014; Su et al., 2015; Suglia et al., 2020). Specifically, it is
hypothesized that the experience of trauma during childhood, a sensi-
tive developmental period, can cause long-term changes in a range
of interrelated biological systems such as neural, endocrine, immune,
and cardiovascular systems (al’Absi et al., 2021; Danese &
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McEwen, 2012). Research has shown that individuals who report
adverse childhood experiences demonstrated altered patterns of
physiological responses to stress (McLaughlin et al., 2014, 2015);
however, the social factors that might explain, or indeed mitigate,
the effect of childhood trauma on such adverse physical health out-
comes are yet to be fully examined.

Physiological Reactivity to Stress

The importance of examining physiological responses to stress is
underscored by the well-established cardiovascular reactivity
(CVR) hypothesis, which suggests that individuals who show phys-
iological responses to stress outside of normative ranges are more
likely to experience negative physical health outcomes, such as
CVD, later in life (Krantz & Manuck, 1984; Obrist, 1976, 1981;
Turner et al., 2020). Indeed, longitudinal research has demonstrated
that exaggerated and prolonged CVR to stress (particularly exces-
sive blood pressure responses) is a risk factor for future CVD (Car-
roll et al., 2012; Chida & Steptoe, 2010). In addition to this, and
consistent with the principles of homeostatic regulation (McEwen,
1998; McEwen & Seeman, 1999), individuals who exhibit CVR
below normal operating ranges are also thought to be at risk of neg-
ative health outcomes. Comparatively lower levels of CVR than
what would typically be seen during stress (often termed “blunted
reactivity”; Phillips et al., 2013) has been linked to a range of nega-
tive health outcomes including depression, obesity, eating disorders,
addiction, greater illness frequency, poorer self-reported health,
greater physical disability, lower bone mass, and greater musculo-
skeletal pain (Carroll, 2011; Carroll et al., 2007, 2008; Ginty et al.,
2012; Phillips, 2011; Phillips et al., 2012, 2013; Turner et al., 2020)
as well as, importantly, PTSD (e.g., Zimmerman et al., 2020).

Trauma and Physiological Responses to Stress

Overall, research has implicated the experience of early adversity
in dysregulated responses to stress (al’Absi et al., 2021; Alastalo
et al., 2009; Appelmann et al., 2021; Carpenter et al., 2007, 2011;
Felitti et al., 1998; Iob et al., 2021; Trickett et al., 2014). In particular,
childhood trauma has been linked to lower cardiovascular responses
to laboratory stress in both adolescents (Gooding et al., 2016; Murali
& Chen, 2005) and adults (Bourassa et al., 2021; Ginty et al., 2017;
Heim et al., 2000; Lovallo et al., 2012; Voellmin et al., 2015).
Although it is not yet fully understood why childhood trauma is impli-
cated in lower physiological responses, some researchers have specu-
lated that trauma can lead to a “burn out” phenomenon, such that
consistently elevated levels of arousal during early development
results in long term changes in biological systems and dampened
responses to future stress (Carpenter et al., 2011; De Bellis & Zisk,
2014; Murali & Chen, 2005; Tarullo & Gunnar, 2006). In essence, it
can be seen as the body’s way of adapting to, or regulating, prolonged
arousal over time. Although these hypotheses are often discussed in
terms of cortisol responding (i.e., the stress hormone), overall, it
appears that experience of childhood adverse events translates to dys-
regulated patterns of stress responsivity across multiple biological sys-
tems including the cardiovascular system. Given its implications for
physical health outcomes, it is important to identify the mediating
pathways by which childhood trauma is linked to maladaptive cardio-
vascular responses to stress. Indeed, drawing on the social psychologi-
cal literature may shed light on the process by which this occurs.

Social Support, Social Integration, and Health

One of the most commonly documented psychosocial factors to
influence health is social support (i.e., the provision and receipt of
psychological and tangible resources from social networks; Uchino
et al., 2012), as evidenced by multiple reviews on the topic over the
past 4 decades (e.g., Berkman & Glass, 2000; Cohen & Syme, 1985;
Holt-Lunstad et al., 2010; Uchino, 2004; Uchino et al., 2018). The
association between social support and better cardiovascular function-
ing (see Uchino, 2006, for review) is often explained by the fact that
when support is available to us during stressful periods it can help us
to reappraise the stressor in a more positive or manageable way, facili-
tating coping and reducing distress (Rueger et al., 2016).

Although social support has also been implicated in the reduction
of PTSD and the adverse effect of trauma (e.g., John-Henderson &
Ginty, 2020; Robinaugh et al., 2012; Sippel et al., 2015), this
research often does not consider the value of community and
group-based factors, particularly for trauma-exposed individuals.
Social support theory is not synonymous with perspectives pertain-
ing to collective or group-based resources (such as social identity
theory [SIT]; Tajfel & Turner, 2004); however, moving from an
individualized perspective on support to incorporate perceived
belonging and social integration to the community may provide a
unique understanding of how social processes may alleviate the
adverse physiological effect of stress, and indeed, trauma.

Although not entirely unlike social support theory, the inte-
grated social identity model of stress (ISIS; Haslam et al., 2005;
Haslam & Reicher 2006) suggests that the groups we identify with
and integrate into can act as a collective resource that can alter the
meaning and experience of stress (in a more positive way), as well
as offer social support, thus buffering the negative effect of stress
on health. ISIS also suggests, however, that social identity proc-
esses are central to understanding the implications of stress. Of
distinct relevance here, Haslam et al. (2005) state that it is key that
individuals perceive they belong to the group to acquire the poten-
tial health benefits of such resources.

Importantly, research has highlighted the risk of reduced social
integration for morbidity and mortality (Schwarzer & Rieckmann,
2002). For example, a lack of social integration has been linked to
poor heart rate variability and increased risk of CVD (Gouin et al.,
2015), as well as cardiovascular related mortality (Horsten et al.,
2000). Indeed, researchers have argued that social integration can
have stress-buffering properties, thus extending our understanding
of processes linking social integration to health (Barrera, 1986;
Uchino, 2004), and pointing to the potential importance of integra-
tion for cardiovascular responsivity to stress. Albeit limited, there is
growing experimental evidence to suggest that social processes can
influence how individuals appraise and physiologically respond to
stress (e.g., Gallagher et al., 2014; Scheepers & Ellemers, 2005). In
essence, if a lack of social integration can be detrimental for health,
maintaining high or adequate levels can be protective for health,
particularly in terms of how we physiologically respond to stress.

Trauma and Social Integration

Although the implications of social integration for physiological
health have been established, it is important to note that trauma
can also have repercussions for social integration. Social integra-
tion, and the valuable resources offered by group memberships,

2 MCMAHON ET AL.

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

C
on
te
nt

m
ay

be
sh
ar
ed

at
no

co
st
,b

ut
an
y
re
qu
es
ts
to

re
us
e
th
is
co
nt
en
ti
n
pa
rt
or

w
ho
le
m
us
tg

o
th
ro
ug
h
th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n.



can be thought of as a buffer against the negative effects of trauma
(e.g., supporting and helping individuals to cope with trauma);
however, traumatic experiences often impact people’s capacity to
engage with and gain support from relevant social and occupa-
tional groups (Haslam et al., 2012; Muldoon et al., 2019). As well
as undermining people’s faith and trust in others, the experience of
trauma can reduce the willingness of those affected by traumatic
abuse to engage with others (Ozer et al., 2003). In addition, many
traumatic experiences including child abuse and neglect are highly
stigmatized, and as such survivors are often positioned on the mar-
gins of society, reducing their ability to access social, psychologi-
cal and economic resources (Muldoon et al., 2021). As such,
altered cardiovascular reactivity indices among trauma-exposed
individuals (e.g., Bourassa et al., 2021; McLaughlin et al., 2014,
2015) may be shaped by poorer social integration and reduced
ability to access group-based resources in support of health.

The Present Study

In summary, the link between childhood trauma, maladaptive
physiological responses to stress (e.g., Bourassa et al., 2021; Voell-
min et al., 2015), and adverse health outcomes (Jakubowski et al.,
2018) is relatively well established within the health psychology lit-
erature. In parallel, social psychological research has shown that
trauma can influence social integration and in particular people’s
sense of belonging with groups and communities (Muldoon et al.,
2021). Although each of these pathways has been explored inde-
pendently, here, we merge these paradigms to examine whether
social integration acts as a mediating factor in explaining how
trauma can lead to maladaptive cardiovascular responses to stress.
This is an important avenue for research given the potential for
improved social integration and social resources to support the
health of those made vulnerable by adverse childhood experiences.

Method

Design

This study presents research on secondary data from the Midlife
in the United States (MIDUS); a national, longitudinal survey of
more than 7,000 Americans. The MIDUS study, which is funded
by National Institute on Aging, was conducted by the University
of Wisconsin Institute on Aging to explore the behavioral, psycho-
logical, and social factors for understanding age-related differen-
ces in mental and physical health. The present study focused on
the Biomarker Project (Project 4) of MIDUS 2 and adapts a cross
sectional, observational design. The purpose of the Biomarker Project
(Project 4) was to include biometric assessments of a subsample of
MIDUS respondents, with the view to identifying biopsychosocial
pathways that may influence health outcomes. Biometric data were
collected at University of California, Los Angeles, Georgetown Uni-
versity, and the University of Wisconsin and processed at the Colum-
bia University Medical Center (CUMC) in the laboratory of Dr.
Richard Sloan. Data collection was approved by the Education and
Social/Behavioral Sciences and the Health Sciences institutional
review boards at the University of Wisconsin-Madison. Further infor-
mation on MIDUS and access to the data can be obtained via http://
midus.wisc.edu/.

Participants

The Biomarker Project contains data from 1,255 participants (n =
713 [65.8%] females) ranging in age from 34 to 84 (Mage = 54.09,
SD = 1.59). Participants were excluded from participating in the pro-
tocol if baseline blood pressure measures during the termination cri-
teria phase were greater than 180/100 based on three readings taken
5 minutes apart (See Psychophysiological Blood Pressure Termina-
tion Criteria available at http://midus.wisc.edu/) because this is indic-
ative of hypertension. From this sample, a number of participants
were removed owing to missing data (n = 82) or for having com-
pleted a different task (PASAT) that was subsequently changed from
the original protocol (n = 25); a final sample of 1148, with 496 males
(43.2%) and 652 (56.8%) females (Mage = 56.94; SD = 11.45), is ana-
lyzed. Table 1 includes further details of participant characteristics.

Materials and Apparatus

Childhood Trauma Questionnaire

Childhood trauma was assessed using the 28-item self-report Child-
hood Trauma Questionnaire (CTQ; Bernstein et al., 2003), a com-
monly used validated measure for retrospectively evaluating
childhood trauma in adults. This measure assessed trauma scores
across five subscales: emotional abuse (EA), physical abuse (PA),
sexual abuse (SA), physical neglect (PN), and emotional neglect
(EN), as well as a summed total trauma score. Items were reported on
a Likert scale ranging from 1 (Never True) to 5 (Very Often True)
with higher scores indicating higher levels of trauma. Reliability anal-
yses for the overall scale yielded a Cronbach’s a of .85. Although not
central to the main analyses, good reliability for each of the individual
subscales was also noted (emotional abuse a = .87; physical abuse
a = .79; sexual abuse a = .94; physical neglect a = .70; and emotional
neglect a = .89). Descriptive statistics on the CTQ, included in Table
2, are relatively similar, or slightly above, normative data on the CTQ
(Scher et al., 2001). Frequencies are also provided (See Table 3 of the
online supplemental materials) for those who did or did not experi-
ence each type of trauma. Notably, 98.3% of the participants who
completed the questionnaire reported experiencing at least one type of
trauma. Sexual abuse was the most commonly reported type of
trauma, with 76.3% of the sample reported experiencing it (regardless
of how frequently it occurred).

Table 1
Participant Characteristics

Characteristic N % M SD

Sex
Male 496 43.20
Female 652 56.80

Ethnicity
White 889 77.40
Black, African American 25 2.20
Native American, Inuit, Aleut 13 1.10
Asian 3 0.30
Other 28 2.50

Age 56.94 11.45
Body mass index 29.80 6.59
Household total income ($US) 77,833.82 61,276.62
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Social Integration

Social integration was assessed using the ‘Social Integration’
subscale of the Social Well-being Scale (Keyes, 1998). Items,
which include “I do not feel I belong to anything I’d call a commu-
nity,” “I feel close to other people in my community,” and “My
community is a source of comfort” were reported on a scale of 1
(Strongly Agree) to 7 (Strongly Disagree); higher scores refer to
higher levels of social integration. Total scores were calculated as
the sum of all items following reverse coding. Good internal reli-
ability was evident within the present sample (Cronbach’s a = .75).

Stress Testing Protocol

The stress-testing protocol lasted approximately 90 minutes and
involved an 11-minute baseline period followed by the first six-minute
psychological stress task. Subsequently, there was a recovery period
that lasted 6 minutes, and finally the second six-minute psychological
stress task. The order in which these tasks were presented to partici-
pants were counterbalanced. The stress tasks used in the protocol
were tests of executive function and mental arithmetic which are com-
monly used to elicit a cardiovascular stress response (e.g., Ginty et al.,
2017; Howard et al., 2011; McLaughlin et al., 2014; Voellmin et al.,
2015). Mental arithmetic was assessed using the Morgan and Turner
Hewitt (MATH) task (Turner et al., 1986). Details and validation of
the tasks are reported elsewhere (Ryff et al., 2019), and further infor-
mation on the protocol is available in the Psychophysiology Protocol
Documentation available from MIDUS (http://midus.wisc.edu/). In
brief, this is a computerized task where a math problem is presented
on screen, followed by the word “equals,” with a solution to the prob-
lem finally appearing for up to 1.0 second. The participants were
required to press one of two keys (corresponding to yes or no) on a
keypad to indicate whether the presented solution is correct or not.
The task varied in level of difficulty, beginning at level 3, and subse-
quent levels of difficulty were determined by response accuracy on
the previous trial. Note that the mental arithmetic task was changed
from the PASAT to the MATH three months after Project 4 data col-
lection began (n = 25 participants) to reduce respondent burden, con-
fusion, and frustration; these participants were removed and only
participants who completed the MATH task are assessed in the cur-
rent sample. In addition, a modified version of the Stroop task was
also presented to participants where they were shown one of four
color name words (blue, green, yellow, or red) in a font color that was
either congruent or incongruent with the name. Participants were
instructed to select one of four keys on the keyboard that corre-
sponded to the color of the letters in the word, not the color name.

Psychological Responses to Stress

To measure psychological stress appraisal to the tasks, partici-
pants reported their stress levels verbally on a scale from 1 (not
stressed at all) to 10 (extremely stressed) at baseline and during
each stressor.

Cardiovascular Assessment

Physiological data were assessed continuously throughout the
protocol using electrocardiogram (ECG) and Finometer equip-
ment. Systolic and diastolic blood pressure (SBP; DBP) were
recorded noninvasively using a Finometer (Finapres Medical Sys-
tems, Amsterdam, Netherlands); a finger cuff was placed on the
middle finger of the nondominant hand, and a blood pressure arm
cuff was placed on the upper arm of the same arm. Heart rate
(HR) was measured using ECG. Beat-to-beat analog ECG signals
were collected and then digitized at a sampling rate of 500 Hz by a
16-bit National Instruments analog-to-digital (A/D) board installed
in a microcomputer. ECG electrodes were placed on the left and
right shoulders, as well as the left lower quadrant. Heart rate (HR)
was calculated as an average of all valid RR intervals and has been
converted to beats per minute.

Statistical Analyses

For ease of interpretation, and consistent with previous research
examining MIDUS data (e.g., Bibbey et al., 2013; Coyle et al.,
2020; Creaven et al., 2020), CVR was computed as the difference
between average baseline measures and average stress measures
(across the two stress tasks). Prior to the main analyses, a series of
repeated-measures t tests were conducted to test for differences
between baseline measures of psychological stress levels and
reported levels of stress during the task, as well as differences
between baseline and task measures of SBP, DBP, and HR. This
was to confirm that participants perceived the stressor to be psy-
chologically stressful and that they physiologically reacted to the
stressor. The main analyses first consisted of a series of linear
regression analyses to examine the association between childhood
trauma and each CVR parameter. Following this, a series of medi-
ation analyses to test social integration as a mediator between
childhood trauma (independent variable) and CVR (individual de-
pendent variables) using Hayes’s PROCESS (Model 4) were con-
ducted. Analyses were conducted using IBM SPSS Version 26.

Table 2
Descriptive Statistics on Childhood Trauma

Total Male Female

Childhood trauma M SD M SD M SD

Emotional abuse 8.03 4.18 7.40 3.37 8.50 4.66
Physical abuse 7.03 3.12 6.94 2.74 7.09 3.38
Sexual abuse 6.59 3.97 5.66 2.32 7.31 4.75
Emotional neglect 9.76 4.59 9.62 4.24 9.87 4.83
Physical neglect 6.94 2.80 6.80 2.47 7.04 3.01
Total CTQ 38.84 14.29 36.94 11.28 40.29 16.08

Note. CTQ = Childhood Trauma Questionnaire. Range for subscales = 5–25; Range for total scale = 20–114.
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Results

Preliminary Analyses

To ensure that the task elicited a physiological stress response,
results from a series of paired-samples t tests showed a statistically
significant difference between baseline and task period for SBP,
t(1017) = 34.99, p , .001, d = 1.35, DBP, t(1017) = 43.85, p ,
.001, d = .63, and HR, t(1073) = 31.76, p , .001, d = .33. Table 3
presents all means (and SDs) for each cardiovascular parameter
during resting and task phases, as well as reactivity scores. An
additional t test also demonstrated that participants perceived the
task to be psychologically stressful; there was a statistically signif-
icant increase from baseline stress ratings (M = 2.03, SD = 1.49,
Range 1–10) to stress ratings for the overall task period (M = 4.59,
SD = 1.89), t(1121) = 49.04, p, .001, d = 1.50.

Main Analyses

Regression analyses show that childhood trauma is negatively
associated with SBP (b = �.14, t = �4.42, p , .001, 95% CI
[�.15, �.06]) and DBP (b = �.11, t = �3.59, p , .001, [�.05,
�.02]) reactivity, but not HR (b = �.06, t = �1.86, p = .06, [�.03,
.001]) reactivity. This suggests that an increase in childhood
trauma is associated with lower blood pressure reactivity. Follow-
ing this, a series of mediation analyses were conducted to examine
social integration as a mediating variable explaining the associa-
tion between childhood trauma and each cardiovascular parameter.
Although a total and direct effect was only evident for SBP and
DBP reactivity (See c and c’ pathways in Figure 1), analysis con-
firmed a significant indirect effect between childhood trauma and
SBP reactivity (b = �.01, SE = .006, [�.03, �.002]), DBP reactiv-
ity (b = �.005, SE = .002, [�.01, �.002]) and HR reactivity (b =
�.005, SE = .002, [�.01, �.002]) via social integration.1 These
findings suggest that higher levels of childhood trauma are associ-
ated with less social integration (see A paths in Figure 1), which in
turn is linked to lower SBP, DBP, and HR reactivity in response to
stress (see B paths in Figure 1).

Sensitivity Analyses: Trauma Type

Additionally, given that the childhood trauma questionnaire
assesses trauma across a range of different trauma types (emo-
tional, physical, and sexual abuse, and physical and emotional
neglect), additional sensitivity analyses examined social integra-
tion as a mediator between each of the aforementioned traumatic
experiences and SBP, DBP, and HR reactivity to stress. Interest-
ingly, an indirect effect via social integration was evident for emo-
tional abuse (SBP: b = �.04, SE = .02, [�.08, �.004]; DBP: b =
�.05, SE = .007, [�.03, �.004]; HR: b = �.02, SE = .006, [�.03,
�.007]), physical abuse (SBP: b = �.03, SE = .02, [�.07, �.006];
DBP: b = �.01, SE = .007, [�.03, �.003]; HR: b = �.01, SE =
.006, [�.03, �.003]), emotional neglect (SBP: b = �.05, SE = .02,
[�.10, �.005]; DBP: b = �.02, SE = .009, [�.01, �.004]; HR:
b = �.02, SE = .008, [�.04, �.009]), and physical neglect (SBP:
b = �.06, SE = .03, [�.12, �.01]; DBP: b = �.02, SE = .01,
[�.05, �.007]2; HR: b = �.02, SE = .009, [�.04, �.005]; see
Figures 1.2, 1.3, 1.5, and 1.6 in the online supplemental materials,
where experiencing more of these types of trauma was related to

lower levels of social integration and, in turn, lower stress reactiv-
ity. Interestingly, no significant indirect effect of social integration
for sexual abuse on SBP (b = �.01, SE = .01, [�.04, .003]) or
DBP (b = �.006, SE = .005, [�.02, .001]) was noted; however, a
statistically significant indirect effect via integration was evident
for HR (b = �.006, SE = .006, [�.02, �.0001]), although this is a
small effect (see Figure 1.4 in the online supplemental materials).
Overall, these results from the individual pathways showed that
whereas lower social integration was linked to lower blood pres-
sure reactivity (SBP, DBP), sexual abuse was not associated with
social integration. For HR, however, higher rates of sexual abuse
were associated with decreased social integration, and this in turn
was associated with lower CVR. Overall, the lack of significance
for two of the three key biological indices suggests a weaker effect
for social integration as a mediating pathway by which childhood
trauma is linked to adverse CV responses with regards to sexual
abuse, over other forms of trauma.

Discussion

Summary of Findings

Using data from the MIDUS national survey, the current study
examined whether the relationship between childhood trauma and
altered patterns of physiological responses to stress is mediated by
social integration. First, as predicted, the results indicated that
experiences of childhood trauma were linked to lower reactivity.
Second, in line with our expectations, the results demonstrate that
social integration mediates this relationship; respondents that
reported increased levels of childhood trauma also reported lower
levels of social integration, and this in turn was associated with
lower levels of cardiovascular responses to acute stress.

Childhood Trauma and Lower CVR

We found evidence of a direct association between childhood
trauma and lower levels of reactivity which corroborates a wealth
of existing literature showing that adverse childhood experiences
are linked to lower CVR to laboratory stress (Bourassa et al.,
2021; Heim et al., 2000; Lovallo et al., 2012; Voellmin et al.,
2015). Indeed, the present study supports the hypothesis that child-
hood trauma is linked to dysregulated patterns of stress responsiv-
ity as highlighted by McLaughlin et al. (2014, 2015). Our findings
related to the more recent “blunted” (i.e., lower) reactivity hypoth-
esis, and contributes to better understanding the psychosocial fac-
tors that precede such responses, and how lower cardiovascular
responses to stress occurs. The present study extends this line of
enquiry and implicates social integration (or lack thereof) in the

1When controlling for body mass index and medication use, results
remained the same. Regression analyses showed that CTQ was associated
with SBP (b = �.13, p , .001) and DBP (b = �.10, p = .001) but not HR
(b = �.05, p = .10), and mediation analyses showed a significant indirect
effect via social integration for SBP (b = �.01, [�.03, �.001]), DBP (b =
�.001, [�.002,�.001]) and HR (b =�.005, [�.009,�.001]).

2 All subgroup analyses withstood the adjustment of the Bonferroni
correction on the overall model significance, with the exception of social
integration mediating the effect of physical neglect on DBP reactivity (p =
.004).
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relationship between childhood trauma and maladaptive physio-
logical responses to stress.

Social Integration as a Mediator

First, the results suggest that childhood trauma can adversely
impact social integration. Indeed, this is in line with previous liter-
ature demonstrating that childhood trauma often isolates individu-
als from their own communities of support (Haslam et al., 2012;
Muldoon et al., 2021), alters how people engage and respond to
their social groups, and undermines levels of trust and connection
with others (Muldoon et al., 2019). This lack of social integration
is then, in turn, linked to lower levels of cardiovascular reactivity.
These findings support the notion that social factors are important
correlates of biological indices of physiological health. Indeed, it
extends existing research that has demonstrated that social proc-
esses can influence how individuals appraise and physiologically
respond to stress (e.g., Gallagher et al., 2014; Scheepers &
Ellemers, 2005) while also highlighting the damaging effect that a
lack of social integration, in particular, can have on stress respon-
sivity. Most importantly, our findings indicate that it is plausible
that the altered cardiovascular reactivity metrics brought about by
childhood trauma may be shaped by an associated lack of social
integration. In essence, the ability for individuals who have experi-
enced greater childhood trauma to access resources to protect
physiological health is reduced.

Trauma Type

Given that the CTQ assess trauma across five different trauma
types (i.e., physical abuse, emotional abuse, physical neglect,

emotional neglect, and sexual abuse), follow-up subgroup analyses
explored these specific types of trauma as separate predictors.
Emotional and physical abuse, and emotional and physical neglect,
were all associated with less social integration, which in turn was
linked to lower reactivity across all three biological parameters.
These effects are as anticipated, and in line with related findings
that some specific types of trauma, such as emotional and physical
abuse, has more adverse effects on social integration (Barnett,
1997; Elliott et al., 2005; Loos & Alexander, 1997). It is worth
acknowledging the results for sexual abuse, in particular.

The indirect effect of childhood sexual abuse on CVR via social
integration was only significant for HR reactivity, but not for SBP
or DBP reactivity: increased sexual abuse was associated with
decreased social integration and, in turn, lower HR reactivity. The
lack of statistical significance for two of the three parameters (SBP
and DBP) may suggest that a socially based factor may not be
enough to buffer or mediate the impact that sexual abuse may
have on physiological biomarkers. Sexual abuse is a trauma that
remains highly stigmatized, and such traumas can marginalize
individual and reduce their ability to access social, psychological
and economic resources (Muldoon et al., 2021). Thus, overall low
or limited levels of social integration may not counteract the dam-
aging health impact of such a stigmatized trauma (Lee, 2019; cf.
Stanley et al., 2019). It is also worth noting that the mechanism by
which sexual abuse impacts CVR may differ from other types of
trauma. Indeed, scholars (Carpenter et al., 2011; Flory et al., 2009;
Weissbecker et al., 2006) have reported varying physiological
responses to stress across the different subgroups of those affected
by childhood trauma. Similarly, previous research has highlighted
that when examining the relationship between social variables

Table 3
Descriptive Statistics for Baseline, Task, and Reactivity Scores for Each CVR Parameter

Baseline scores Task scores
Change scores
(Reactivity)

Parameter M SD M SD M SD

SBP (mm hg) 123.77 18.38 136.31 21.58 12.54 11.43
DBP (mm hg) 61.24 11.75 67.26 12.16 6.02 4.38
HR (mm hg) 72.95 10.76 76.56 11.22 3.61 3.72

Note. SBP = systolic blood pressure; DBP = diastolic blood pressure; HR = heart rate.

Figure 1
Simple Mediation Diagram Demonstrating Social Integration as a Mediating
Factor Between CTQ and all CVR Parameters

* p , .05. ** p , .01. *** p , .001.
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(i.e., social support) and health outcomes among people who have
experienced sexual abuse, there are overlapping and inconsistent
findings, highlighting the need for research directly examining this
type of trauma (e.g., Steine et al., 2020) and indeed the support
and integration of those exposed to sexual abuse. Given these
mixed findings and the stigmatizing nature of sexual abuse, this is
an avenue of research that warrants further investigation.

Strengths, Limitations, and Future Directions

The limitations of the “blunted” reactivity literature, particularly
with regard to determining a threshold of what constitutes a lower
and “blunted” response in comparison to a lower and “adaptive”
responses (in terms of changes in mm hg) should be noted. The
change in blood pressure and heart rate from baseline to task
within this sample (SBP = 12.54 mm hg, DBP = 6.02 mm hg,
HR = 3.61 bpm) is consistent with existing research concluding a
“blunted” response (e.g., Brindle et al., 2017); however, without a
predetermined threshold, the use of the term “blunted” should be
used tentatively and should be noted as a limitation of both this
study, and the field as a whole. Interestingly, in a bid to address
this issue, researchers have adapted a data-driven approach and
examined hypo- and hyper- reactivity with quartiles (e.g., Lang
et al., 2016). Although this approach does not allow us to investi-
gate the main objective of this article (i.e., mediational pathways),
we have reported logistical regression analyses on trauma types
using this approach to CVR in the online supplemental materials
(Table 4). Until a consensus for hypo- and hyper- reactivity
response thresholds is established, however, future research could
consider adapting this statistical approach where possible, even as
additional analyses.
Moreover, although the MIDUS dataset is longitudinal, only one

wave was included in the current study because of the Biomarker Pro-
ject linked to Wave 2. As such, this study is cross-sectional in nature,
and we cannot infer causality. However, we present associational pat-
terns to highlight mechanisms that may link childhood trauma, social
processes, and biomarkers of physiological health. Future research
should consider experimentally manipulating social resources such as
social integration or social identification within a laboratory setting,
with the view to developing socially based interventions that may
reduce the adverse health effects of childhood trauma.
Although there are benefits to using publicly available second-

ary data (e.g., large sample size, reduced participant burden), this
can also come with limitations. Of note to this study, the stress
tasks used within this protocol are tasks of executive functioning
(cognitive stress tasks) with no salient emotional aspect to the
task. While these tasks are commonly used within CVR research,
it is worth noting that past research examining the effect of trauma
on CVR have observed differences in responses with respect to the
type of task used. For example, Bourassa and Sbarra (2022)
showed that a task with low personal salience (e.g., serial subtrac-
tion math stressor) was associated with a lower blood pressure
response among people with a history of more traumatic experien-
ces, whereas a task with higher personal emotional salience (e.g., a
divorce-recall task) was associated with a higher blood pressure
response. Although significant effects are noted within the current
sample, perhaps more pronounced effects may be evident if emo-
tional-provocation tasks were used.

Despite the limitations of the design, constrained by secondary
data analysis, this is a large sample, particularly for physiological
data, and includes both a diverse and difficult to reach population.
Moreover, it uses existing, publicly available data while maintain-
ing rigorous methodological stress-testing protocols to assess
objective, biological markers of health.

Conclusion

Taken as a whole, these findings point to the potential for social
integration to support the health of those made vulnerable by
adverse childhood experiences and have important theoretical and
clinical implications. From a theoretical standpoint, this research
merges health, social and developmental psychology paradigms to
demonstrate that social psychological processes contribute to our
understanding of how trauma impacts physical health. Although
research at the intersection of health and social psychology is not
new, it reinforces the value of drawing on what we typically see as
different schools of thought to shed light on unanswered questions
and provide new perspectives on existing ideas.

With respect to clinical implications, the knowledge that social
resources are at least one potential mechanism that facilitates the
association between trauma and physical health is valuable for
those working with trauma exposed individuals. In fact, this
knowledge offers a potentially useful and inexpensive approach to
support those at risk (by virtue of their experience of childhood
trauma) and a way to potentially ameliorate some of its longer-
lasting impacts on physical health. Although further experimental
research is undoubtedly needed to provide evidence for socially
based interventions among trauma-exposed individuals, this
research sets the foundation for further investigation, and points to
the implications for policy and practice.
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