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Abstract

Objective—Adult attachment discourse patterns and current family relationship quality were
examined as predictors of health behaviors and number of Metabolic Syndrome (MetS) criteria
met.

Methods—A sample of 215 White/European American and Black/African American adults, aged
35 to 55, were examined cross-sectionally. Discourse was assessed with the Adult Attachment
Interview (AAI), specifically: 1) coherence, a marker of attachment security, 2) unresolved
trauma/loss, a marker of disorganized and distorted cognition related to trauma, and 3)
idealization, the tendency to minimize the impact of stressful experiences. Health behaviors of
diet, exercise, smoking and alcohol use were also assessed, as were adverse childhood
experiences, current depressive symptoms and relationship functioning. MetS includes
hypertension, hyperglycemia, high triglycerides, low HDL cholesterol, and obesity.

Results—Using path analysis and accounting for childhood adversity and depressive symptoms,
AAI coherence and unresolved trauma or loss were directly linked to number of MetS criteria met
(B = —.22 and .21 respectively). Idealization was indirectly linked to MetS through poor diet (f =
-.26 and -.36 respectively), predicting 21% of the variance in number of MetS criteria met.

Conclusions—Attachment representations related to stress appraisal and care-seeking behaviors
appear to serve as cognitive mechanisms increasing risk of MetS.

Correspondence concerning this manuscript should be sent to Judith A. Crowell, MD, Division of Child and Adolescent Psychiatry,
Putnam Hall-South Campus, Stony Brook University, Stony Brook, NY 11794, judith.crowell@stonybrookmedicine.edu.
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The attachment system is hypothesized to be the primary system of safety and stress
management across the life span (Ainsworth, 1985, 1991; Bowlby, 1969/1982; Bretherton,
1985; Waters, Kondo-lkemura, Posada, & Richters, 1991; Weiss, 1982). Development of the
attachment system includes learning to identify danger and distress and employing
attachment relationship-oriented behaviors to manage stress and restore physiological and
psychological homeostasis. The benefits of infant attachment with respect to safety, security,
and socialization have been extensively explored (Cassidy & Shaver, 2008). In contrast, life
span benefits of the attachment system have been much less frequently studied (Coan, 2008;
Magai, 2008). Nevertheless, it has been hypothesized that as a system of safety and
homeostasis, the attachment system in adults should significantly impact on health behaviors
and outcomes (Ciechanowski, Sullivan, Jensen, Romano, & Summers, 2003; Feeney &
Ryan, 1994; Fricchione, 2011; Glanz & Schwartz, 2008; Maunder & Hunter, 2009).

Development of the attachment system

Attachment or secure base behaviors, emerging in infancy and manifested across the life
span, include maintaining awareness of attachment figures’ availability, and seeking
proximity, protection, reassurance, and comfort from attachment figures in times of stress.
Optimally, proximity to and responsiveness of attachment figures lead to restoration of both
physiological and psychological equilibrium and a return to a pre-stress level of functioning
(Ainsworth, 1991; Marvin, Cooper, Hoffman, & Powell, 2002). In low stress times, secure
base behaviors are characterized by use of the attachment figure’s encouragement and
support to explore and master the environment (Bretherton, 1985; Hostinar, Sullivan, &
Gunnar, 2013). On a daily, even moment-to-moment, basis, the caregiver actively teaches the
child and reinforces the set point for what is safe and what is unsafe (Waters et al., 1991).
Whereas the emergence of the attachment system in infancy is biologically based and
essentially universal in humans, the quality or expression of attachment behavior depends on
the quality of caregiver secure base support (Ainsworth, Blehar, Waters, & Wall, 1978;
Bowlby, 1969/1982; Posada et al., 1995).

Attachment representations are cognitions that develop in the context of attachment
relationships from day-to-day interactions with those key people in life who provide secure
base support, usually parents/caregivers, and in later life, adult partners (Ainsworth, 1991;
Bowlby, 1969/1982; Waters et al., 1991). In infancy, the quality of the representation
corresponds to the quality of the attachment relationship and the behavioral interactions
within that relationship (Ainsworth et al., 1978; Main, Kaplan, & Cassidy, 1985). With
development, the representations generalize and can be understood as scripts or ‘road maps’
that operate outside of conscious awareness. They guide attention and assessment in novel
and stressful situations and inform behavioral responses aimed at restoration of safety and
equilibrium, especially the use of attachment figures (Bowlby, 1969/1982; Bretherton &
Munholland, 2008; Dykas, Woodhouse, Cassidy, & Waters, 2006; Main et al., 1985; Waters
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& Waters, 2006; Waters, Brockmeyer, & Crowell, 2013). Table 1 shows the hypothesized
and observed correspondence between early attachment patterns and adult attachment
discourse, behavior, and cognitions (Crowell et al., 2002; Main et al., 1985; Raby, Cicchetti,
Carlson, Egeland, & Collins, 2013; Waters, Hamilton, & Weinfield, 2000).

Drawing upon these hypotheses, the functioning of the adult attachment system and its
hypothesized influence on health should depend upon 1) how well one knows what to do in
stressful situations (the quality of the attachment script as it develops over time), and 2) the
quality of one’s present relationship circumstances or current attachment context, i.e., the
support system.

Adult attachment and health

It has been hypothesized that adult attachment representations have implications for health
behaviors and health outcomes (Ciechanowski et al., 2003; Feeney & Ryan, 1994; G
Fricchione, 2011; Glanz & Schwartz, 2008; Maunder & Hunter, 2009). The most adaptive
(secure) representation should theoretically enhance the ability to evaluate stress accurately
and lead to flexible, adaptive, and effective care seeking in general and with respect to
health. Thus a secure attachment system leads to adaptive use of resources, more rapid
resolution of arousal associated with stress, and consequently, lower allostatic load
(McEwen & Getz, 2013). Insecure adult attachment representations (dismissing/avoidant
and preoccupied/anxious) are hypothesized to lead to less accurate assessments and less
flexible and adaptive coping strategies, as well as more prolonged arousal under stressful
conditions (Ciechanowski et al., 2003; Crowell et al., 2002; Feeney & Ryan, 1994; Kidd &
Sheffield, 2005; Maunder & Hunter, 2001; Maunder & Hunter, 2009). For example, a
dismissing/avoidant attachment stance would be associated with poor identification of
stressful experiences, including avoiding and/or dismissing cues and symptoms, over-rating
or idealizing one’s own well-being, and/or avoiding the use of close others as supports when
stressed. Adults and infants with this attachment pattern show apparent calm in the face of
stress, but manifest concurrent high physiological arousal (Dozier & Kobak, 1992; Sroufe &
Waters, 1977). In contrast, a preoccupied/anxious attachment stance is associated with
heightened detection of and response to stress, and active, even “hyperactive” care seeking,
but with decreased ‘soothability’ and sustained arousal (Ciechanowski et al., 2004; Crowell
etal., 2002; Feeney & Ryan, 1994). Both of these insecure patterns would theoretically lead
to greater allostatic load.

In addition to ordinary attachment experiences that lead to the ‘organized’ strategies, i.e., the
secure, dismissing, or preoccupied patterns, attachment-relevant childhood trauma also
impacts attachment representations and secure base behaviors (Creasey, 2002; Madigan,
Moran, Schuengel, Pederson, & Otten, 2007; Main et al., 1985). In the Adult Attachment
Interview, unusual discourse or un-integrated memories and beliefs about causation, timing,
and reality of a loss or abuse experiences are markers of lack of resolution of the trauma
(George, Kaplan, & Main, 1985; Madigan et al., 2007). With respect to health outcomes,
fear and arousal could be high in situations that are not currently dangerous, thus increasing
allostatic load and impacting health (McEwen, 1998; McEwen & Getz, 2013; Stovall-
McCough & Cloitre, 2006). Furthermore, fear could negatively impact care-seeking
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behaviors (Ciechanowski et al., 2003; Creasey, 2002; Feeney & Ryan, 1994; Stovall-
McCough & Cloitre, 2006).

Measurement

Most investigations linking attachment to health outcomes have used self-report attachment-
style measures, which describe feelings and behavior in close relationships, (Ciechanowski
et al., 2003; D’Argenio et al., 2009; Feeney & Ryan, 1994; Jaremka et al., 2013;
McWilliams & Bailey, 2010). Anxiety and emotionality regarding close relationships, i.e.,
the self-reported anxious style, is associated with increased symptom reporting, and the
avoidant style with poorer management of diabetes and headaches (Ciechanowski et al.,
2004; D’Argenio et al., 2009; Feeney & Ryan, 1994; McWilliams & Bailey, 2010; Porter,
Davis, & Keefe, 2007). One study has shown a developmental outcome: the anxious-
resistant attachment pattern in infancy predicted reports of physical health problems 30 years
later (Puig, Englund, Simpson, & Collins, 2012).

In contrast to self-reports, the Adult Attachment Interview (AAI) has not been used to
examine health behaviors or health outcomes. Yet, the AAI is a measure that is both
theoretically and empirically linked to attachment representations and a secure base script, in
which discourse style is a marker for the quality of the representation/script (Dykas et al.,
2006; George et al., 1985; Waters, Brockmeyer, & Crowell, 2013b). Patterns assessed with
the AAI are not linked to specific experiences, but to the meaning attributed to experiences
and the manner in which they are discussed. Therefore attachment security is reflected in
overall coherence of discourse and is possible even in adverse circumstances (George et al.,
1985). From a measurement perspective, AAI coherence (representational security)
approximates the ‘road map concept’, that is, the ability to identify danger/stress and
subsequently navigate a course of action with respect to engaging and utilizing resources,
especially close relationships (Waters et al., 2013).

Furthermore, the AAI identifies particular incoherent/insecure discourse patterns that could
be associated with health outcomes. Idealization is characterized by denial or discounting
the importance of stress and negative experiences. Individuals who use idealization
emphasize ‘normality” and give socially desirable responses. The unresolved discourse
pattern is triggered by discussion of the attachment-related adversities of loss and of abuse
and is expressed in disorganized cognitions and memories. Childhood trauma and adversity
themselves are clearly linked to health outcomes, and cognitive disorganization may play a
role in this association (Bentley & Widom, 2009; Danese & McEwen, 2012; Davis et al.,
2013a; Hostinar et al., 2013; Sullivan, 2012; Thomas, Hyponnen, & Power, 2008).

Adult attachment relationships and health

The attachment literature has not focused on the quality of current attachment relationships
and adult health. However, there is an extensive literature linking social support with health
behaviors and well-being; indeed “the link between social ties and health has become a
veritable social fact” (Umberson, Crosnos, & Reczek, 2010), p. 139. Social relationships are
‘convoys’ that can promote healthy behavior and deter risky behavior (Cohen, 2004; Repetti,
Taylor, & Seeman, 2002; Umberson et al., 2010). Stress buffering occurs through belief in
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availability of support which “eliminates or reduces effects of stressful experiences by
promoting less threatening interpretations of adverse events and effective coping strategies”
(Cohen, 2004), p. 677, and through decreased arousal (Umberson et al., 2010). These
mechanisms are consistent with attachment theory’s perspectives on felt security and
restoration of homeostasis associated with secure-base contact as well as with animal studies
of maternal caregiving and physiological buffering (Bowlby, 1958Bowlby, 1969/1982;
Hostinar et al., 2013; Sullivan, 2012).

Close relationships also contribute to poor health, increasing risk via stress and through
problematic health behaviors (Cohen, 2004; Eaker, Sullivan, Kelly-Hayes, D’ Agostino, &
Benjamin, 2007; Gable & Gosnell, 2013; Kiecolt-Glaser & Newton, 2001; Repetti et al.,
2002; Umberson et al., 2010). Poor relationships with attachment figures, that is, parents and
partners, are particularly salient stressors that impact on health-related behaviors and health
outcomes, e.g., heart disease, wound healing {Ackard, 2006 #117) Dietary and exercise
habits are especially linked to past and current family relationships, in contrast to alcohol
use and smoking that are more influenced by peer relationships (Umberson et al., 2010).
Family members may also either support or dismiss the need for medical care and adherence
to recommendations (DiMatteo, 2004).

The current study

Using a sample of mixed-risk midlife adults who have not yet manifested serious illness, we
hypothesized a path from attachment representations to current attachment relationship
quality leading to 1) health behaviors of diet, smoking, exercise, and alcohol use, and 2) the
metabolic syndrome (MetS) (see Figure 1).

MetS is strongly predictive of subsequent ill health, especially adult-onset diabetes,
hypertension, and cardiovascular disease (Grundy et al., 2005) and is associated with
childhood adversity and toxic caregiving environments (Chichlowska et al., 2009; Davis et
al., 2013b; Midei, Matthews, Chang, & Bromberger, 2012; Parker et al., 2003; Pervanidou &
Chrousos, 2012). We used a sum of MetS components, i.e., obesity, high blood pressure,
high serum triglycerides, low HDL cholesterol, and high fasting glucose, as an indicator of
metabolic health risk.

AAI coherence of transcript was used as an indicator of the script, i.e., the ability to
effectively assess stress and to guide coping/adaptive responses to alleviate the stress
(Waters et al., 2013). Coherence predicts adult attachment behavior, that is, the ability to use
and provide secure base support within a committed partnership (Creasey, 2002; Crowell et
al., 2002; Simpson, Rholes, Orina, & Grich, 2002; Treboux, Crowell, & Waters, 2004). We
therefore predicted that coherence is associated with the quality of current close family
relationships. However, if coherence indeed is indicative of a script or ‘road map’ that has
developed since early childhood to guide attention and behavior with respect to stressful
experiences, then coherence should also predict health independent of current relationship
quality. We also examined two forms of incoherence noted above: 1) unresolved status and
2) idealization, given the potential that they are markers for poor identification of stressors,
sustained stress responses, and maladaptive care seeking.
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Unresolved status reflects childhood trauma/adversity’s impact on memory and
interpretation of stressors (Hostinar et al., 2013), thus increasing allostatic load over time,
and hence, metabolic health (Danese & McEwen, 2012; McEwen & Getz, 2013; McEwen &
Stellar, 1993).

Idealization has relevance to our model in two ways: First, it indicates a tendency to avoid or
ignore stressful experiences. With respect to health, this stance would lead to sustained
arousal, increased allostatic load, and possibly managing arousal in ways other than through
attachment relationships, e.g., substance use or overeating (Danese & McEwen, 2012;
Dozier & Kobak, 1992; Pervanidou & Chrousos, 2012). Secondarily, it can be considered a
control variable with respect to social desirability in self-reports of relationship functioning.

Lastly, we include childhood adversity and depressive symptoms in our theoretical model as
they are powerful family and stress-related variables that impact physical health and may
help explain associations between attachment variables and health or represent an alternative
path to poor health in midlife (Ciechanowski et al., 2003; Danese & McEwen, 2012; Davis
et al., 2013b; DiMatteo, Lepper, & Croghan, 2000; Lin et al., 2004; Vythilingam et al.,
2002).

Participants were 215 White/European American and Black/African American adults (mean
age = 45.9; +3.3; range 35-55 years) of diverse socioeconomic background who were part of
a study examining psychosocial influences on physical and mental health in midlife. The
sample was generally representative of the population of Boston, MA with regard to
proportion of men and women, White/European Americans, and those with a Bachelor’s
degree or higher, but with a higher proportion of Black/African Americans (Census, 2012).
The sample was 56% Black/African American and 52% were women. Recruitment aimed at
balancing employment status and then educational level within groups divided by race and
gender. Institutional Review Boards of participating institutions approved the study.
Participants gave written informed consent.

Fifty-two participants of predominantly European American-descent (96.5%) were recruited
from a 30+ year longitudinal study (Hauser, Powers, & Noam, 1991; Hauser et al., 1984)
that originally assessed psychosocial functioning in adolescents (mean age = 14.6; range 13—
18 years). An additional 163 participants of comparable age (between 40-50 years old) and
current socioeconomic status were recruited over 20 months through advertising (radio,
newspapers, health fairs) in the Boston area. Those with serious medical illnesses, e.g., heart
disease, cancer, diabetes were excluded from the study. Of 963 individuals who inquired
about participation, 247 did not return calls or come for their visit, 44 were not interested
after learning more, 501 were ineligible or their inclusion would skew balance among
groups with respect to employment and education, and 171 came for assessment. Eight
potential participants were excluded during the physical health evaluation, because
electrocardiogram findings indicated past myocardial infarction or fasting finger-stick blood
glucose level indicated diabetes.
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To ensure that the two samples were comparable, a dummy variable indicating the sample
group and interactions between sample group and each predictor of interest were included as
covariates in statistical models, first with the dummy only and second with the dummy and
interactions. There were no significant differences in outcomes or patterns of outcomes
associated with sample group. Moreover, the pattern of results remained evident with or
without the sample group covariates. Therefore, the two samples were combined to enhance
statistical power. The combined sample was 25% (/7=53) White/European American men;
20% (r=42) White/European American women; 23% (/7=50) Black/African American men;
32% (n=70) Black/African American women. Thirty-six percent of participants had a
Bachelor’s degree or higher, 31% were unemployed, and 60% were in a committed
relationship.

Participants arrived at 8:00 AM at the Clinical Research Center of Beth Israel Deaconess
Medical Center, (Boston, MA) after an overnight fast. Nurses conducted screening ECGs
and measured seated blood pressure twice with a 5-minute interval, and once standing. A
physician conducted a standardized medical history and completed a physical examination.
The dietician obtained anthropometric measures. Blood was drawn and stored in —80.
Participants then went to Judge Baker Children’s Center (Boston, MA) for psychosocial
assessments.

Childhood adversity—Cumulative adversity (CDC, 2012) before age 18 was assessed
using a) the Evaluation of Lifetime Stressors interview (Krinsley, 1996), b) the Structured
Clinical Interview for Diagnoses Diagnostic and Statistical Manual (DSM) IV-R Non-Patient
Version Axis 1 including the Post-Traumatic Stress Disorder module (First, Spitzer, &
Williams, 2002), and c) the Adult Attachment Interview yielding narrative descriptions of
childhood adversities (George et al., 1985).

Two coders reviewed each interview. An adversity was tallied if the participant presented an
unambiguous description, regardless of the meaning attributed. The most prevalent
adversities were parental divorce (42%), physical abuse (41%), prolonged separation from
parent (34%), sexual abuse (30%), domestic violence (29%), emotional abuse (23%),
parental substance abuse (21%), and death of a first-degree family member (20%). A
cumulative adversity sum score was obtained (range 0-13).

Adversity severity was assessed using a modified version of DSM-111-R Axis IV scale for
children and adolescents. Childhood was broken into 4 blocks (0-5 years, 6-10 years, 11-14
years, and 15-18 years). Adversities for each block were rated using a 5-point scale (0 =
none, 1= mild, 2 =moderate, 3 =severe, 4 =extreme). For example, a time block that included
abuse could be rated as moderate, severe, or extreme depending on such factors as who the
perpetrator was, use of weapons, and other life contexts, e.g., racial discrimination. A
summary score was generated from the mean of the four block ratings and rounded to the
nearest half number (M= 1.88; £1.37). Although the DSM Axis IV no longer uses this scale
because agreement among clinicians was not optimal (Rey, Stewart, Plapp, Bashir, &
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Richards, 1988), agreement between two trained blind coders on 24% of the sample using
the scale was good, 7= .85.

Adversity chronicity was also assessed on a 4-point scale. As for severity, chronicity was
rated for the 4 time blocks of childhood. A score of O was given for no adversity; 1 for single
episodes or acute events, e.g., hospitalization for an acute illness or death of a grandparent, 2
= a chronic situation such as an alcoholic caregiver or poverty, and 3 = mixed, i.e., episodic
stresses occurring in the context of chronic adversity. A summary score was generated from
the four block ratings and rounded to the nearest whole number (M= 1.53; £ 1.15). Inter-
rater agreement was very high, r=.96.

Cumulative adversity, severity of adversity, and chronicity of adversity were strongly
correlated with each other (range r= .50 —.76). We multiplied the number of childhood
adversities X severity X chronicity to create an overall adversity score (M=20.9; range 0 to
137). Because this variable was positively skewed, a log transformation was performed that
improved normality of the distribution.

The Adult Attachment Interview (George et al., 1985)—The AAI was used to assess
state of mind regarding attachment. The interview asks about attachment experiences with
caregivers in childhood, including broad descriptions and specific memories to support
general assessments. Validity, stability, and reliability of the AAI are well demonstrated
(Hesse, 2009). Interviews were audiotaped, transcribed, and scored using the Main coding
system (Main & Goldwyn, 1994).

Two trained, experienced coders blind to all other information regarding participants scored
the interviews. They achieved 82% (x = .73) agreement for 3 classifications (Secure,
Dismissing, and Preoccupied) on 43 AAIs (29%). Five discourse scales, scored on a 1-9
point scale, were used: coherence of transcript, idealization of mother and of father, and
unresolved for loss and for abuse. Coherence reflects the quality, quantity, relevance, and
manner of responding to questions and is a proxy for security, agreement was Pearson r=.
83. Idealization was scored for each parent (or other attachment figure) and the higher score
was used in analyses; agreement for idealization score was r=.85. The Unresolved state of
mind with respect to loss scale captures disorganized discourse regarding the death(s) of
close others, and the Unresolved state of mind with respect to abuse scale captures similar
discourse regarding experiences of physical and sexual abuse. The higher Unresolved score
was used as an indicator of overall unresolved status (=5). Agreement for the overall
Unresolved score was 7= .77 and for unresolved status, 88%. Disagreement between coders
was settled by conference.

Relationship functioning—The Social Adjustment Scale (SAS)(Weissman & Paykel,
1974)) is a well-established interview assessing functioning in the preceding 2 months in
domains of work, friendships/leisure, relationships with extended family, spouse/partner, and
parenting (Weissman, Kasl, & Klerman, 1976). We used the domain scores for relationships
with extended family (e.g., parents, siblings, adult children) and immediate family (spouse/
partner, children). Potential scores range from 1 (excellent) to 7 (very poor) for each domain.
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Positive quality in the relationship domains reflects the ability to effectively maintain and
derive support and pleasure from well-balanced relationships, whereas poor quality reflects
lack of reciprocity or balance, dissatisfaction, disengagement, and/or discord. For extended
family relationships, participants are asked about conflicts, discussing feelings openly,
feeling let down by family members, guilt over behavior, and ability to seek advice or help
from family. For spouse/partner relationships, topics include arguments, discussion of
feelings, balance in decision making, sharing of practical tasks, and affection. For parenting
relationships, participants report involvement and interactions with children, and feelings of
affection, worry, guilt and/or burden. A score of 1 reflects a very well-functioning
relationship in terms of support, trust, and balance. As more negative features are reported,
scores go up, e.g,, a score of 3 reflects both strengths and noticeable weaknesses in terms of
regrets, imbalance, communication, etc. Scores for the relationship domains were averaged
to obtain a relationship functioning score.

Coding was completed during audio-recorded interviews conducted by trained PhD or
Master’s level research associates. A randomly selected subset of interviews (10%; 7=22)
were independently coded for agreement on all domains and one summary global
adjustment score, achieving 91% agreement.

Depression symptoms—The Beck Depression Inventory-I1 (BDI)(Beck, Steer, &
Brown, 1996) is a valid, reliable self-report assessment of depression symptoms. The
continuous BDI-II score was used in analyses.

Metabolic Syndrome (MetS)—We used the National Cholesterol Education Program
(NCEP/ATPIIN) definition of MetS (Grundy et al., 2005) in the analyses, but waist to hip
ratio was used as the indicator of central obesity rather than waist circumerference
(Srikanthan, Seeman, & Karlamangla, 2009; Welborn & Dhaliwal, 2007). MetS is diagnosed
if a person has = 3 of 5 features: a) central obesity (i.e., waist to hip ratio > .90 for men, >.85
for women), b) triglycerides >150 mg/dl (1.7 mmol/l), c) low HDL cholesterol (<40 mg/dI
for men, <50 mg/dL for women) or current treatment for hyperlipidemia, d) blood pressure
> 130/85 or treatment for hypertension, and e) fasting glucose > 100 mg/dl (5.6 mmol/l) or
treatment for hyperglycemia (not at the level of DM). We assessed the number of features
present (0-5) as a continuous MetS score.

Diet—The Block Food Frequency Questionnaire (FFQ) (Block et al., 1986) was used to
assess dietary intake over the past year. A nutrient intake score was calculated by
multiplying the consumption frequency for each food item by its serving size, and then
summing according to the Alternative Healthy Eating Index food groups (AHEI)
(McCullough et al., 2002; McCullough & Willett, 2006). The AHEI score is based on
vegetables, fruit, cereal fiber, nuts and soy, ratio of white to red meat, trans fat, ratio of
polyunsaturated to saturated fatty acids, multivitamin use, and alcohol consumption. The
possible range of scores is 2.5 (worst) to 87.5 (best).

Exercise—Participants reported the type and typical duration of aerobic and anaerobic

regular exercise including type of sport, hours per week, months per year, and total years of
practice as well as daily activities such as walking, resting, dancing, or gardening. The

Psychosom Med. Author manuscript; available in PMC 2017 June 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Davis et al.

Page 10

energy expenditure of the reported exercise during the past three months was estimated
using metabolic equivalent hours per week (Ainsworth et al., 2011).

Smoking and alcohol use—The standardized medical history included smoking and
alcohol consumption. Packs per day and drinks per week were used in analyses.

Statistical Analysis

Results

Study data were collected and managed using REDCap (Research Electronic Data Capture)
tools hosted at Beth Israel Deaconess Medical Center (Harris et al., 2009). REDCap is a
secure, web-based application that supports data capture for research studies. Across all
participants and variables, 79% of the data was complete. Reasons for missingness varied
(e.g., failure to draw blood, recording equipment failure) and were unrelated to key
variables.

Descriptive analyses and correlations were performed using SPSS v21. Pearson correlations
examined bivariate relations among variables to check for multicollinearity; they were not
hypothesis generating. Path analyses were performed using Lisrel v8.80.

Descriptive and Bivariate Analyses

Table 2 presents descriptive statistics (N = 215). There were more Black/African American
women than other race/gender categories, ;(2 (1) = 4.24, p< .05. Twenty-three percent of the
sample had met criteria for MetS. Nearly 60% had 1-2 MetS risk factors (mean = 1.66).

Table 3 presents zero-order correlations among variables. MetS sum scores were associated
with coherence (r = -.22, p< .05), unresolved status (r = .18, p < .05), relationship
functioning (r = .18, p<.05), diet (r = -.35, p<.001), and smoking (r = .22, p< .01).

Multivariate Analyses

A series of path analyses were conducted. An initial analysis tested the effects of health
behaviors, i.e., smoking, alcohol consumption, exercise, and diet, on the number of MetS
components, controlling for race and gender. Alcohol consumption and exercise were
unrelated to MetS and were removed from the model. The next model included smoking and
diet, which were statistically significant predictors (Bsmoking = -18, £ < .05; Bgjet = =34, p<.
001) and together explained 16% of the variance in the MetS sum score (p < .001).

We tested the hypothesized path to MetS, controlling for race and gender, and found this
model was a poor fit for the data [y2(29) = 55.58, p< .01, RMSEA = .066]. We revised the
model, removing non-significant paths and including suggested paths based on the
modification indices, again controlling for race and gender. The final model was a good fit
for the data [/1/2(28) =39.89, p> .01, RMSEA = .045] and is presented in Figure 2.
Attachment coherence, unresolved status, diet and smoking emerged as direct predictors of
the MetS score, and accounted for 21% of its variance. Several paths are of note.
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Attachment coherence to MetS—There were indirect and direct paths to the MetS sum
score from attachment variables. First, there were dlirect paths from coherence to MetS sum
scores and from unresolved status to MetS sum scores. Lower coherence was linked to more
MetS components, as was unresolved status. Second, there was an indirect path from
incoherence to MetS sum score through poor relationship functioning then to poor diet
leading to more MetS components. Idealization followed an /ndirect pathto MetS through
diet, with greater idealization being associated with worse diet that, in turn, predicted more
MetS components.

Childhood adversity—Idealization was lower in those reporting more childhood
adversity. There was an /ndirect path from childhood adversity to MetS through smoking:
Individuals with more childhood adversity smoked more, which led to a higher MetS score.
There was also an indirect path from childhood adversity to MetS through depressive
symptoms, which led to worse relationship functioning, then poorer diet, and then to MetS.

We tested the model with each of the MetS components to determine whether any one was
particularly vulnerable to these pathways of risk. Results yielded no good fitting models,
suggesting that these pathways are not specific to any one component but to a more general
state of health.

Given that MetS score is not an ordinal scale, we also performed a multinomial logistic
regression. Given the limited number of participants who had four risk factors, we created a
four-level variable for this analysis that had categories for having 0, 1, 2 or =3 MetS criteria.
The reference category was the =3 group (indicating full MetS). Results supported those
presented in the path model.

Discussion

Results of this study show previously unreported links between adult attachment discourse,
relationship functioning, and health behaviors in adulthood that led to vulnerable metabolic
status in midlife. These paths were evident even when accounting for childhood adversity
and depressive symptoms.

We hypothesized that attachment representational security as indexed by AAI coherence
would be directly and indirectly linked to midlife physical health. The direct path from
coherence to MetS is consistent with the concept that adult attachment security is an
indicator of homeostatic regulation that is achieved through effectively discriminating and
responding to potential dangers and stressors. The ability to assess the internal and external
environment leads to adaptive coping strategies, especially the use of close relationships as
stress buffers, and subsequent rapid physiological and psychological recovery from stress
(Ainsworth et al., 1978; Bowlby, 1969/1982; Hostinar et al., 2013). Importantly, the results
are consistent with both ‘bottom-up’ and ‘top-down’ cognitive control of stress and
regulation of the hypothalamic-pituitary-adrenal (HPA) axis, dysregulation of which is
considered to play a major role in metabolic functioning (Coan, 2008; Danese & McEwen,
2012; Pervanidou & Chrousos, 2012; Spencer & Tilbrook, 2011). To our knowledge, such a
cognitive mechanism regulating hormonal and metabolic functioning has not been
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previously described, but it is consistent with hypothesized and demonstrated links between
early attachment experiences, social buffering of stress, subsequent fear learning and
memory, and associations with neuroendocrine functioning in both humans and animals
(Hostinar et al., 2013; Landers & Sullivan, 2012; Sullivan, 2012).

Unresolved status—Unresolved attachment status was also directly linked to the number
of MetS components participants manifested. This result suggests that there may be a
separate pathway to stress identification and management associated with traumatic events
and the development of a disorganized state. Early and chronic stress and trauma are well
known to predict health outcomes, impacting on energy regulating hormonal systems
(Danese & McEwen, 2012; Davis et al., 2013b). Significant trauma in both humans and
animal models leads to activation of biological stress response systems, including the HPA
axis, and temporary cognitive disorganization, especially in brain areas associated with
memory, including the hippocampus, amygdala, and prefrontal cortex (Bremner, 2005;
Freed, Yanagihara, Hirsch, & Mann, 2009; Hostinar et al., 2013; Landers & Sullivan, 2012;
Najib, Lorberbaum, Kose, Bohning, & George, 2004).

By definition, unresolved attachment status indicates a disorganized state of mind
characterized by impaired memory processes and a lack of integration of the experience
beyond a typical recovery period (AAl coding specifies that the event occurred more than a
year prior to the interview for unresolved status to be scored). Our results suggest that
unresolved status impacts metabolic functioning through a ‘bottom-up’ dysregulation of the
brain areas (e.g., amygdala and hypothalamus) involved in memory and stress identification.
We hypothesize that frightening memories are repeatedly cued increasing allostatic load,
overriding more salient and proximal cues of new stresses and dangers, and disrupting care
seeking processes.

Idealization—Idealization was the third attachment component associated with health
outcomes, specifically that of poor diet. Idealization is indicative of a coping strategy that
avoids, denies, or dismisses the importance of danger or stress in the internal or external
environment, striving to present an image of normality. Indeed, in laboratory-based stressful
situations, infants and adults who employ avoidant strategies appear outwardly calm (M. D.
S. Ainsworth et al., 1978; Dozier & Kobak, 1992; Main et al., 1985; Sroufe & Waters,
1977). But compared with individuals classified as secure, physiological assessments show
high levels of arousal as measured by heart rate and skin conductance, as well as slow
recovery time, indicating that avoidance is ineffective in regulating heightened arousal.

With respect to diet, stressful circumstances stimulate preference for foods that are high in
fats and carbohydrates (Spencer & Tilbrook, 2011). Idealizing/avoidant individuals are at a
relative disadvantage in assessing day-to-day stresses and utilizing relationship-based coping
strategies. Our findings suggest that those who idealize are more vulnerable to a reward-
based system of coping that uses high fat and carbohydrate foods rather than close others
(Volkow, Wang, & Baler, 2011). Furthermore, an idealizing individual may normalize/
rationalize their poor diet and its subsequent consequences, limiting their cognitive control
over this health risk behavior.
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Lastly, both attachment coherence and idealization are associated with reports of higher
quality family relationships. The former result is consistent with previous work that more
secure/coherent representations predict better relationship functioning (Crowell et al., 2002;
Simpson et al., 2002). However, both coherent and idealizing individuals report good family
relationships; the former because they have overall more adaptive and functional
relationships and the latter because they idealize or normalize relationships, and may indeed
enjoy family members even if they do not use them as resources when stressed (Treboux et
al., 2004).

Childhood adversity

Limitations

Childhood adversity indirectly impacted on MetS. Consistent with previous findings (Anda,
etal., 1999), adverse childhood experiences were associated with smoking, a well-known
health risk behavior. Smoking is an established behavior for middle-aged adults, a habit that
typically develops before the age of 18 within the peer group (Services, 2012; Umberson et
al., 2010). It is therefore not surprising that this health risk is associated with early social
circumstances rather than with current family relationships or cognitions.

Another path that linked childhood adversity to MetS was via depressive symptoms and
impaired or stressful family relationship functioning that in turn linked with poor dietary
habits. This aspect of our hypothesized model fits with previously demonstrated findings
linking childhood adversity to depression (Bosch, Seifritz, & Wetter, 2012; Hammen, Kim,
Eberhart, & Brennan, 2009; Meyer & Paul, 2011; Wiersma et al., 2009), depression to
family functioning (Bulloch, Williams, Lavorato, & Patten, 2009; Heene, Buysse, & Van
Oost, 2007; Kaufman et al., 2004; Meyer & Paul, 2011), and family functioning to diet
(Ackard, Neumark-Sztainer, Story, & Perry, 2006; Umberson et al., 2010). The effect of
family relationships on diet is multi-factorial, ranging from metabolic changes within the
individual associated with stress to common factors such as socioeconomic status contribute
to both family functioning and diet (Umberson et al., 2010).

Path analyses allow us to order variables based upon hypothesized mechanisms and to
demonstrate that the data fits well with such a hypothesized model. Nevertheless, the study
is cross-sectional and cannot examine causal pathways. The relatively small sample size is a
limitation to including other potential explanatory variables such as socioeconomic status or
hormonal pathways that could provide further explanation of mechanisms.

Bias in retrospective reporting of childhood adversities may represent another limitation.
However, several important studies support the validity of such retrospective reports, finding
negligible differences between prospective and retrospective reports (Brown, Craig, Harris,
Handley, & Harvey, 2007; Miller, Chen, & Parker, 2011; Scott, McLaughlin, Smith, & Ellis,
2012). Furthermore our retrospective evaluations of adversity are based on interview data
rather than self-report questionnaires and employ a comprehensive method of assessing
childhood adversity (Davis et al., 2013b).
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Conclusions

We find evidence that Adult Attachment Interview discourse markers are directly and
indirectly linked to midlife physical health. The findings are consistent with the hypothesis
that adult attachment status is an indicator of homeostatic regulation through effective
discrimination of and responses to potential dangers and stressors. Coherence appears to
reflect the quality of the attachment-based guide or ‘road map’ for recognizing and
managing stress and danger especially through social support buffering processes. The
cognitive effects of unresolved abuse and loss appear to independently disrupt this
attachment “guidance” system, over and above the impact of insecure/incoherent processes
that emerge from ordinary, but non-optimal attachment experiences.

From the standpoint of reversing potential effects of negative childhood experiences on
health, it is important to note that attachment representational patterns originate in infancy
and are very stable constructs. However, they are shaped by attachment experiences and the
caregiving environment later in life (Crowell & Hauser, 2008; Crowell et al., 2002), and
secure base behaviors and cognitions can be considered as potential targets for intervention.
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Hypothesized path model of the links between adult attachment representations and health

Psychosom Med. Author manuscript; available in PMC 2017 June 26.



1duosnue Joyiny

Davis et al. Page 22
31
[1.48 (40)]
| l
Childhood Adversity Depressi Smoking
32
[11¢03)]
21
-27
[-02(00)] 2 Loo 00)]
25 [04 (01)]

Attachment Idealizing [;1 71(63)] g{ ::fsmre

-26
-40 -26
[-41 (07)] [-19(.06)] [-03 (01)]
Attachment Coh Relationship Diet
-18 Functioning _36
[~14(13)] [-3.61(82)]
-22
[-16 (06)]
Unresolved Loss or
Trauma 21
[52(21)]

Z(30)=4455 p> 05; RMSEA = 038

Figure2.
Best fitting path model linking adult attachment representations and health with standardized

1duosnuepy Joyiny 1duosnuely Joyiny

1duosnue Joyiny

coefficients above and understandardized coefficients below (standard errors in parentheses).

Psychosom Med. Author manuscript; available in PMC 2017 June 26.



Page 23

Davis et al.

$S3U|NJIea} ‘UOIRID0SSIP

apnjoul Aew ‘uowwod 1sow pa1dnaooald
/PBA|0SBIUN ‘PBIdaLIR SSB] 84NJAS/PAAJOSBIUN
:UoI1eDIISSe|d Jofew uo spuadap ‘sjgerien

9ousIadxa djewnes}

ayp Jo Aijeal ay) pue ‘Buiwil ‘uorresnes noge

sjaljaq pue s)ybnoyl paresBajul-un o/pue Buipiom
lensnun pue paziueblosIp Juana ayi BuIssnIsIp fiym

JUBLLUOIIAUS 84NJ3sul Ue Ul
A1a1] a1ow ybnoyfe ‘1xa1uod BuiaiBaled Aue ul Ind20
Re|N ‘8snge Jo Jo/pue sso] Juepodwi Jo aaualiadx3g

SNJeIS PAAI0Sa U

"passalIs UayM UOISNU0D pue ssaussajd|ay
‘yoeoldde mo| Yylim pareldosse SI LLIOY dAISSed
‘djay 01 Aujige

pue Ajige|ieAe ,sIaL1o0 noge Alurenasun

pue Alaixue Buisealoul Jaylel ‘painsseal Ajisea
J0U INg ‘passailsIp usym yoeoldde anioy

S9IUEISNN

pasnyuod ‘anlssed Jo saoualIadxa Jusawydene Jo
uoIssnasip ul Jabue aAnoe ‘oY ag Aew asey) ‘buisesyd
a1dA108481s pue uobuel Jo asn ‘sanndadsiad Buiye|(19so
pue pasnjuod ‘sainBiy Juswiydelre yum uoirednadoaid

pauyoos Ajises 10u

‘101neyaq ssajdjay pue ‘Assny ‘anissed yim yoeoudde
JewliuIw YO ‘soue)sisal pue Jabue yum paxiw

SI Passalisip Uaym 1oeju0d pue yoeoidde s,pjiyd
‘pabeBuasip 1o aaisnaul Jayns yusbuiuod-uou pue
aeLId sI BuiniBare) JuBISISalLs[eAIqUI-SNOIXUY

uoiyeolysse|D Paldnoooe Id-a.nassu|

S19410 J0 JuswAolua pue s|jIxs

1e100s [esauab poob aq Aew a1ays ybnoyye

! Jeuosiad,, 10 JeIALL,, PAISPISUOD Je Jey)
swiajqoid Jo poddns [euonows jou Ajjeidadsa
‘ajay 104 paydeoidde Jou ale siaylo ¢, Jeap Big
10U 8,11, B3 ‘pabpajmoudioe Jou Swa|qold

paziseydwsa si ,|ea1dAl, Jo ,Jewlou, Bulaq

pue ‘pazijespl ale sainbiy JusiyoeNe URAS|aLI SB
pamalA 1o ,usnoblioy,, JaYlIa-apIse 18s pue paziwiuiw
aJe S30UBIIAMXE JUBWIYJENR pUE SJUBAS aAIeHaN

ybiy si jesnose

g ‘wyeo sieadde ‘Aeme suiny ‘passalisip Uaym
J1aA1B31BD SPIOAR PJIYD "Passalls uaym Buiyioos-4|as
pue juspuadapul Ajainyews.d aq 01 paysnd si pjiyo
a1 £ Bunoalau,, s1 Buinibare) Juepiony snoixuy

uolrealjisse|D Buissiws1g-aindassu|

suoirenyis BuiAien o}
anndepe Jo a|qIxal4 10u sI ABaje.is [elolneyag

a1dA10a483s *, Auobuel,
‘J92J1pUI SI JO/pUE ‘JUBAS[31II SI ‘UOIIRWIOUI
1UBI01Y4NS Y08 ‘A)IjIGeASI|ag SX8] JUsIayodu|

sa|dwes aAIIeWIOU Ul PaAIaS]o ate susaled (olrewnes)
-uouy, Ateuiplo,, ing jewndo-uou si BuiniBale)

SUOITBD14ISSB[D 94NJ3SU |

palolsal
wnugiinba {Bulinsseas s1 pue pajdadde si
1oddns uoirenyis ay) 0] aAndepe pue a|qixal}
ssajaynanau ‘nydjay pue anoddns aq |jIm
13410 Jey} uoire1dadxa -- 10a41p si djay Joy
yoeoldde ‘aq pjnoys 1o ‘|nyasn 7 uenodwi
aJe saunbyy Juswyoene ‘aandepe ‘aqixs|4

lewndo-gns

9J9M POOYP|IY Ul S3oUaLIadXa JUsYIeNe 4/ Land
Buruonouny wuasald pue aousiiadxa 1sed usamiaq
SUOI323UUOI [ea160] Saxfew Jaxeads au ‘9sIN0dsIp
paziuefio pue ‘aAre1adood ‘JusIsyod ‘Jes|d

‘paJoIsas wnugifinba - uoneiodxe

0} uinjal 4o} Buimoyfe ‘10e3u0d AQ paHIojWOd (SSalIsIp
Jo Jabuep ur uaym djay 4oy (s)4aniBaled syaas Ajaanoe
PIIYD ‘ssauanisuodsal ‘ssaualieladood ‘AAIISUSS
‘Alge)iene Aq paziiaioeteyd Buinibare) jainies

UO17e01J1SSB|D SNOWIOUOINe-8 IN0SS

pooyynpe uls Joineyaq pue suoiiuboD

SO11S1/910. Jeyd 85 IN0Ss1Q

Aoueyur ur Juewyoeny

JuBWYoeNY 1INpy

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2017 June 26.

in

available

Psychosom Med. Author manuscript



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Davis et al.
Table 2

Mean (standard deviation)/Percentage ~ Range
Race/Gender White/European American men= 25%

Black/African American men= 23%

White/European American women = 20%

Black/African American women = 32%
Adversity Sum 3.18 (2.69) 0-13
Overall Adversity 20.91 (27.92) 0-137
Coherence 3.49 (1.63) 1-8
Idealization 3.29 (1.68) 1-85
Unresolved Loss or Trauma 36%
Relationship Functioning 2.37 (1.22) 1-7
Depression 10.14 (9.68) 0-39
Diet 4481 (12.22) 18.17 - 76.06
Exercise/Activity (hours/week)  16.84 (17.54) 0-67.5
Smoking (packs/day) 19 (.37) 0-25
Drinking (drinks/week) 2.94 (7.34) 0-70
Waist-Hip Ratio 1.06 (.09) 86— 1.27
Triglycerides mg/dl 102.53 (73.93) 35-582
HDL Ratio 1.23(.38) .38 -2.53
Hypertension 36%
Fasting Blood Glucose mg/dl 97.84 (29.97) 63 — 268
MetS Sum Score Mean = 1.66 (1.20) 0-5

0 Factors = 18%
1 Factor = 31%
2 Factors = 28%
3 Factors = 14%
4 Factors = 8%
5 Factors = <1%
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