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ABSTRACT
MODELING DYADIC ATTUNEMENT: PHYSIOLOGICAL CONCORDANCE IN
NEWLY MARRIED COUPLES AND ALLIANCE SIMILARITY IN PATIENT-
THERAPIST DYADS
FEBRUARY 2014
HOLLY LAWS, B.A., WESLEYAN UNIVERSITY
M.A., HUNTER COLLEGE OF THE CITY UNIVERSITY OF NEW YORK

Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST

Directed by: Professor Aline Sayer

Mutual influence within relationships is theorized as central to human
development and functioning across the lifespan. Multiple theories posit a process of
progressive bidirectional influence that results in greater similarity between dyad
members over time, termed attunement. Yet attunement processes, from dyadic
synchrony in healthy child development to partner influence within romantic
relationships, are difficult to measure and model. One difficulty is that capturing
information from both members of a relationship pair, or dyad, requires statistical
modeling that appropriately accounts for the interdependence between them. The present
study addressed this issue by putting forward a framework for modeling attunement
processes between relationship members over time, and applied this framework to two
distinct studies. The studies both tested whether attunement occurred in two large-scale
dyadic samples, the first in a sample of newly-married couples, the second in a sample of

psychotherapy dyads. Attunement was modeled both as an outcome (in Study 1) and a

v



predictor (in Study 2), providing interested researchers with an analytic framework for
using measures of dyadic attunement as either an independent or a dependent variable.

Findings from Study 1 showed significant attunement in the stress hormone
cortisol over the early years of marriage in newlywed couples. This finding is suggestive
of bidirectional spousal influence over a longer term than previously tested, as other
studies have only inferred attunement processes by finding covariation in spousal cortisol
over a matter of days. This study also disaggregated cortisol fluctuations into discrete
parts, allowing for tests of spousal attunement not only in cortisol level, but also in
physiological response to a stressor. Findings from Study 2 also found significant
attunement processes within patient-therapist dyads. Specifically, patient-therapist
alliance attunement over time was predictive of better outcome for patients receiving
psychotherapy for chronic depression.

A major contribution of these studies was that they modeled theorized
relationship processes at the level of the dyad, rather than emphasizing individual
outcomes. This dyadic-level modeling of bidirectional influence in turn related to
outcomes relevant to psychological health, which may have been obscured or

undetectable with other modeling techniques.
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CHAPTER I

INTRODUCTION TO THE TWO STUDIES

People in close relationships influence one another in ways that matter for their
psychological functioning and well-being. Through repeated contact over time, they have
multiple opportunities to affect one another. This influence is bidirectional, such that each
member within a two-person relationship (or dyad) affects the other over time. People are
more influenced by those they know and care about than by strangers. They are more
likely to be influenced by a family member, close friend, or trusted therapist than by
someone they do not know. Few psychologists would argue with these statements. Yet in
the discipline of psychology, studies of mutual influence have tended to emphasize
outcomes of individuals, rather than the development of relationship processes.

Yet finding ways to capture relationship processes is crucial, since they are the
cornerstone of multiple theories of healthy development and functioning. Bidirectional,
or mutual, influence is implicated in outcomes across the lifespan, from mother-infant
affective synchrony (Feldman, 2007) to findings of physical health concordance in long-
married couples (Meyler, Stimpson, & Peek, 2007). Each theory uses its own
terminology to describe mutual influence between two members of a relationship dyad.
Recent examples of prominent similarity constructs include attunement (Ruttle et al.,
2011), synchrony (Laws & Dennis, 2007; Papp, Pendry, & Adam, 2009), concordance

(Feichtl et al., 2010), and coregulation (Saxbe & Repetti, 2010).



A. Defining Attunement

Often, theories posit a process of progressive bidirectional influence that results in
greater similarity between dyad members over time. In cross-sectional studies,
bidirectional influence has most often been inferred by measuring outcomes of both dyad
members at a single timepoint and relating them to one another to create a dyadic index.
Such cross-sectional relationships between partners’ outcomes will be referred to
throughout this dissertation as similarity. The most common ways of measuring similarity
are correlational and discrepancy-based approaches (Dyrenforth, Kashy, Donnellan, &
Lucas, 2010; Sayer & Klute, 2005). Multiple measures over time are needed, however, to
model the process by which dyad members become more similar over time. Attunement is
defined as an iterative process of bidirectional influence over time, which results in
relationship members becoming more similar to one another over the course of a
relationship. It is most often captured by measuring similarity between dyad members at
multiple timepoints, and modeling change in these repeated measures over time. To
summarize, modeling the dyadic process of becoming more similar over time requires 1)
measurement of dyadic similarity at multiple timepoints, and 2) a test of whether this
similarity significantly increases over time, indicating attunement.

B. The Importance of Attunement

Attunement is often studied in positive relationship processes. Studies of dyadic
synchrony between mothers and their children, for example (Askan, Kochanska, &
Ortmann, 2006; Harrist & Waugh, 2002), show that attunement of affect, eye gaze, and
communication behaviors among mothers and their children are essential to children’s

healthy development. Similarly, attunement of perspectives on psychotherapy between



patients and therapists leads to better outcomes for patients (Hersoug, Hoglend, Monsen,
& Havik, 2001; Horvath & Bedi, 2002; Swift & Callahan, 2009). Attunement within
personal relationships, however, is not always predictive of positive health outcomes. For
example, when one couple member is depressed or under great strain, there is evidence of
“contagion” of these negative qualities to the other partner (Thompson & Bolger, 1999;
Joiner & Katz, 1999).

It is therefore not uniformly the case that attunement is positive for members of a
dyad. Rather, attunement is a relationship property within a dyad that can help to predict
the degree to which dyad members influence one another, for better or for worse. In the
case of therapeutic relationships, attunement between a patient and a therapist on their
perceptions of the goals of psychotherapy and of their bond in the relationship may be
predictive of a better psychotherapy outcome for the patient. In the case of married
couples in which one member has a health vulnerability, on the other hand, in more
attuned couples the other partner is at increased risk of developing health problems.
Understanding processes of mutual influence over time is thus of vital importance to
health researchers and practitioners, as interventions can be aimed at changing such dyad-
level processes when they are maladaptive, and in augmenting such processes when they
are positive.

C. Methodological Issues in Modeling Dyadic Attunement

The difficulty in modeling attunement is that dyadic indices often need to be
created from individual-level measures. Although some studies use observational coding
to create a single measure at the level of the dyad (e.g. Legerstee, Markova, & Fisher,

2007; Askan, Kochanska, & Ortmann, 2006), for many constructs dyadic-level



measurement is not possible. For example, in trying to understand mother-infant
physiological attunement on the stress hormone cortisol, cortisol measurements from
each member of the dyad must be taken separately, and related to one another through
statistical methods (Sethre-Hofstad, Stansbury, & Rice, 2002; Neu, Laudenslager, &
Robinson, 2009). Statistically created indices of dyadic attunement are also common in
research on adult dyadic relationships. Such indices relate scores from each dyad
member’s report to create an index that captures both partners’ perspectives.

A problem with many techniques used to create dyadic indices is that they do not
account for the interdependence inherent in dyadic data. Methodologists have called for
the use of new strategies such as multilevel modeling and structural equation modeling as
a solution to more accurately modeling dyadic processes (Bryk & Raudenbush, 1992;
Kenny, Kashy, & Cook, 2006). These techniques model data within dyads accounting for
the interdependence inherent in dyadic data, while more conventional statistical
techniques assume that the scores contributed by the two members of the dyad are
independent. Family methodologists have developed advanced statistical techniques that
can appropriately model dyadic processes and allow for testing models that more closely
resemble the reality of everyday life (Dyrenforth et al., 2010).

One common technique that appropriately accounts for dependency and models
partner influence is the Actor-Partner Interdependence Model (APIM; Cook & Kenny,
2005). This longitudinal version of this model is applied by using one partner’s data at a
previous timepoint to predict the other partner’s outcome at a subsequent timepoint,
while controlling for the original partner’s own influence on him- or herself. Figure 1.1

presents a schematic diagram depicting this conceptual idea of partner influence. Note



that this model provides tests of partner influences, but is framed in terms of individual
couple members’ outcomes.

While the APIM model has advanced the field by popularizing an approach to
analyzing couple-level data that correctly accounts for interdependency, some researchers
argue that it emphasizes interpretation at the level of the individual, rather than at the
level of the dyad (Shrout & Seidman, 2012). Since attunement is the dyadic process of
convergence, it is not adequately captured by models emphasizing outcomes for
individual dyad members. Instead, it requires modeling similarity at different timepoints,
and testing whether this similarity changes over time (see Figure 1.2).

D. The Two Studies

In this dissertation, I examine dyadic similarity and attunement over time in two
distinct studies. The studies both test whether attunement is present in two large-scale
dyadic samples, the first in a sample of newly-married couples, the second in a sample of
psychotherapy dyads. The attunement process is modeled both as an outcome (in Study
1) and a predictor (in Study 2), providing interested researchers with an analytic
framework for using measures of dyadic attunement as either an independent or a
dependent variable.

In Study 1, T examine attunement of the stress biomarker cortisol in newly
married couples during the early years of marriage. The primary aim of this study is to
test whether spouses become significantly more similar in their stress reactivity over
time. As cortisol attunement in adult couples has rarely been examined (Saxbe & Repetti,
2010), this study provides important information about understanding what kinds of

couples are more likely to influence one another’s physiological functioning. Dyadic



attunement is the outcome of interest in this study, and several couple characteristics are
used as predictors of different degrees of similarity and attunement across couples.

Study 2 examines attunement of patient and therapist perceptions of the
therapeutic alliance, the collaborative relationship seen as essential to successtul
psychotherapy (Horvath et al., 2011). This study addresses whether similarity between
patients’ and therapists’ in their views of the alliance, and attunement in this similarity
over time, is predictive of lower depressive symptomatology. This study represents a
contribution to the alliance literature in taking both the therapist’s and patient’s
perspectives of the alliance into account (Kivlighan, 2007). Study 2 further contributes to
the literature by testing whether these constructs, alliance similarity and attunement, are
predictive of better outcome for patients receiving psychotherapy for chronic depression.
In this study, the attunement process of interest is used as a predictor, rather than an
outcome.

The substantive questions raised in each study contribute to a better understanding
of the role of attunement in two distinct types of dyadic relationships, but share a third
methodological contribution. For both studies, I applied statistical models that take into
account the inherent interdependency in dyadic data, and created dyadic measures of the
construct of attunement. This dissertation therefore also offers a potential contribution to
the emerging methodological literature on modeling dyadic attunement. Although this
inquiry will be applied to cortisol attunement in married couples and alliance attunement
in therapy dyads, the dyadic modeling of discrepancy in this study can be applied to

studies of attunement processes in any dyadic relationship.



Figure 1.1. Model capturing partner influences over time. Based on the Actor-Partner

Interdependence Model (APIM; Cook & Kenny, 2005)
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Figure 1.2. Modeling dyadic attunement (convergence) over time by 1) capturing dyadic
similarity at each measurement point, and 2) modeling change in that similarity over

time.
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CHAPTERII
STUDY 1: CORTISOL ATTUNEMENT IN NEWLY MARRIED COUPLES
A. Introduction

It is estimated that 73% of adults in the United States have been married at some
time in their lives (United States Census Bureau, 2010). Those in healthy marriages have
better physical and mental health than those who never marry or who have conflictual
marriages (Nielsen, 2005; Huston & Melz, 2004). At the same time, studies indicate that
interpersonal stressors, such as partner psychopathology, can have a profound, negative
effect on the other partner’s mental health (e.g. Benazon & Coyne, 2000). Within
marriages then, partners are uniquely placed to affect one another’s physical and mental
health: to buffer against negative health outcomes when the relationship is strong, or by
augmenting health risk, when maladaptive processes are at play.
1. Health Concordance in Married Couples

Multiple studies have documented the phenomenon that long-married spouses are
more similar to one another than to the general population in a variety of domains, from
cardiovascular health to depressive symptomatology (Meyler, Stimpson, & Peek, 2007).
This phenomenon is known as health concordance, and three prominent theories have
been put forward to explain it. The assortative mating theory argues that people tend to
choose romantic partners who are similar to themselves (Segrin, 2004). The shared
context theory, sometimes called “common fate” model, contends that by living in the
same environment for many years, partners are likely to end up with similar health
outcomes due to shared external factors (Ledermann & Kenny, 2012). The third theory to

explain spousal health attunement is mutual influence. This theory argues that couple



members influence one another over time, and that through this bidirectional interplay,
they become more similar over the course of their relationship (Kenny, Kashy, & Cook,
2006).

The assortative mating theory assumes a static level of similarity throughout life;
it does not provide an adequate explanation for partners becoming more similar over
time. Theories of shared environment and mutual influence, by contrast, posit that
similarity among couple members is a dynamic, rather than static, process (Gonzaga et
al., 2007). Convergence describes the phenomenon of partners becoming increasing
more similar over time (Anderson, Keltner, & John, 2003; Gonzaga et al., 2007; Swift &
Callahan, 2009). Both the shared context and mutual influence explanations provide
theoretical rationales for the convergence phenomenon, a process of attunement in which
spouses become increasingly similar over time. Researchers use different terms to
describe these phenomena. In my study, concordance refers to spousal similarity at a
single timepoint. Attunement (or convergence) refers to the process by which spouses
become more similar over time.

Attunement appears to occur in both health-promoting and maladaptive processes
within romantic relationships. Anderson et al. (2003) found evidence that partners who
became more similar in their emotional responding had healthier relationship outcomes.
Gonzaga et al. (2007) found that personality convergence was predictive of greater
emotional convergence, which in turn predicted higher relationship satisfaction.
Researchers have also found evidence of maladaptive attunement processes. When one
couple member is depressed or under great strain, research has shown an increase in

partner stress level as well (Thompson & Bolger, 1999; Joiner & Katz, 1999).
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While evidence of spousal similarity has been found across multiple literatures, it
has been difficult for researchers to untangle the mechanism underlying this similarity. In
many research studies couples have been dating or married for some time when they first
enroll. Thus, any observed similarities could be due to assortative mating, convergence
(either through mutual influence or shared environment), or a combination of the two.
One recent prospective longitudinal study of public health in Norway indicates that both
assortative mating (selection effects) and convergence processes take place. Ask, Idstad,
Engdahl, and Tambs, (2013) were able to identify a subsample of individuals who
selected their partners during the years of data collection. This meant that they had
prospective data on partners’ characteristics before they met, and were able to follow
couples (N = 1551) to look for evidence of convergence in these characteristics after they
married or moved in together.

Their study found evidence for both mating selection and convergence processes
on a variety of outcomes, from life satisfaction to mental health symptomatology.
Members of future couples were indeed more similar to one another than to the general
population, averaging a correlation of about .26 in outcomes such as life satistaction and
global mental health measured prior to marriage. Once couples were married, this
correlation increased to .42, indicating convergence processes in multiple relationship
domains, above and beyond selective mating effects. In addition, there was evidence that
convergence processes were non-linear, strongest in the earlier years of the relationship.

Findings from this study suggest that attunement processes may be particularly
strong in the early years of relationships. Newlywed marriages are of interest because it is

thought that processes of mutual influence may be more apparent in certain
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developmental stages of relationships, such as the beginning of married life, than at other
points in the marriage (Rehman, Gollan, & Mortimer, 2008). Such processes are
considered steepest early in relationships and may lessen over time (Tambs & Mourn,
1992). In addition, patterns observed in early marriage have been shown to be important
predictors of relationship functioning and dissolution over a decade later (Huston,
Niehaus, & Smith, 2001; Huston, Caughlin, Houts, Smith, & George, 2001).
2. Relevance of Examining Cortisol Similarity and Attunement

The present study will examine similarity and attunement in the stress biomarker
cortisol, as it is implicated in multiple mental and physical health outcomes. The
hypothalamic-pituitary-adrenal (HPA) axis is the body’s primary system for reacting to
and regulating stress. In response to a variety of stressors, the pituitary sends a signal to
the adrenal glands to release cortisol into the bloodstream. It takes about 15 minutes for
this series of reactions to occur. Because there is a lag from time of secretion from the
adrenal gland, cortisol measured in saliva is actually reflective of a physiological reaction
15 to 20 minutes prior to collection (Stansbury & Gunnar, 1994).

HPA dysregulation has been related to anxiety and depression disorders,
decreased immune functioning, increased hypertension, and increased cardiovascular risk
(Glaser & Kiecolt-Glaser, 1994; McEwen, 1998). Schernhammer et al. (2003) found
evidence that HPA reactivity is a risk factor for breast and colon cancers. Cortisol is also
implicated in aging-related processes. In a study of normal and pathological aging,
Lupien et al. (2005) found that increased cortisol secretion was significantly associated
with impairment in cognitive function. Wolf et al. (2005) found significant associations

between subjective memory complaints and higher cortisol levels in a sample of health
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middle-aged and older participants. Higher cortisol has also been implicated in the
development of Alzheimer’s disease, and is considered a risk factor for developing age-
related disorders (Otte et al., 2005). Better understanding how spouses affect one
another’s HPA function thus has implications for both mental and physical health.

Dickerson and Kemeny (2004) have suggested that greater variability in cortisol,
as cortisol levels, may be particularly implicated in increased health risk. Following
Powers, Pietromonaco, Gunlicks, & Sayer (2006), this study separates fluctuations in
cortisol in response to an acute stressor into two distinct processes: reactivity to and
recovery from a particular stressor. Cortisol reactivity is the degree to which an
individual’s cortisol level increases in response to an acute stressor. Recovery is defined
as the rate at which cortisol levels decrease after the stressor and return to baseline.

Although converging evidence points to cortisol dysregulation as a marker of
health risk across many diseases and mental health disorders, fewer studies connect
cortisol to the relationship contexts within which most people operate. Since the majority
of adults in this country are married, it is essential for health researchers to understand
how what is known about cortisol and health at the individual level translates to the
context of long-term romantic partnership.

Several studies of romantic relationships indicate that cortisol levels are affected
by aspects of the relationship such as quality, conflict, and attachment (e.g. Kiecolt-
Glaser et al., 2003; Laurent et al., 2013; Laurent & Powers, 2007; Powers et al., 2006).
Partner support has been shown to be a protective factor to stress response, lowering
cortisol reactivity in response to a laboratory-induced stressor (Ditzen et al., 2007).

Higher stress within marriage, by contrast, has been related to higher waking cortisol and
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a flatter decline in the expected natural decrease in cortisol over the day, indicating
greater health risk (Barnett, Steptoe, & Gareis, 2005). The quality of a marriage and
interactions within it, therefore, have effects on cortisol functioning.

Few studies have examined attunement processes in cortisol (Saxbe & Repetti,
2010; Papp, Pendry, Simon, & Adam, 2013). Saxbe and Repetti (2010) conducted a study
examining spousal mutual influence processes in salivary cortisol. Using an observational
design, they examined what they termed cortisol “coregulation,” in 30 married couples
over a three-day period. They sampled salivary cortisol four times per day over three
days, generating 12 cortisol samples per spouse. They regressed each spouses’ cortisol
value on the other spouses’ value at each measurement, controlling for time of day
effects. They reported the average relationship between husbands’ and wives’ cortisol
over the 12 samples. Although they termed the prediction of one spouses’ cortisol from
another “coregulation,” in fact the modeling can be best described as capturing
covariation in spousal cortisol across all measurements.' Thus, their study examined
average similarity, but not change in similarity, in spousal cortisol, and found evidence
that spouses’ cortisol levels significantly covaried with one other. They also found that
time spouses spent in proximity on a given day increased the strength of the covariation
in their cortisol levels.

Building on this study using similar methodology in a sample of 47 couples, Papp

et al. (2013) also found evidence of spousal covariation (termed “synchrony” in their

" If this modeling technique was applied to the present study, I would follow the guidelines outlined in Bolger and
Laurenceau (2013), and decompose the within-subject variation in the partner cortisol covariate into a separate
between- and within —subject version of the variable. This is accomplished in an HLM model by including the
aggregate or mean of the variable at level 2 and the daily deviation from that mean at level 1.
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study). They also found that greater “connectedness,” including more time in the
presence of a spouse and lower subjective loneliness predicted greater covariation.
3. Predictors of Variability in Couples’ Cortisol Similarity and Attunement

Both theory and emerging evidence suggest that marital closeness may
differentiate the degree to which spouses are influenced by one another. In a review of
the importance of interpersonal relationships Berscheid posits that “[M]any of the
processes that underlie relationship phenomena...are believed to be causally linked to the
closeness of the relationship” (Berscheid, 1994, p. 81). There is reason to believe that
closeness may be an important factor to consider in predicting couples’ cortisol
attunement. Although closeness has not been related to cortisol attunement within
marriage, studies of cortisol attunement in mother-infant dyads lend support to the theory
that closeness may be an important predictor of differences between couples in their
degree of cortisol attunement.

Several studies of cortisol attunement indicate that greater maternal sensitivity is
associated with higher levels of cortisol coregulation in mother-infant dyads (e.g. van
Bakel & Riksen-Walraven, 2008; Sethre-Hofstad, Stansbury, & Rice, 2002). Ditzen,
Hoppmann, and Klumb (2008) found that greater intimacy was associated with lower
cortisol levels in dual-earner couples, but their study did not test for effects of partner
stress level. Thus, greater relationship closeness may have positive effects on an
individual’s health, but may also leave them more vulnerable to be influenced by their
partner’s reactivity. These findings suggest that closeness within marriage may at times
buffer spouses from negative influences, and at times engender greater sensitivity to

negative partner effects. In this vein, other researchers found that the transmission of
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depressive symptomatology across partners is stronger in closer couples, as compared to
couples rating themselves as less close (Tower & Kasl, 1996; Tower & Krasner, 2006).

This issue is addressed in my study, in which I hypothesize that cortisol
attunement is more pronounced in closer couples. Thus, closeness serves as both a
protective factor for those with healthy cortisol regulation, and as a vulnerability in
couples where either partner exhibits cortisol dysregulation. Couples with a high degree
of closeness may receive benefits from it when the partner is well, but may also be more
vulnerable to more reactive stress response by their partner, indicative of cortisol
dysregulation. Thus, relationship closeness is an important variable to consider when
studying predictors of cortisol attunement. Although there have been no known studies
examining the effect of closeness on cortisol attunement over time, work in other areas,
particularly the depression contagion literature, suggests that the attunement process will
be stronger in couples with a higher degree of felt closeness.

The finding of greater health concordance in longer-married couples also suggests
that relationship length is likely to be related to attunement processes as well. Ask et al.,
(2013) found that couples’ gradual attunement appeared to be nonlinear, such that
increased similarity was evident in the early years of the relationship, followed by
slowing similarity and greater divergence about 20 years into marriages, followed by
increased convergence in later years of intact marriages. Given the present sample’s
developmental stage (couples in the early years of relationship formation and
maintenance), the literature suggests a positive relationship between relationship length

and attunement. Similarly, as physical proximity has been associated with greater
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attunement (Saxbe & Repetti, 2010; Papp et al., 2013), it follows that length of
cohabitation will be positively related to similarity and attunement in cortisol functioning.

Finally, gender differences will be examined, as several studies have indicated
that there are meaningful gender differences in HPA patterns (Almela et al., 2011;
Kiecolt-Glaser & Newton, 2001; Powers et al., 2006). There is some evidence that
husbands’ cortisol levels are more sensitive to influence from their wives (Saxbe &
Repetti, 2010), while other studies find that wives’ cortisol levels are associated with
their husbands’ negative behavior while husbands are not similarity affected (Kiecolt-
Glaser, Newton, Cacioppo, MacCallum, Glaser, & Malarkey, 1996). These conflicting
findings suggest that gender differences may well be important, but do not provide clear
evidence for the nature of this difference.
4. The Present Study

The present study expands on prior studies of spousal influence in cortisol in two
key ways. First, it examines changes in spousal similarity over the early years of
marriage, rather than over a period of days as in prior studies (Saxbe & Repetti, 2010;
Papp et al., 2013). Second, the present study examines couples’ similarity in reacting to
and recovering from an interpersonal stressor, while prior studies have only examined
covariation in cortisol level fluctuation. In addition, with a larger sample size than prior
studies, the present inquiry allows for the addition of predictors that may account for
differences in cortisol similarity and attunement across couples. Based on the literature
review, [ developed the following research questions and hypotheses:

Research Question 1: Do couples vary in how similar they are in their cortisol

entry level, reactivity, and recovery within each lab visit? Significant variability, if found,
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provides evidence that couples may vary around the average in systematic and
meaningful ways.

Hypothesis 1: I predict that there will be significant variability around the

average cortisol discrepancy between men and women. Not all couples are

expected to have the same pattern as the average couple.
Research Question 2: Is there evidence that spouses become more similar in their
cortisol functioning across the first years of marriage?

Hypothesis 2: I predict that that couples’ cortisol similarity will increase on
average from the first to the second lab visit, indicative of convergence or attunement.
Research Question 3: Is there significant variability around average cortisol attunement
over time, indicating that couple-level characteristics may be reliably associated with
differing degrees of similarity and attunement?

Hypothesis 3: I predict that there will be significant variability around the

average increase in similarity from the first to the second lab visit, indicating that

some couples may be more likely to converge in their stress response than others.
Research Question 4: If there is significant variability around couples’ average cortisol
similarity and convergence over time, are there couple-level predictors that are associated
with more or less similarity and attunement?

Hypothesis 4: Relationship-level characteristics will be associated with the

degree of cortisol similarity and attunement. Specifically, I predict that

a. Higher closeness will be associated with higher cortisol

average similarity and attunement over time.
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b. Those in longer relationships, and who cohabited longer, will
exhibit greater cortisol average similarity and attunement over
time.

c. There will be gender differences in attunement, although the
direction is not hypothesized based on conflicting findings in

the literature.

B. Method
1. Study Design and Procedures

Data for the present study are drawn from a larger study of the biopsychosocial
factors that can influence spousal health in newlywed couples.” That study had the
following design: Couples were invited to participate in a lab session, described below.
These lab visits were repeated two more times, separated by intervals of about a year and
a half, for a total of 3 lab visits. For the sake of simplicity, I refer to the lab visits as
“Years 1 & 2.”

Lab visits took place during the late afternoon to early evening (between 4 p.m.
and 7 p.m.) to control for the diurnal rhythm of cortisol (Dickmeis, 2009; Dorn, Lucke,
Loucks, & Berga, 2007). Sessions lasted about 3 hours. During each visit, couples
provided demographic information and filled out questionnaires relating to their physical
and mental health and relationship quality. Participants were asked to identify and rate
the intensity of three topics of unresolved conflict in their relationship. For each couple’s

upcoming conflict discussion, the experimenter chose a topic that both partners listed,

% Research supported by a grant from the National Cancer Institute, Paula Pietromonaco, P.1., Sally Powers, Co-P.1.
(RO1CA133908): Biopsychosocial Factors in Depression and Marriage: Implications for Cancer.
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and that had the highest combined intensity rating. Couples then participated in a 15
minute conflict discussion, in which they attempted to resolve the selected ongoing
conflict in their relationship. Five saliva samples were collected before, during, and after
the conflict discussion, to capture cortisol reactivity in response to the stress associated
with the conflict discussion. These were collected via “passive drool” into tubes and sent
to Salimetrics to be assayed. Each sample was split into two samples prior to assay to
increase the reliability of measurement of cortisol (Salimetrics, PA). Participants were
compensated for each laboratory visit, $50 each for the initial session, and $70 each for
the follow-up sessions about a year and a half later. See Figure 2.1 for a schematic
representation of the lab visit, which includes timing of saliva sample collection.
2. Participants

Marriage license records filed in western Massachusetts were used to identify
recently married couples, and they were recruited via phone and mail invitations to
participate in the study. This sampling methodology ensured that couples were
representative of the population of western Massachusetts. To be eligible for
participation, it was required that both partners were never previously married, had no
children, and were between the ages of 18 and 50 years old. Couples were also required
to be within the first 7 months of their marriage and not expecting a child at the time of
the first lab visit. A total of 225 couples completed their first lab visit. At the time of the
present analyses, 183 of the original 225 couples had returned for their second lab visit.
As one of the primary questions in the present study related to longitudinal increase in

cortisol similarity, only couples who had completed the second lab visit were retained in
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the present study. Thus the final sample size for this study is 183 couples; all descriptive
statistics that follow are based on this analytic subsample.

At the first lab visit, wives’ average age was 27.98 (SD = 4.77) and husbands’
average age was 29.36 (SD = 5.25). Most participants had obtained a bachelor’s degree
(51% for wives, 45% for husbands) or higher graduate degree (34% of wives, 20% of
husbands). The vast majority of participants identified as White (92% of wives, 96% of
husbands). Average relationship length from the time couples began dating was 5.13
years (SD = 3.07). A majority of couples (85%) reported living together before they
married, 2.79 years on average (SD = 2.31).

3. Measures

Cortisol. Saliva samples were gathered from both spouses at five timepoints
during the lab session. Cortisol levels in saliva actually reflect reactivity from about 15 to
20 min prior to the time of measurement. Saliva samples were collected with this lag time
in mind, with the aim of capturing key points of reactivity to and recovery from the
conflict discussion stressor. Figure 2.1 depicts the timing of saliva sample collection, and
provides a graphic representation for the periods capturing the “reactivity” and
“recovery” processes. As it shows, the first sample was given about 30 min into the lab
visit, and reflected couples’ level of anticipation of the conflict discussion on entry into
the lab (Sample 1). Couples provided the second anticipatory sample about 15 minutes
after being informed more explicitly of the nature of the conflict discussion (Sample 2).
Sample 3 was provided 10 min after the conflict discussion ended and captured cortisol
level during the conflict discussion. Sample 4 was given about 30 min after the

discussion, and was the first to capture cortisol recovery after the conflict stressor. The
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final sample (Sample 5) was provided 60 min after the conflict discussion. Both the
fourth and fifth samples reflect the recovery process as cortisol levels decreas following
the conflict discussion. The five samples provided the repeated measures on which the
cortisol trajectories are based.

Cortisol values that were greater than or equal to 4 pg/dl were excluded from
analyses, as these are beyond the normative range (Aardal & Holm, 1995). The cortisol
values were quite positively skewed and kurtotic, and required a base-10 logarithmic
transformation in order to symmetrize the data to meet the assumption of normality
required for statistical analysis (Tukey, 1977). Skewness and kurtosis measures of the
transformed variables were within acceptable levels (no magnitude exceeding +/- 1).
Cortisol values beyond 3 SDs were considered outliers and removed from the final
dataset, as these measurements exceeded the normal range of values and would unduly
influence analyses. Table 2.1 shows the five observed cortisol values for both spouses at
both lab visits, in the raw and transformed metric. In the table, focus on the raw cortisol
values and note that there is a general descriptive increase in cortisol levels from the first
to the second year lab visits. Paired samples ¢ tests were conducted to determine whether
these differences were statistically significant. Because a majority of the cortisol samples
were not significantly different from one another, it was assumed that attunement
between partners was not affected by slight differences in level from the first to the
second lab visit.

Relationship closeness. Each spouse rated their relationship closeness on 2
subscales of the Perceived Relationship Quality Components scale (PRQC; Fletcher,

Simpson, & Thomas, 2000). The Intimacy subscale is a 3 item scale, with each item
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measured on a 7-point Likert scale An example for the intimacy subscale is How close do
you feel toward your partner? (anchored at 0-Not at all and 7-Extremely). Items from the
Intimacy subscale were averaged to create an index of felt-closeness in the relationship. I
included both partner’s self-report ratings in the analysis, as perspectives on relationship
quality may vary by gender. The PRQC Intimacy subscale has adequate test-retest and
internal reliability (o = .86; Fletcher, Simpson, & Thomas, 2000), as well as adequate
construct validity (Acker & Davis, 1992). The Love subscale is 3 items, with each item
measured on a 7-point Likert scale . An example for the Love subscale is How much do
you love your partner? (anchored at 0-Not at all and 7-Extremely). The subscale has
adequate inter-rater reliability (o = .89; Fletcher, Simpson, & Thomas, 2000).

Cohesion was also used as a proxy for relationship closeness. I used the dyadic
cohesion subscale of the Dyadic Adjustment Scale (Spanier, 1976), a common measure
of relationship adjustment. The subscale consists of five items each rated on a 6-point
Likert scale. The scale describes couples’ level of positive collaborative activity. One
item example is How often would you say the following events occur between you and
your mate?...work together on a project (anchored at 0- Never and 5-More often than
once per day). This subscale has adequate validity and reliability (o = .86; Spanier
1976).

Because these indicators of closeness (love, intimacy, cohesiveness) were highly
correlated, I used principal components analysis to create a maximally reliable composite
measure of closeness. The principal component accounted for 56% of the variance among

the original three variables for wives and 62% for husbands. The distribution of these
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composites was approximately normally distributed. See Table 2.2 for relevant
descriptive and skewness statistics.

Relationship length and cohabitation length. Information about relationship
length and cohabitation length were collected from questionnaires the respondent filled
out prior to the conflict discussion. Spouses’ separate reports were averaged to create one
measure for each variable, measured in the metric of years. Both variables were
positively skewed, however, and required a square transformation to symmetrize the data.
See Table 2.2 for all descriptive information on the original and transformed variables.

Gender differences. Within-couple differences in cortisol value served as a
proxy for gender differences in cortisol functioning. Indicators were created to identify
which couple member had higher cortisol at entry, who had higher reactivity values, and
who had higher recovery values. The variable used as a predictor identified those couples
who had wives with higher values than husbands. This was a “dummy” variable, where
couples in which wives had higher cortisol values were given a value of “1,” and couples
where husbands had the higher value were given a value of “0.” This allowed for a
statistical test of whether couples in which wives had higher cortisol values differed from
couples where husbands had higher cortisol values in analyses. In this study, 43% of
couples had wives with higher entry cortisol than their husbands, 55% of couples had
wives with higher cortisol reactivity values than their husbands, and 43% had wives with
higher cortisol recovery values than their husbands.

4. Analytic Strategy
There were three steps in the analyses. In the first step, for each couple member,

growth curve modeling was used to estimate a trajectory of change in cortisol over the
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five samples obtained during the first lab visit. Based on the study design of the lab visit,
the conflict discussion represented an “intervention” expected to change the course of
participants’ cortisol trajectories. The trajectories of change would be non-linear, or
discontinuous. These trajectories were therefore modeled as a piecewise growth model,
discussed in depth in the results section below. The slope that represents the reactivity
process will differ from the slope that represents the recovery process.

In the second step, a difference score (or discrepancy) model was used to obtain
estimates of the similarity between spouses’ cortisol trajectories. This model is based on a
technique modeling discrepancies between partners’ scores at each measurement
occasion using HLM (Sayer & Klute, 2005). The third step used a growth model to
estimate change in cortisol similarity (modeled as discrepancy) over 1 year, from the first
to the second lab visits. This model is an extension of cross-sectional discrepancy
modeling, which allows for modeling change in discrepancy over time. Note that this
model estimated similarity between spouses’ individual growth curve model parameters,
to account for similarity (discrepancy) in cortisol levels at entry, cortisol reactivity, and
cortisol recovery.

In the third step, this model was also used to test the longitudinal attunement
convergence hypothesis: whether couples’ cortisol levels and reactivity patterns become
more attuned over the course of their first year of marriage. Note that discrepancies can
be considered an obverse measure of similarity in their cortisol functioning, where lower
discrepancy scores are indicative of greater similarity. If discrepancy decreases, there is

evidence of greater cortisol attunement over time.
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[ used the HLM7 program (Raudenbush, Bryk, & Congdon, 2011) to estimate the
models in each step. HLM offers advantages for the study of individual change over time
as well as the study of dyads because it explicitly models the two sources of non-
independence: the correlations among the repeated measures, and the correlation in the
outcome scores between members of the same dyad or couple. HLM can account for
differences in the number of timepoints per couple, thus accommodating any potential
missing values. HLM does not allow for missingness at level 2. Because there were very
few missing data points, variable means were used in the place of missing values in the
level 2 file.

C. Results
1. Descriptive Evidence of Dependency Years 1 & 2

Intraclass correlations (ICCs) are descriptive statistics that relate the proportion of
variance between couples to the total variance, which is the sum of within- and between-
couple differences (Raudenbush & Bryk, 2002). The ICC is also defined as the
correlation between the two scores within each couple, and therefore can be used as an
estimate of the degree of dependency within couples. To estimate the ICC, I fit an
unconditional HLM model. This model provides estimates of the 2 variances (within and
between) that are necessary to calculate the ICC. To determine the degree of dependency
within couples, on average, intraclass correlations were estimated across all cortisol
samples per lab visit. In the first lab visit, the average correlation within couples was
40.22% (ICC=.4022). In the second lab visit, the average was 43.34% (ICC=.4334). The
increase in the ICC is in line with my attunement hypotheses in that the correlation, or

dependency, increased from the first to the second lab visit. These descriptive statistics
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are limited in that they do not provide a test to determine whether this increase in
dependency is statistically significant.
2. Modeling of Spouses’ Cortisol Trajectories Within Each Lab Visit

The first research question was: within each lab visit, is there evidence of cortisol
similarity in couples? Hypothesis 1 speaks to the average couple, and hypothesis 2
speaks to the variability in the sample around the average couple. To answer this question
we first had to model growth curves to the husband and wife cortisol measurements,
using separate models for the two lab visits. The form of the growth model was chosen to
capture reactivity to and recovery from the conflict stressor. This is a version of the
statistical model used in Beck et al. (2013). A piecewise (spline) growth model was
chosen that was defined by three parameters: an intercept that represented the expected
value of cortisol when time is equal to zero (“entry”); a linear slope that represented the
change in cortisol from entry up to and including the conflict discussion (“reactivity”); a
linear slope that represented the change in cortisol from the conflict discussion to the end
of the lab visit (“recovery”). Piecewise models are often used when an intervening event
or experimental manipulation shift the expected growth rate (Svartberg, Seltzer, Stiles,
Khoo, 1995; Raudenbush & Bryk, 2002). An important issue in modeling piecewise
growth is the choice of the transition point (or knot), which is the timepoint at which the
linear slope is permitted to vary. Because the conflict discussion was a planned
manipulation with a hypothesized effect on cortisol change across the laboratory session,
the trajectory of cortisol change was allowed to vary at that point.

The coding for time used in these models is displayed in schematic form in Table

2.3. The first row is the saliva sample number. The second row shows the original time of
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each sample, coded as fractions of an hour from onset. The third row displays the
recoding of time to facilitate interpretation of the model intercept, which is defined as the
cortisol value when time is zero. By subtracting .5 from each original value of time, the
time of the first sample is now equal to zero. This means that the intercept value of each
growth curve represented the cortisol level when the participant entered the lab (“entry”).
The forth row displays the coding for time that represents Piece 1, the first linear
segment, or the reactivity slope. The fifth row displays the coding for time that represents
Piece 2, the second linear segment or the recovery slope.

Using a multivariate outcomes model (see Raudenbush, Brennan, & Barnett,
1995) husbands’ and wives’ cortisol trajectories were estimated simultaneously per lab
visit to appropriately account for the dependency in their cortisol scores.” The equations
for the multivariate piecewise trajectory models were:
Level 1
Cortisolij =
B{(M_Entry) + B,(M_Piecel) + B3(M_Piece2) +
B4i(F_Entry) + Bs(F_Piecel) + Bgi(F_Piece2) + r;;
Level 2

B/ =710t uw
B =72tu
B3 =730t u3
Bs =7va0tus
Bs =7vs0+us
Bs =7ve0t+us

? See Appendix A, Figure A.1 for the “stacked” data setup in the level 1 file that allows for both the dependency within
dyads as well as the dependency of cortisol scores within individuals.
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The level-1 model is the within-couple model that uses three separate parameters
to capture the trajectory for each individual: level at lab visit entry (Entry), change in
cortisol up until the conflict discussion (Piece 1), and change in cortisol after the conflict
discussion (Piece 2).* The r;’s represent the residual deviation, or the extent to which the
trajectories are not a perfect fit to the observed cortisol scores.” The level-2 model is the
between-couple model, where each coefficient from level 1 becomes an outcome variable
at level 2. For example, at level 2, B; represents the variability in the male intercepts
(entry score) as a function of a grand mean (y 1), which represents the average male entry
score across all couples. The u’s represent the random effects, which are the couple-
specific deviations from the average score. Model estimates for both the fixed effects (the
averages), and the variance of the random effects (the variability) for both lab visit are
presented in Table 2.4.

As displayed under the first row of “Fixed Effects” in Table 2.4, both male and
female entry cortisol levels were significantly different from zero, at both lab visits. As
displayed in row 2 of the Fixed Effects in the table, the reactivity slope was negative at
both lab visits, indicating that cortisol was decreasing from entry up to the conflict

discussion. As displayed in row 3 of the Fixed Effects in the table, the recovery slope at

*1 tested whether use of a piecewise model was supported in the data. To do this, I used model comparison to test
linear change in cortisol across the lab session to a model which allowed this trajectory to vary after the conflict
discussion. If the model allowing this variation was a better fit to the data, the use of a piecewise model would be
supported. I therefore fit a linear model to cortisol and obtained a deviance statistic for the linear model, (45
parameters) = -.3608.230. I then allowed the trajectory to vary after the conflict discussion and obtained the more
complex model’s deviance statistic °(91 parameters) = -4279.933. A model comparison test confirmed that the more
complex model, which allowed for the conflict discussion’s influence on the cortisol change trajectory, was a
significantly better fit to the data than the simple linear model, A °(Adf= 46) =671.703. This provided support for the
use of piecewise modeling of the cortisol trajectories. The same procedure was applied to the second lab visit with the
same improvement in model fit for the piecewise versus linear model, A y*(Adf= 46) = 456.580.

> These residuals pick up both the extent to which the model fit differs from the observed data, and the dependency

within couples. See Bolger and Shrout (2007) for examples of a model that using correlated residuals to address this
issue.
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both lab visits was also negative but flatter than the reactivity slope, indicating that the
change in cortisol slowed during the recovery phase. Reliabilities for all parameters were
good, ranging from .804-.940 (lab visit 1) and .743-.967 (lab visit 2). The cortisol
trajectory parameters are graphed in Figure 2.2, representing the average couple. Note
that the average couple’s cortisol trajectories in the first year appear more discrepant than
in year 2. In the next step of analyses, we tested whether these discrepancies were
significantly different from zero. As displayed in the variance components section of
Table 2.4 the 12 parameters (six at each lab visit) were all significantly different from
zero. This finding indicates that couples were different from the average couple.

As a final step, the level-1 post-estimation scores, or Empirical Bayes (EB)
coefficients, were estimated for each spouses’ parameters and were output to a residual
file. These represent the model-based estimates of the entry, reactivity, and recovery for
each couple.’

3. Hypothesis 1 Results: Variability Around Average Cortisol Discrepancy

In the second step of analyses, the discrepancy between each spouses’ cortisol
qualities were estimated simultaneously in a multivariate outcomes model. For each
cortisol growth parameter (level at entry, cortisol reactivity, cortisol recovery), the
estimates of the EB coefficients from the individual cortisol trajectories were used as
outcomes. At level-1, the basic discrepancy model is represented as a difference score

model characterized by two coefficients, one capturing the couple average (the model

® For the purposes of identifying the model in the following step, a more complex trajectory model was estimated with
two trajectories per spouse (per lab visit) rather than one. The two trajectories per spouse were obtained by using the
two measures of cortisol provided by Salimetrics separately, rather than averaging them together. Having two estimates
of cortisol trajectories for each spouse allowed for a properly identified model in Step 2. As this was a statistical issue,
it was decided that it would be more straightforward to present the simpler dual trajectory model for each lab visit.
Tables of coefficients for the more complex four-trajectory models for lab visits 1 and 2 are presented in Appendix C.
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intercept) and one capturing the couple discrepancy (the slope). To estimate the
discrepancy for each couple, discrepancy indicators were used, with wives’ values coded
as .5 and husbands’ values coded as -.5 Since the three growth parameters were modeled
simultaneously there are a total of 6 parameters at level-1.

The equations for this model were:

Level 1

Cortisolij =

B:i(Entry_Average) + B,(Entry_Discrepancy) +

Bsi(Piecel_Average) + B4(Piecel _Discrepancy) +

Bsi(Piece2_Average) + B¢(Piece2_Discrepancy) + r;;

Level 2

B =7yi0+u
B =y20tuw
Bs =v3otus
Bs =vaotuy
Bs =7vs0+us
Bs =760t us

This modeling procedure was applied to the two lab visits separately. Estimates
for the average couple and the variability across couples for both models are presented
together in Table 2.5. For each of these two models, Empirical Bayes’ (EB) coefficient
estimates of average and discrepancies in cortisol qualities were output as residuals for
use in the final step of analyses. See Figure 2.3, which displays a sample of EB estimates
output from the above discrepancy model. Note the variability in recovery estimates,

some are negative and some are positive. Negative values indicate couples in which the

husband had higher cortisol values than wives on that parameter, while positive
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discrepancy values indicated that wives had higher cortisol values than husbands on that
parameter. See Appendix C for predicted values in transformed and original metrics.
4. Hypotheses 2 and 3 Results: Modeling Cortisol Attunement Over Time

The second research question was: Across the lab visits from year 1 to year 2, is
there evidence of increased cortisol attunement over time? To answer this question,
estimates of male-female discrepancy in each growth parameter were used as input for
the final modeling step, in which discrepancy in cortisol parameters at year 1 were
compared with the discrepancies from the second lab visit. The EB coefficients for each
couple were transformed into absolute discrepancies. The distribution of the absolute
values was positively skewed; [ used a square root transformation to symmetrize the
distribution and to meet normality assumptions (see Figure 2.4).’

These scores became our measure of cortisol attunement, where lower values
indicated more similarity (less discrepancy), and higher scores indicated less similarity
(more discrepancy). These scores were then used as dependent variables in a model
testing for change in discrepancy over time. Because there were only two timepoints, this
growth model is a difference score model, where the trajectory for each type of
discrepancy (entry, reactivity, recovery) is characterized by an intercept and a slope that
represents the change over time. The independent variable in this model was Time,
coded -.5 to represent lab visit 1, and +. 5 to represent lab visit 2. This coding ensures that

the intercept (the value of the outcome when time is equal to zero) will reflect the

" The sign of the discrepancy for each parameter indicated couples with the property of having a wife with a higher
cortisol level versus a husband with a higher cortisol level. However, this quality changed in about half of the couples
from the first to the second lab visit. For example, for entry level cortisol, 104 of the 183 couples had male members
with higher entry cortisol at the first lab visit (negative discrepancy scores). At the second lab visit, however, 70
couples had discrepancy values that were different from their time | scores (sign of discrepancy score “flipped” from
the first to the second lab visit). To avoid the complexity of accounting for multiple types of change, the absolute
discrepancy was calculated for couples at each of the lab visits, and these scores were compared across lab visits.
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discrepancy score halfway between year 1 and year 2, referred to here as the average
score.® The equations for the baseline model testing for cortisol attunement over time
were:

A multivariate outcomes model was used to estimate change in cortisol similarity
(discrepancy) from the first to the second lab visit, for entry cortisol, change prior to
conflict (Reactivity), and change following the conflict (Recovery). The equations for
this model were:

Level I:

Cortisol_Similarityij =

B:i(Entry_Average) + ,(Entry_Attunement) +
Bsi(Reactivity Average) + f4i(Reactivity Attunement) +
Bsi{(Recovery Average) + B¢i(Recovery Attunement)

Level 2:

B/ =7i0tuw
B =72tu
Bz =730t w3
Bs =740t us
Bs =750t us
Bs =760+ Us

Where B, B3, and Bs5 (“Average”) represent average level of similarity
(discrepancy) across lab visits for each cortisol parameter, and B, By, and Bs

(“Attunement”) represent change in this discrepancy from the first to the second lab visit.

Table 2.6, column 1 displays the parameter estimates from the model. The key estimate

¥ Because only two timepoints were available, there was not enough information to identify the model and obtain
estimates of the level-1 variance. Therefore, I calculated the level-1 measurement error variance using the following
formula from classical test theory: measurement error, = (l-reliability,)* variance,. I used the reliability estimates in
from the Step 2 models and obtained the variance of scores in the output residual files.
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to test my hypothesis is the estimate for change from year 1 to year 2. As displayed in
column 1 of Table 2.6, this was negative and significantly different from zero, for all of
the cortisol parameters. This indicates that the absolute discrepancies decreased over
time, and provided evidence for attunement over time on average, in entry cortisol,
reactivity slopes, and recovery slopes. These findings confirmed Hypothesis 2, showing
evidence of significant attunement. Figure 2.5 presents graphs of the average attunement
(thick line) for cortisol entry (Panel A), reactivity (Panel B), and recovery (Panel C).

Confirming Hypothesis 3, all of the variance components were significantly
different from zero, as seen in Table 2.7. This suggests that differences between couples
might account for greater or lesser average similarity, or for more or less attunement
change across the first year of marriage. Figure 2.5 displays attunement trajectories for 20
couples in the study for each cortisol parameter to demonstrate variability in the sample.
5. Predictors of Cortisol Similarity and Attunement

Finally, I added predictors to the baseline model, to test whether couple-level
characteristics were predictive of similarity and attunement in cortisol parameters. For
each variable, I conducted preliminary analyses in which I tested that variable’s
relationship to all six outcomes (i.e. average similarity and attunement on entry,
reactivity, and recovery cortisol similarity). I then trimmed any non-significant predictors
from the model. Two sets of models were conducted: the first tested the relationship
quality variables’ prediction of cortisol similarity and attunement, the second tested for
gender differences in expected similarity and attunement.

a. Relationship characteristic predictors: Hypotheses 4a and 4b results. The

first series of predictor models tested the relative impact of relationship predictors on
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Working Alliance Inventory (WAI —SF; Tracey and Kokotovic, 1989)

Therapist version:

1. and I azree about the steps to be taken to improve his situation.
1 2 3 4 3 é 7
Never Rarely Occasionally Sometimes Often Very Often Always

2. My client and I both feel confident about the uzefulness of our current actrvity m counseling.

1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
3. Ibelieve likes me.
1 2 3 4 3 ) 7
Never Rarely Occasionally Sometimes Often Very Often Always

4. I have doubts zbout what we are trying to accomplish mn counseling.

1 2 3 4 5 6 7
Never Rarely Occasionally Sometimes Often Very Often Always

3.1 am confident 1n my ability to help

1 2 3 4 5 6 7
Never Rarely Occasionally Sometimes Often Very Often Always

6. We are working towards mutually agreed upon goals.

1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
7.1 appreciate 23 a person.
1 2 3 4 3 3 7
Never Rarely Occasionally Sometimes Often Very Often Always
8 We agree on what 15 important for to work on.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
9: and I have built a mutual frust.
1 2 3 4 5 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
10. and I have different ideas on what his real problems are.
1 2 3 4 5 6 7
Never Rarely Occasionally Sometimes Often Very Often Always

11. We have establiched a good understanding between us of the kind of changes that would be good for

1 2 3 4 5 6 7

Never Rarely Occasionally Sometimes Often Very Often Always
12, believes the way we are working with her problem 15 comrect.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
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Patient version:

1. and I agree about the things I will need to do in counzeling to help improve my situation.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always

[

. What I am doing mn counseling gives me new ways of lookmg at my problem.

1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
3. Ibelieve Iikes me.
1 2 3 4 3 [3 7
Never Rarely Occasionally Sometimes Often Very Often Always
4 does not understand what I am frying to accomplizh in counseling.
1 2 3 4 3 3 7
Never Rarely Occasionally Sometimes Often Very Often Always
5.1 am confident in ‘s ablity to help me.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
6. and I are working towards mutually agreed upon goals.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
7.1 feel that appreciates me.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always

8. We agree on what is important for me to work on.

1 2 3 4 3 3 7
Never Rarely Occasionally Sometimes Often Very Often Always
9. and I trust one znother.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always
10. and I have different ideas on what my problems are.
1 2 3 4 3 6 7
Never Rarely Occasionally Sometimes Often Very Often Always

11. We have establiched a zood understanding of the kind of changes that would be good for me.

1 2 3 4 5 6 7
Never Rarely Occasionally Sometimes Often Very Often Always

12. I believe the way we are working with my problem is comect.

1 2 3 4
Never Rarely Occasionally Somenmes Often Very Often Always

i
(=)
-
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