
University of Iowa
Iowa Research Online

Theses and Dissertations

Fall 2012

Looking beyond social support: examining
dimensions of relationship quality in kidney
transplant recipients
Quinn Dione Kellerman
University of Iowa

Copyright 2012 Quinn Dione Kellerman

This dissertation is available at Iowa Research Online: http://ir.uiowa.edu/etd/3481

Follow this and additional works at: http://ir.uiowa.edu/etd

Part of the Psychology Commons

Recommended Citation
Kellerman, Quinn Dione. "Looking beyond social support: examining dimensions of relationship quality in kidney transplant
recipients." PhD (Doctor of Philosophy) thesis, University of Iowa, 2012.
http://ir.uiowa.edu/etd/3481.

http://ir.uiowa.edu?utm_source=ir.uiowa.edu%2Fetd%2F3481&utm_medium=PDF&utm_campaign=PDFCoverPages
http://ir.uiowa.edu/etd?utm_source=ir.uiowa.edu%2Fetd%2F3481&utm_medium=PDF&utm_campaign=PDFCoverPages
http://ir.uiowa.edu/etd?utm_source=ir.uiowa.edu%2Fetd%2F3481&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/404?utm_source=ir.uiowa.edu%2Fetd%2F3481&utm_medium=PDF&utm_campaign=PDFCoverPages


LOOKING BEYOND SOCIAL SUPPORT: EXAMINING DIMENSIONS OF 

RELATIONSHIP QUALITY IN KIDNEY TRANSPLANT RECIPIENTS 

by 

Quinn Dione Kellerman 

An Abstract 

Of a thesis submitted in partial fulfillment 
of the requirements for the Doctor of 

Philosophy degree in Psychology 
in the Graduate College of 

The University of Iowa 

December 2012 

Thesis Supervisor:  Professor Alan J. Christensen 
 

 



1 
 

ABSTRACT 

Perceived availability or receipt of tangible or instrumental social support has 

generally been associated with favorable outcomes in kidney transplant recipients, yet 

there has been insufficient attention in the literature to other social relationship processes 

beyond support that may contribute to mental and physical health.  The overall objective 

of the current study was to examine whether specific dimensions of relationship quality, 

such as emotional closeness, sexual relations, support transactions, respect/acceptance, 

and conflict/negative communication, within the context of a close interpersonal 

relationship, were associated with psychosocial and medical outcomes in kidney 

transplant recipients when accounting for the effects of global social support.  

Participants had received a living or deceased donor kidney transplant and were 6 months 

– 5 years post-surgery at the time of enrollment in the study.  A total of 93 participants 

completed self-report measures and a semi-structured clinical interview via telephone that 

assessed each of the aforementioned dimensions with regard to a specified relationship.  

A subsample of 67 participants were married or involved in a committed dating 

relationship and responded to interview questions with their partner in mind; the 

remaining participants selected the person to whom they felt closest over the preceding 6 

months (e.g., friend, sibling, parent).   

Structural equation modeling and linear regression were used to analyze the data.  

Results suggested that the distinct yet highly correlated dimensions reflected an 

underlying ‘relationship quality’ construct.  Poorer relationship quality was associated 

with increased symptoms of depression, decreased feelings of well-being, and worse 

mental health-related quality of life for both the full sample and the subsample of 
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participants in a romantic relationship.  The path between relationship quality and 

depression remained significant for romantic relationship participants when global social 

support was included in the model, but global social support was more strongly 

associated with depression, well-being, and health-related quality of life for all 

participants.  Relationship quality was not associated with adherence or graft function in 

this sample.  However, interesting interaction effects were found, such that high conflict 

and lack of emotional intimacy were more strongly associated with poorer self-reported 

adherence in women.  In addition, women who reported higher conflict in their 

relationship also endorsed increased depression, decreased well-being, and worse mental 

health-related functioning compared to men.  These findings are consistent with previous 

research that has cited the importance of global social support for patients who have 

received a kidney transplant.  The present study also provides novel evidence that other 

dimensions of relationship quality contribute to outcomes in this population.  A 

comprehensive assessment of  recipients’ close relationships throughout the transplant 

process, particularly of conflict and emotional intimacy in women, would allow clinicians 

to recommend psychosocial interventions that could improve patient outcomes.  
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ABSTRACT 

Perceived availability or receipt of tangible or instrumental social support has 

generally been associated with favorable outcomes in kidney transplant recipients, yet 

there has been insufficient attention in the literature to other social relationship processes 

beyond support that may contribute to mental and physical health.  The overall objective 

of the current study was to examine whether specific dimensions of relationship quality, 

such as emotional closeness, sexual relations, support transactions, respect/acceptance, 

and conflict/negative communication, within the context of a close interpersonal 

relationship, were associated with psychosocial and medical outcomes in kidney 

transplant recipients when accounting for the effects of global social support.  

Participants had received a living or deceased donor kidney transplant and were 6 months 

– 5 years post-surgery at the time of enrollment in the study.  A total of 93 participants 

completed self-report measures and a semi-structured clinical interview via telephone that 

assessed each of the aforementioned dimensions with regard to a specified relationship.  

A subsample of 67 participants were married or involved in a committed dating 

relationship and responded to interview questions with their partner in mind; the 

remaining participants selected the person to whom they felt closest over the preceding 6 

months (e.g., friend, sibling, parent).   

 Structural equation modeling and linear regression were used to analyze 

the data.  Results suggested that the distinct yet highly correlated dimensions reflected an 

underlying ‘relationship quality’ construct.  Poorer relationship quality was associated 

with increased symptoms of depression, decreased feelings of well-being, and worse 

mental health-related quality of life for both the full sample and the subsample of 
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participants in a romantic relationship.  The path between relationship quality and 

depression remained significant for romantic relationship participants when global social 

support was included in the model, but global social support was more strongly 

associated with depression, well-being, and health-related quality of life for all 

participants.  Relationship quality was not associated with adherence or graft function in 

this sample.  However, interesting interaction effects were found, such that high conflict 

and lack of emotional intimacy were more strongly associated with poorer self-reported 

adherence in women.  In addition, women who reported higher conflict in their 

relationship also endorsed increased depression, decreased well-being, and worse mental 

health-related functioning compared to men.  These findings are consistent with previous 

research that has cited the importance of global social support for patients who have 

received a kidney transplant.  The present study also provides novel evidence that other 

dimensions of relationship quality  contribute to outcomes in this population.  A 

comprehensive assessment of  recipients’ close relationships throughout the transplant 

process, particularly of conflict and emotional intimacy in women, would allow clinicians 

to recommend psychosocial interventions that could improve patient outcomes.  
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CHAPTER 1 

INTRODUCTION 

The field of transplantation is rapidly advancing and offers a promising treatment 

for many individuals with end-stage organ disease.  Based on data from the United 

Network for Organ Sharing (UNOS, 2012), over 125,000 patients in the U.S. have been 

recipients of kidney, liver, heart, or lung transplants within the last five years, and this 

number is expected to increase exponentially given technological developments and the 

use of living donors.  Considering that the demand for organs continues to exceed the 

supply, however, just allocation of scarce organs is a highly relevant issue within the 

transplant community and, in part, influences the strong emphasis on inclusion of a 

psychological evaluation during the pre-transplant assessment of potential candidates that 

is required prior to listing.  Similar to the purpose of the medical guidelines developed by 

the American Society of Transplantation (Kasiske et al., 2001), the goal of the pre-

transplant psychological evaluation is to identify patients who are at high risk for 

unfavorable outcomes post-transplant (e.g., nonadherence with the post-operative 

immunosuppressant regimen, relapse to substance abuse) so that appropriate 

interventions and clinical management of these patients can be implemented (Olbrisch, 

Benedict, Ashe, & Levenson, 2002). 

One aspect of the psychosocial evaluation for pre-transplant patients is an 

assessment of availability of social support.  Extensive empirical evidence demonstrates 

that social relations are immensely important to psychological and physical health 

outcomes across healthy individuals and chronically ill patients (Cohen, 2004; Cohen, 

Gottlieb, & Underwood, 2000; Reblin & Uchino, 2008; Schwarzer & Leppin, 1989; 
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Uchino, Cacioppo, & Kiecolt-Glaser, 1996).  Previous research specific to transplant 

populations suggests that perceived availability or receipt of tangible or instrumental 

support is generally associated with favorable outcomes, including abstinence from 

substance use, adherence to medical treatment recommendations, reduced psychological 

distress, and improvements in social functioning.  However, several authors have noted 

that our understanding of this link is limited by inconsistent results, flawed methodology, 

and insufficient attention to other social relationship processes beyond support that may 

also have important implications for health (Bohachick, Taylor, Sereika, Reeder, & 

Anton, 2002; Frazier, Tix, Klein, & Arikian, 2003; Howard, Williams, & Fahy, 1994).  In 

the broader relationship literature, additional aspects of close relationships (e.g., conflict, 

negative communication, respect, acceptance, and emotional closeness) have 

demonstrated meaningful associations with physical health (e.g., cardiovascular and 

immune functioning, mortality; Kiecolt-Glaser, Glaser, Cacioppo, & Malarkey, 1998; 

Kiecolt-Glaser & Newton, 2001; Kimmel et al., 2000), and psychological health (e.g., 

depression, emotional distress; Cranford, 2004; Druley, Stephens, & Coyne, 1997; 

Fincham, 2003) outcomes as well, yet these qualities have received scant attention in the 

transplant literature.  While perceived availability or receipt of support is clearly an 

important area of study, developing our understanding of how these other relationship 

qualities impact transplant patients has the potential to address the gaps in our knowledge 

and to enable us to identify previously unexamined factors that may increase patients’ 

risk for unfavorable outcomes.  Thus, the overall objective of the present study is to test 

whether conflict, negative communication, emotional closeness, respect, and acceptance, 

within the context of a close interpersonal relationship, contribute uniquely to and/or 
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enhance the effects of general perceived availability of social support on psychosocial 

and medical outcomes in kidney transplant patients. 

A review and critique of the relevant literature is presented in the following 

sections.  First, a general overview of influential factors in end-stage kidney disease and 

transplantation is provided.  Second, a review of the general social support and health 

literature as well as the existing data specific to transplant populations is presented.  

Third, a review of how other important aspects of close interpersonal relationships have 

been associated with health outcomes is provided.  Fourth, a conceptual overview of how 

relationship quality domains were operationalized in the present study is presented.  

Finally, objectives and study hypotheses are described. 

Overview of End-Stage Organ Diseases and Transplantation 

End-stage disease occurs when the functional capacity of an organ system 

declines, ultimately requiring the affected individual to begin a treatment regimen.  The 

most commonly affected organs are the kidneys, liver, heart, and lungs.  Throughout the 

United States, kidney transplants are performed with far greater frequency compared to 

liver, heart, and lung transplants (UNOS, 2012).  As a result, issues of feasibility, 

insufficient numbers of potential participants, and difficulty comparing across type of 

transplant precluded the use of liver, heart, and lung transplant patients in the present 

study.  The following review therefore focuses on kidney transplantation, with inclusion 

of some studies related to liver, heart, bone marrow, or lung recipients where relevant. 

End-stage kidney disease often manifests as a secondary condition resulting from 

poorly managed diabetes or hypertension, but may also be caused by an autoimmune 

disease known as glumerulonephritis or genetic abnormalities such as polycystic kidney 
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disease.  For many individuals, kidney disease is a gradual progression that, in the early 

stages, does not necessitate treatment.  However, once end-stage disease is reached, 

treatment initiation in the form of dialysis or transplantation is required in order to sustain 

life.  While dialysis is a viable option for many patients, kidney transplantation offers 

many advantages over dialysis including increased survival and significant improvements 

in quality of life (Cameron, Whiteside, Katz, & Devins, 2000; Dew et al., 1997; 

Pesavento, 2009; Szeifert et al., 2010).   

According to the Organ Procurement and Transplantation Network (OPTN, 

2010), an average of 16,700  kidney transplants have been performed annually over the 

last five years, with approximately 65% from deceased donors and 35% from living 

donors.  Graft survival rates across donor type are relatively high for kidney transplant 

recipients (i.e., 1-year = 92%, 3-year = 82%, and 5-year = 71%), and living donor grafts 

tend to fare better than deceased donor grafts.  Currently, there are approximately 85,000 

patients listed and awaiting either a living or deceased donor kidney transplant in the 

United States (OPTN, 2010).   

Although transplantation is a successful treatment for end-stage disease in many 

cases, there remain a significant percentage of patients who experience unfavorable 

outcomes, including death, graft failure, nonadherence to the immunosuppressant 

medication regimen, and depression, following the procedure.  Virzi et al. (2007) found 

that 32% of kidney transplant recipients continued to report symptoms of depression 

post- transplant.  Many of the same behavioral risk factors that contribute to the 

development of end-stage organ disease have been hypothesized to negatively influence 

patient outcomes post-transplant, including history of nonadherence to medical treatment, 
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and active psychopathology (e.g., substance use) (Jowsey, Taylor, Schneekloth, & Clark, 

2001).  Although further exploration of these risk factors and their effects on transplant 

outcomes is clearly an important area of research, the influence of social support in this 

patient population has emerged as one of the primary concerns within the transplant 

community (e.g., Jowsey et al., 2001; Olbrisch et al., 2002).  Social support is arguably 

one of the most frequently examined psychosocial variables in the health-related 

literature, and research suggests that this factor has important implications for patient 

outcomes across illness populations, including transplantation.   

Some researchers have begun to speculate about how social support exerts its 

influence on transplant outcomes.  For example, support providers may encourage 

patients to follow post-operative requirements, such as adherence to immunosuppressant 

medications (i.e., poor support is associated with nonadherence; Bunzel & Laederach-

Hofmann, 2000), and/or are able to assist in minimizing complications that could result 

from a pre-existing psychiatric or neurological condition (Carrasco et al., 2009).  

Although we know that social support is generally helpful to transplant patients, 

considerable gaps remain in our knowledge of other relationship factors that might 

meaningfully contribute to outcomes.  Thus, examination of social support is necessary 

but not sufficient to fully understand the effects of close interpersonal relationships on 

these patients.  More detailed analyses of the specific components of close relationships 

in this population are needed in order to progress our ability to intervene appropriately 

and enhance patient outcomes.  Given that the majority of the work has focused on social 

support, however, the following review begins with an overview of the relevant literature 

in this area before an examination of more specific relationship components is provided. 
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Social Support, General Health Outcomes, and Transplant Populations 

Extensive empirical attention has been devoted to studying the role of social 

support in physical health (e.g., Cohen, Gottlieb, & Underwood, 2000; Uchino, 

Cacioppo, & Kiecolt-Glaser, 1996) and psychological adjustment to life-threatening and 

chronic illnesses (e.g., Dohrenwend & Dohrenwend, 1978; Reblin & Uchino, 2008; 

Schwarzer & Leppin, 1989).  In the health-related literature, social support has been 

conceptualized as an overarching, broad construct that encompasses integration into a 

larger social network (i.e., involvement with a broad range of activities or relationships 

and identifying with social roles; Brissette, Cohen, & Seeman 2000), marital status, and 

qualities of specific dyadic relationships including spouses, parents, children, and friends 

(refer to Figure 1). 

Cutrona (1996), among others, has argued that the construct of social support is 

multidimensional, including both qualities of interactions (e.g., expression of love and 

empathy, respect for others) and overt behaviors (e.g., provision of information or 

resources, assistance with tasks).  Researchers have assessed both the structure/form of 

one’s social network (i.e., presence or absence of individuals that one can contact to have 

needs met) as well as the function of social support (i.e., perceived availability or receipt 

of particular supportive behaviors from others).  In his review of the literature, Cohen 

(2004) concluded that social support may influence health through the direct effects of 

social integration (independent of the individual’s level of stress), through the buffering 

or protective effects of supportive relationships in times of stress, or via the negative 

qualities of relationships that have physiological and psychological consequences. 
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A meta-analysis and qualitative review of the literature by Uchino, Cacioppo, and 

Kiecolt-Glaser (1996) found that social support and physiological processes are linked in 

important ways, with the primary beneficial effects of support relating to cardiovascular, 

endocrine, and immune functioning.  As previously noted, a major limitation of this early 

work, as well as more recent work in the field, relates to the inconsistent 

conceptualization and measurement of the social support construct (Sarason & Sarason, 

2006; Sarason, Sarason, & Gurung, 2001).  In an updated review by Reblin and Uchino 

(2008), the significant protective effects that social support has over individuals’ physical 

health was again demonstrated, yet it was noted that the mechanisms by which social 

support exerts its influence on health outcomes continue to require further delineation. 

In addition to linking social support to physiological outcomes, the influence of 

support on adaptation following major surgery and survival in patients with heart disease 

and breast cancer has also been reviewed and inconsistent findings were reported 

(Reifmann, 1995).  One example included in Reifmann’s (1995) review was an early 

study that attempted to explicate the link between spousal support behaviors and patient’ 

post-operative recovery following coronary bypass surgery was conducted by Kulik and 

Mahler (1989).  Their measure of social support was an index of the number of times the 

spouse visited the patient while he was hospitalized during the recovery period.  

Outcomes included amount of pain medication needed, ability to ambulate and engage in 

physical activity, and time to discharge from the surgical intensive care unit following 

bypass surgery.  As expected, greater social support was associated with more favorable 

post-operative outcomes.  Contrary to Kulik and Mahler’s (1989) predictions, however, 

was the lack of a significant interaction between the patients’ report of their marital 
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relationship quality and the beneficial effects of social support.  A possible explanation 

for this null finding is the inadequate assessment of relationship quality.  Patients were 

instructed to provide a general rating, ranging from “excellent” to “poor” on how they 

perceived their marriage.  This measure likely did not capture the breadth or depth of 

quality components that exist in a relationship and may have been subject to different 

interpretations by each individual due to its lack of definition and specificity.  Similar 

limitations across studies in this review may have contributed to the lack of robust, 

consistent findings.   

Although previous research has documented important positive associations 

between social integration and support and health-related outcomes such as reduced 

emotional distress, improvements in quality of life, and increased life expectancy  (e.g., 

Antonucci, Fuhrer, & Dartigues, 1997; Cohen, 2004; Uchino, 2004), several studies have 

also reported no association or unexpected inverse relations between social support and 

health outcomes (Antonucci, Birditt, & Webster, 2010).  For example, Dalgard and 

Haheim (1998) failed to find an association between emotional support and mortality, 

and other researchers have reported that positive support from others can actually 

increase risk of mortality in older adults (Walter-Ginzburg, Blumstein, Chetrit, & 

Modan, 2002).  In addition, Bolger, Foster, Vinokur, and Ng (1996) found that social 

support from significant others did not reduce distress or facilitate recovery of physical 

functioning in women with breast cancer.   

Review of Existing Literature on Social Support in Transplant Populations 

Similar to the broader health literature, social support has been conceptualized 

and measured in a variety of different ways in the transplant literature as well.  The 
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transplant populations are typically examined separately, with a few notable exceptions 

that have examined multiple solid organ types in a single sample (Cetingok, Hathaway, & 

Winsett, 2007; Goetzmann, et al., 2007; Perez-San-Gregorio, Martin-Rodriguez, Galan-

Rodriguez, & Borda-Mas, 2009; Wilks, Spivey, & Chisholm-Burns, 2010).  Given that 

the present study focuses on kidney transplantation, greater attention is paid to studies 

examining social support in kidney patients in this review.  However, it is important to 

note that there has been some work on the value of the social support network in 

managing distress among lung transplant patients (Bright, Craven, & Kelly, 1990) and 

the experience of stress among well spouses of patients awaiting a lung transplant 

(McCausland, Kurz, & Cavanaugh, 2001).  There have also been several relevant studies 

conducted with heart transplant recipients.  Jaloweic, Grady, and White-Williams (2007) 

found that heart transplant patients who reported higher satisfaction with support 

resources exhibited more effective coping during the pre-transplant period.  In addition, 

greater number of social resources defined as availability of tangible assistance, network 

size and helpfulness, has been associated with longer survival (Harper, Chacko, Kotik-

Harper, Young, & Gotto, 1998), less depression (Spaderna et al., 2009), and improved 

functioning (Bohachick et al., 2002) following heart transplant.  Similarly, a lack of pre-

transplant social support has been identified as a potential risk factor for earlier mortality 

in liver transplant recipients (e.g., Kober et al., 1990).   

In addition to general network support, social support from primary caregivers has 

also been an important predictor of outcomes in transplant patients.  Dew et al. (1994) 

found that lower levels of pre-transplant support from primary caregivers predicted 

unremitting high levels of anxiety and depression over the course of the post-transplant 
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period in heart recipients.  In a longitudinal study of liver transplant patients, family 

support was related to psychological functioning and the caregiver-specific relationship 

was associated with improvements in clinical markers relevant to liver graft function 

(Stilley et al., 2010).   

Finally, although inclusion of research related to social support in hematopoietic 

stem cell transplantation is beyond the scope of the present study, it is important to 

acknowledge that relevant work has also been conducted in this area.  Enduring 

psychological distress (e.g., symptoms of anxiety and depression) is prevalent in as many 

as 40% of survivors even years following stem cell transplant (see Mosher, Redd, Rini, 

Burkhalter, & DuHamel, 2009, for a review), and there is recent evidence to suggest that 

the quality of support from an intimate partner has meaningful associations with distress 

(Rini et al, 2011).  Specifically, survivors who were 1-3 years post-transplant and 

received higher quality/effective support from their partner endorsed fewer symptoms of 

distress.  Interestingly, when partner support was effective, the quantity of support 

received was not associated with distress; however, when participants indicated that their 

partner’s support was of lower quality/ineffective, a greater amount of this support was 

related to significantly higher levels of distress (Rini et al., 2011).  These results point to 

the importance of assessing whether there exists a match between the type of support 

individuals desire from their partners and the type of support that is received. 

Kidney Transplant 

In the transplant work reviewed thus far, social support has been conceptualized 

as a relatively broad construct.  Several studies with kidney transplant patients, however, 

have examined more specific aspects of social support including expressiveness, 
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cohesion, and conflict in the family environment.  For example, Moran, Christensen, 

Ehlers, and Bertolatus (1999) recognized that although the association between social and 

family support variables and psychological adjustment in patients with medical 

conditions has been well documented in the literature, the mechanisms by which support 

influences favorable outcomes require further delineation.  These investigators used the 

Family Relationship Index, a composite of items from the Family Environment Scale 

(FES; Moos & Moos 1986) as a measure of family support in a sample of pre-transplant 

patients with kidney disease.  Specifically, this study examined how intrusive thoughts 

about patients’ impending transplant might contribute to the link between expressiveness 

within the family and patients’ symptoms of anxiety and depression.  Results indicated 

that intrusive thoughts partially mediated this association. 

The association between family relationships and the post-transplant patient’s 

quality of life in both living and deceased donor kidney recipients has also been 

considered (Christensen, Raichle, Ehlers, & Bertolatus, 2002).  In this prospective study, 

family support was conceptualized as the degree of cohesion, expressiveness, and conflict 

within the home environment and was measured with the Family Relationship Index of 

the FES (Moos & Moos, 1986) as described above.  The findings indicated that patients 

who reported a higher degree of pre-transplant family support evidenced fewer 

depressive symptoms, as well as improvements in mobility and social functioning post-

transplant.  Interestingly, these results were only significant for patients whose transplant 

was from a living donor source; family support was not a relevant predictor of quality of 

life outcomes in recipients of deceased donor transplants.    
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Most of the work on social support with kidney (and other transplant patients) has 

focused on the patient’s perception of received or availability of support from 

interpersonal relationships and patient outcomes only.  With the exception of Frazier et 

al. (1995; 2000; 2003), studies in general have not directly assessed the support 

provider’s perception of the relationship.  One of the studies that did assess the other 

member of the relationship dyad found a significant stress-by-support interaction, such 

that kidney transplant patients who reported higher levels of transplant-related stress 

experienced greater benefit from support received from their spouses, providing evidence 

for Cohen & Wills’ (1985) buffering hypothesis (Frazier, Davis-Ali, & Dahl, 1995).  In 

other words, highly stressed patients who received helpful spousal support reported 

greater marital satisfaction and less depression than those patients who perceived their 

spouses’ support behaviors to be unhelpful.  Furthermore, spouses’ level of reported 

stress was negatively correlated with their provision of helpful (versus unhelpful) support 

behaviors to patients.   

Later work by Frazier, Tix, Klein and Arikian (2000) focused on the relations 

among social support and coping strategies, considering both the patient’s (received 

support) and significant others’ (enacted support) perspectives.  In addition, Frazier, Tix, 

and Barnett (2003) examined relationship satisfaction as a potential moderator of the link 

between enacted support behaviors and patient distress in two studies with kidney 

transplant patients.  The first study focused on the marital relationship, whereas 

instructions in the second study allowed post-transplant patients to select any individual 

who was closest to them during the transplant experience.  Results indicated that there 
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was a significant association between patient distress and relationship dissatisfaction, yet 

supportive behaviors were not related to either outcome. 

While the majority of research in transplant populations has focused exclusively 

on the study of social support, neglecting to examine other close interpersonal 

relationship qualities, the following study is a notable exception.  Einollahi et al. (2009) 

measured marital relationship domains with the Revised-Dyadic Adjustment Scale 

(RDAS; Busby, Christensen, Crane, & Larson, 1995) as they related to patients’ 

adjustment following kidney transplantation.  Both the total RDAS score (where lower 

scores represented a more distressed relationship), as well as scores for each of the scale 

components: dyadic consensus, affective expression, satisfaction, and cohesion were 

included.  Regarding the specific quality domains, the findings suggested that greater 

marital satisfaction and cohesion were associated with increased health-related quality of 

life, and lower dyadic consensus was related to increased symptoms of anxiety post-

transplant.  Of note, marital adjustment scores were not significantly associated with 

several important demographic and clinical variables, including gender, age, source of 

donor graft, etiology and duration of kidney disease, and depression. 

Summary and Critique 

In sum, the presence of a supportive person and/or perceived availability of social 

support in transplant patients’ lives have been associated with survival, adherence, 

reduced psychological distress, and improvements in health-related quality of life 

including social functioning.  Although some authors have investigated other relationship 

domains such as conflict and expressive communication within the larger family 

environment, and some specific aspects of the marital relationship, the majority of the 
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work in transplant populations has focused on patients’ perceptions of general social 

support availability. 

While general social support (i.e., not specific to a particular dyadic relationship) 

is important to examine and often demonstrates beneficial effects, there is growing 

evidence to suggest that support does not fully explain the variability in individual 

outcomes.  For example, Cranford (2004) found that the negative aspects of relationships, 

including expressions of anger, dislike, critical evaluations, and deterring one’s spouse 

from reaching his or her goals (i.e., social undermining; Vinokur, Price, & Caplan, 1996), 

moderated the association between perceived stress and depressive symptoms in healthy 

adults, while social support had no significant effects.  Thus, while previous research in 

transplant populations has highlighted the beneficial or protective aspects of social 

support, insufficient attention has been devoted to other negative or detrimental 

components of close interpersonal relationships that have been associated with health 

outcomes (Birditt & Antonucci, 2008; Birmingham et al., 2009).  Furthermore, 

interventions that have aimed to enhance social support in various populations in order to 

facilitate health-promoting effects have yielded inconsistent findings and limited support 

for such efforts (Cohen, 2004; Hogan, Linden, & Najarian, 2002).  Although results of 

earlier studies appeared promising, more recent trials with increased methodological rigor 

have reported that social support interventions do not have an effect on morbidity or 

mortality in cardiovascular disease (e.g., ENRICHD Investigators; 2003; Frasure-Smith 

et al., 1997) or metastatic breast cancer (e.g., Cunningham et al., 1998; Goodwin et al., 

2001).  Cohen (2004) suggested several reasons for this, including an emphasis on 

increasing general peer support versus improving the quality of existing close 
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relationships.  However, an additional limitation of these interventions is their focus on 

one relationship domain (i.e., support) to the exclusion of other important domains.  

Given the success of couple therapy focusing on other relationship domains (e.g., 

acceptance; Christensen & Jacobsen, 2000), it is possible that targeting domains that are 

distinct from yet related to social support may yield promising results within transplant 

populations. 

Drawing from existing theoretical models of relationship dysfunction (e.g., social 

learning or behavioral models, vulnerability-stress-adaptation models of marriage) in the 

marital and relationship literature, various domains or components of dyadic behaviors 

have been identified as important contributors to relationship quality.  For example, 

emotional closeness/intimacy and conflict/negative communication have received 

considerable attention in the relationship literature (Barnes & Sternberg, 1997; Karney & 

Bradbury, 1995; Lawrence et al., 2008; Laurenceau, Barrett, & Rovine, 2005).  It is likely 

that these other relationship components are relevant in transplant populations and may 

enhance the explanatory power of social support or demonstrate unique effects in the 

prediction of outcomes.  Examining specific dimensions of relationship quality in 

transplant populations may not only contribute to our understanding of the broader 

construct of social support, but may also enhance our knowledge regarding how qualities 

directly influence relationship outcomes (e.g., satisfaction, adjustment, and functioning), 

as well as individual outcomes (e.g., physical and psychological health outcomes).  

Therefore, a comprehensive understanding of these other relationship dimensions is 

necessary in order to progress our ability to enhance patient outcomes. 
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Other Relationship Domains and Health 

Lawrence et al. (2008) conducted a comprehensive review of the relationship 

literature across multiple disciplines (e.g., clinical and social psychology, family studies, 

sociology, communication studies) and identified five primary relationship quality 

dimensions that have demonstrated significant associations with marital satisfaction, 

adjustment, and other important outcomes.  These dimensions comprise their recently 

published assessment tool, the Relationship Quality Interview (RQI; Lawrence et al., 

2009; 2011) and include: support transactions, conflict/problem-solving, emotional 

intimacy/closeness, respect/acceptance/control, and sexual relations.  Each of these 

dimensions has been examined to some extent in the health-related literature, yet it is 

notable that the conflict domain has received the considerably greater attention than other 

areas.  The relevant literature for each domain is reviewed in the next sections. 

While the majority of the work has focused on marital or dating relationships and 

has failed to assess all of these dimensions in one study, there are a few notable 

exceptions.  For example, Schramm, Marshall, Harris, and Lee (2005) found that displays 

of respect, appreciation, commitment, trust, affection, and effective communication in the 

marital relationship was predictive of greater satisfaction and adjustment, even when 

problems existed in other domains of the relationship.  These findings underscore the 

importance of taking a nuanced, comprehensive approach in our examinations of close 

interpersonal relationships and their associations with important outcomes such as health.  

As mentioned previously, this approach has rarely been implemented; rather, the majority 

of the work on how social relationships influence health has focused on the broader 

construct of social support or on one specific relationship dimension.  Although most of 
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the research described below has emphasized the marital relationship, it is important to 

note that these processes (excluding the sexual dimension) are also relevant for other 

types of close interpersonal relationships and may contribute meaningfully to health 

outcomes. 

Conflict/Negative Communication 

Interpersonal conflict and negative communication comprise one quality 

dimension that has been associated with a couple’s satisfaction and adjustment over the 

course of their relationship.  Conflict interactions in an intimate relationship have been 

defined based on the duration and frequency of arguments, characteristic behaviors 

during disagreements such as patterns of aggression or withdrawal, and how the couple 

recovers following an argument (Lawrence et al., 2011).  Negative communication that 

occurs during conflict is often characterized by expressions of hostility or criticism.  

Christensen (1987) described the demand/withdrawal communication pattern in couples 

which involves one partner communicating via criticism, blame, and threats while the 

other partner responds with avoidance or withdrawal behaviors.  This type of 

communication pattern during conflicts has been linked to poor relationship outcomes 

including marital dissatisfaction and divorce (Caughlin & Huston, 2002; Heavey, 

Christensen, & Malamuth, 1995) 

In general, conflict and negative interactions predict poor outcomes, although 

these results vary as a function of individual (e.g., gender, personality; Fincham, 2003) 

and relationship (e.g., degree of couple distress; Sher & Baucom, 1993) characteristics.  

In the health-related literature, conflict and negative communication have been directly 

linked to cardiovascular, endocrine, and immune functioning, as well as indirectly 
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associated with health outcomes through depression and health behaviors such as 

adherence (Kiecolt-Glaser & Newton, 2001).  Feeling criticized in an intimate 

relationship has been linked to increased physiological stress and lower self-rated health 

(Antonucci, 2001; Bolger, DeLongis, Kessler, & Shilling, 1989; Kiecolt-Glaser et al., 

1997; Newsom, Nishishiba, Morgan, & Rook, 2003).  Kiecolt-Glaser, Glaser, Cacioppo, 

and Malarkey (1998) found that marital conflict involving an exchange of hostile 

behaviors or other negative interactions was correlated with increased production of 

stress hormones and changes in immune functioning over the course of the following day 

for both newlywed and older married couples.  Notably, there were significant gender 

differences in this finding, such that wives’ physiological response to conflict was greater 

than husbands.   

Significant gender differences have also been demonstrated in other studies 

examining physiological responses to a conflict interaction.  Heffner, Kiecolt-Glaser, 

Loving, Glaser, and Malarkey (2004) reported that satisfaction with spousal support 

served as a protective factor for women, such that cortisol changes resulting from conflict 

were smaller when support satisfaction was high.  When satisfaction with support was 

low, increases in cortisol production were prevalent only for men.  High satisfaction was 

associated with decreased blood pressure following conflict for both men and women 

(Heffner, Kiecolt-Glaser, Loving, Glaser & Malarkey, 2004).  Results of a later study that 

did not examine satisfaction with spousal support found that cortisol responses to 

perceptions of negative communication behaviors during conflict (i.e., demands made by 

the wife that resulted in withdraw patterns from the husband over the course of marriage) 

was significant for women only (Heffner et al., 2006). 
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Similarly, findings of work by Kimmel et al. (2000) also suggested that the role of 

relationship satisfaction and conflict in predicting health outcomes differs based on 

gender.  In this study, relationship quality was assessed in a sample of urban, African 

American patients being treated with hemodialysis for end-stage renal disease.  Results 

indicated that women who endorsed a higher degree of relationship satisfaction and lower 

levels of conflict within their marriage evidenced a significant reduction in mortality risk, 

whereas these factors were unrelated to survival in men.  Notably, these psychosocial 

variables held the same degree of power in predicting survival as known medical risk 

factors. 

The role of relationship conflict in predicting psychological and medical 

outcomes in transplant populations has received scant attention in the literature.  Despite 

its potential contribution to important outcomes, this dimension of relationship quality 

has been largely ignored.  The work by Kiecolt-Glaser and colleagues relating martial 

conflict to immunological functioning may have direct implications for transplant 

patients when considering their post-operative treatment context.  In other words, 

recipients are required to adhere to a life-long regimen of medications including those 

that suppress the immune system in order to prevent the body from rejecting the foreign 

(transplanted) organ.  Thus, patients are constantly susceptible to the sequelae of a 

weakened immune system (e.g., infection), providing a context in which individuals may 

be more vulnerable to the effects of interpersonal relationship conflict on immune 

functioning compared to other patient populations.  Given that evidence exists to suggest 

that relational conflict exacerbates maladaptive health practices such as nonadherence 

(e.g., Kiecolt-Glaser & Newton, 2001), the immunological effects would be particularly 
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salient if conflict affected immunosuppressant regimen adherence.  This underscores the 

importance of explicitly assessing interpersonal relationship conflict and negative 

communication in transplant patients so that appropriate interventions to reduce risk for 

unfavorable health outcomes can be implemented. 

Emotional Closeness/Intimacy 

The quality of emotional closeness or intimacy in a relationship is another 

dimension that has been associated with both relationship and individual outcomes in the 

literature (e.g., Barnes & Sternberg, 1997; Cordova, Gee, & Warren, 2005; Laurenceau, 

Barrett, & Rovine, 2005).  This construct has been conceptualized as the degree to which 

members of a dyad feel connected to one another, via feelings of trust, demonstrations of 

warmth and affection, comfort in expressing emotional vulnerability and disclosing about 

oneself to the other, and displays of love and attention toward each other (Kreilkamp, 

1984; Lawrence et al., 2011; Timmerman, 1991). 

In the health-related literature, the construct of emotional closeness has been used 

to develop intimacy models of interaction that may facilitate our understanding of chronic 

pain behavior in the context of the marital relationship.  Cano and Williams (2010) draw 

on Reis and Shaver’s (1988) interpersonal process model of intimacy to describe how a 

chronic pain patient’s emotional self-disclosure via verbal communications of pain-

related distress may elicit either validating or invalidating responses (as expressed by the 

degree of empathy and concern) from the partner.  These responses, in turn, have effects 

on relationship closeness and psychological outcomes.  For instance, if a patient’s 

disclosure about pain-related emotions is met with invalidation by the spouse – including 

hostility, ignoring, disregarding, or rejecting behaviors – this will have negative effects 
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on the patient’s psychological well-being.  Dyadic interactions characterized by sadness 

and anger have been correlated with increased depression and indicators of pain severity 

in patients with chronic pain (Johansen & Cano, 2007). 

The degree to which emotional closeness in marriage contributes to long-term 

survival as well as to recurrence of illness has also been examined.  Tower, Kasl, and 

Darefsky (2002) investigated the link between this relationship dimension and 6-year 

survival in a community sample of older adults.  The authors’ operationalized closeness 

as whether or not the spouse was identified as a source of emotional support and/or 

someone that provides a comfortable environment for self-disclosure to occur.  Results of 

this study indicated that being identified as close to your spouse, but not naming your 

spouse as a primary source of support, was associated with increased survival for both 

men and women. 

In addition, a lack of emotional intimacy in a close relationship, as measured by 

perceived inability to disclose or discuss important matters with one’s spouse, has been 

associated with increased rehospitalization rates following myocardial infarction among 

cardiac patients (Hegleson, 1991).  It would be important to examine whether emotional 

closeness is related to outcomes in patients following transplantation, given that 

rehospitalization due to post-operative complications is common in this population (e.g., 

Nemati, et al., 2007).  Moreover, Druley, Stephens, and Coyne (1997) found that women 

with lupus who avoided physical intimacy and self-disclosure about symptoms with their 

partner experienced high levels of negative affect.  Emotional intimacy in the marital 

relationship has also been associated with diabetes regimen adherence (i.e., following 

physician recommendations for diet and exercise; Trief, Ploutz-Snyder, Britton, & 
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Weinstock, 2004).  Based on the existing literature, one might expect that similar 

relations would emerge when testing this link in transplant patients, yet this assertion 

remains to be explicitly examined.  Future studies on emotional intimacy in transplant 

populations are needed to enhance our understanding of the variables that contribute to 

successful outcomes. 

Respect/Acceptance 

In recent years, there has been a surge of research on the process of acceptance 

within the context of interpersonal relationships (Doss & Christensen, 2006).  This 

construct has been conceptualized as a stance towards one’s partner that reflects 

unconditional regard and a willingness to respond to positive and negative events or 

interactions in an adaptive manner.  In other words, it involves being okay with one’s 

partner as they are, without engaging in efforts to change the person.  Increasing 

acceptance in relationships has become an important focus in clinical interventions for 

couples experiencing marital distress.  To this end, couples learn skills that facilitate a 

change in their experience of unpleasant, undesirable, and/or problematic partner 

behavior that allow them to respond in more productive and valued ways that, in turn, 

improves their relationship. 

The importance of acceptance in interpersonal relationships was emphasized in 

early work by Sarason, Pierce, and Sarason (1990).  These authors noted that a sense of 

acceptance was integral to the perception of social support availability.  Upon review of 

several measures attempting to assess perceived social support, the degree to which an 

individual felt unconditionally accepted by others, loved, valued, and able to 
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communicate openly in their intimate relationships emerged as common thread among 

these instruments. 

The processes of acceptance, empathy, validation, and emotional intimacy have 

also been investigated within the context of couples coping with chronic physical pain 

(Cano & Leonard, 2006).  Evidence suggests that individuals with chronic pain feel as 

though their experience of pain and related emotional distress is not understood by others 

(Herbette & Rime, 2004) or receives punishing responses such as lack of empathy when 

expressed (Morley, Doyle, & Beese, 2000).  Thus, Cano and Leonard (2006) have 

recommended use of clinical interventions that emphasize behavior change strategies 

focused on increasing acceptance and empathy in chronic pain couples. 

Although respect and acceptance within the context of interpersonal relationships 

has not been explicitly examined in the transplant literature, existing data in related fields 

provide support for the need to further our understanding of how acceptance in close 

relationships contributes to patient adaptation in this population.  Specifically, feeling 

accepted by a spouse or in a close family relationship has been shown to predict 

abstinence from substance use (Booth, Russell, Soucek, & Laughlin, 1992).  Given that 

the prevalence of substance use in pre-transplant patients is high (e.g., DiMartini et al., 

2004), an understanding of how acceptance functions for these patients would have 

important implications for relapse prevention as a component of pre- and post-transplant 

care. 

Sexual Relations 

Similar to the other dimensions, the quality of a couple’s sexual relationship has 

also demonstrated meaningful associations with marital satisfaction and individual 
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outcomes (Sprecher & Cate, 2004).  This domain includes the frequency of and 

satisfaction with sexual interactions, comprised of sexual intercourse as well as intimate, 

sensual behaviors such as hugging, touching, and cuddling (Lawrence et al., 2011).  

Interview measures such as the Relationship Quality Interview (RQI; Lawrence et al., 

2009; 2011) also inquire about whether the individual or partner is experiencing sexual 

difficulties or a diagnosable sexual dysfunction, and these responses are considered when 

making ratings about the quality of the sexual relationship.  The latter point may be of 

particular relevance to individuals managing a chronic illness, given that there is a high 

prevalence of sexual side effects associated with treatments for various medical 

conditions (Fisher, Graham, Duffecy, & McAnulty, 2006). 

This dimension of intimate relationships has been examined within the context of 

many chronic illness conditions, including cancer (e.g., Garos, Kluck, & Aronoff, 2007), 

HIV (e.g., Rose, Peake, Ennis, Pereira, & Antoni, 2005), fibromyalgia (e.g., Kool, 

Woertman, Prins, van Middendorp, & Geenen, 2006), and diabetes (e.g., Harland & 

Huws, 1997).  In a study examining prostate cancer patients and their intimate partners, 

couples endorsed higher levels of depression, poorer quality of communication regarding 

sex, and lower sexual and general relationship satisfaction compared to the general 

population.  Patients’ ratings of communication and satisfaction were largely determined 

by the level of general and sex life-specific depression reported by their partners (Garos 

et al., 2007). 

Examining correlates of the sexual relationship has received considerably greater 

attention in the transplant literature as compared to the aforementioned domains in 

patients’ intimate relationships.  It is important to note the distinction between reports of 
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sexual dysfunction, which are relatively high in both kidney (e.g., 50%; Muehrer, 2009) 

and liver (e.g., (e.g., 32%; Ho et al., 2006) recipients, and ratings of the overall quality of 

a couple’s sexual relationship.  Sexual dysfunction does not necessarily preclude a high 

quality, satisfying sexual relationship (Ho et al., 2006; Parolin et al., 2004; Raggi et al., 

2012).  The quality of a transplant patient’s sexual relationship is important to examine, 

considering that higher sexual relationship satisfaction has been associated with better 

physical health and functioning in male kidney patients and greater frequency of sexual 

activity has been correlated with general physical and mental health in female patients 

(Tavallaii  et al., 2007).  Further research in this area is needed to expand our 

understanding of how the quality of the sexual relationship influences psychological and 

physical health outcomes in transplant recipients. 

Conceptualization of Relationship Domains in the Present Study 

One of the primary concerns when attempting to integrate findings from the social 

support and relationship literatures relates to the variability in the way constructs have 

been operationalized and measured.  This suggests a need to explicitly describe the 

constructs of interest and provide an overview of how dimensions will be operationalized 

in future research.  Thus, the diagram below (refer to Figure 2) illustrates how the 

relevant dimensions of relationship quality were conceptualized and guided the present 

study.  It was derived from prior research described above as well as from a 

comprehensive measure of relationship quality (RQI; Lawrence et al., 2009; 2011) 

discussed earlier.  The primary objective of the present study was to examine the unique 

and/or overlapping effects of the previously described relationship quality domains with 

social support on psychosocial and medical outcomes in kidney transplant recipients. 
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Each of the domains in this conceptualization has demonstrated effects in 

previous health-related research.  Based on the review above, it is evident that social 

support has important effects on patient outcomes.  Specific to transplant populations, 

perception of general social support availability and/or the presence of a supportive 

person in patients’ lives have been significantly related to less psychological distress, 

adherence to medications, survival, and improvements in health-related quality of life 

including social functioning.  Drawing on work from the broader relationship literature, 

other relationship domains that are distinct yet related to social support also have 

emerged as predictors of important outcomes.  Conflict and negative communication 

have been directly associated with physiological processes, depression, and maladaptive 

health behaviors such as nonadherence, outcomes of high importance in transplant 

populations.  A lack of emotional closeness in an intimate relationship has been shown to 

influence depression, pain severity, mortality risk, and rehospitalization rates.  

Nonacceptance and low respect in couples exerts significant influence on relationship 

distress and relapse to substance use.  Finally, sexual dysfunction and the quality of 

patients’ sexual relationship with their intimate partner have demonstrated effects on 

physical and psychological well-being. 

While there is evidence to support these associations in the existing literature, 

what remains unknown is whether the aforementioned relationship domains contribute 

meaningfully to outcomes in recipients of organ transplants.  Relationship qualities have 

predicted outcomes in other populations that are particularly relevant to transplant 

patients, including depression, mortality risk, adherence, substance abuse, and 

rehospitalization, which underscores the need to understand how these aspects of close 
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relationships affect transplant recipients.  In addition, it is important to determine whether 

these dimensions have independent and/or additive effects (while accounting for social 

support) in influencing outcomes.  It is especially important to elucidate the link between 

relationship processes and negative or unfavorable outcomes so that this data can guide 

implementation of appropriate clinical interventions.  

Study Objectives and Hypotheses 

Primary Objective (1) 

To examine the relative influence of specific close relationship processes on 

psychosocial outcomes in kidney transplant recipients.  Objective 1 allowed for an 

analysis of how the specified relationship quality dimensions related to psychosocial 

outcomes in patients who were 6 months – 5 years post-transplant.  Both the collective 

and unique effects of each domain were examined.   

Hypothesis 1a: Higher levels of conflict/negative communication, lower levels of 

emotional closeness/intimacy, less respect/acceptance, lower support transactions 

within the close relationship, and poorer sexual relationship quality were 

hypothesized to be associated with greater (concurrently assessed) depression 

and well-being in post-transplant patients. 

Hypothesis 1b: Higher levels of conflict/negative communication, lower levels of 

emotional closeness/intimacy, less respect/acceptance, lower support transactions 

within the close relationship, and poorer sexual relationship quality were 

hypothesized to be associated with greater (concurrently assessed) physical and 

mental health-related quality of life (QoL) in post-transplant patients. 
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Hypothesis 1c: It was hypothesized that these dimensions would explain unique 

significant variance in psychosocial outcomes when global perceived availability 

of social support was included in the model. 

Secondary Objective (2) 

To examine, as secondary outcomes, the relative influence of specific close 

relationship processes on medical outcomes in kidney transplant recipients.  

Objective 2 allowed for an analysis of how the specified relationship quality dimensions 

related to medical outcomes in patients who were 6 months – 5 years post-transplant. 

Hypothesis 2a: Higher levels of conflict/negative communication, lower levels of 

emotional closeness/intimacy, less respect/acceptance, lower support transactions 

within  the close relationship, and poorer sexual relationship quality were 

hypothesized to be associated with self-reported adherence to the 

immunosuppressant regimen, poor graft function as measured by serum creatinine 

levels, and biopsy-confirmed acute or chronic rejection episodes. 

Hypothesis 2b: It was hypothesized that these dimensions would explain unique 

significant variance in medical outcomes when global perceived availability of 

social support was included in the model. 

Secondary Objective (3) 

To explore whether gender moderates the association between specific close 

relationship processes and outcomes in transplant recipients.  Given that differential 

effects based on gender have been demonstrated in prior research, Objective 3 allowed 

for a secondary/exploratory analysis of whether gender moderated the effects of 
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conflict/negative communication, emotional intimacy, and sexual relations on 

psychosocial and medical outcomes. 

Hypothesis 3a: It was hypothesized that higher levels of conflict/negative 

communication, as well as lower emotional closeness/intimacy would be more 

strongly associated with poorer psychosocial and medical outcomes described 

above in female kidney transplant recipients. 

Hypothesis 3b: It was hypothesized that poorer sexual relationship quality would 

be more strongly associated with worse psychosocial and medical outcomes 

described above in male kidney transplant recipients. 
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Figure 1. Conceptual diagram of social support components. 
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Figure 2. Conceptual diagram of the constructs of interest in the present study. 
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CHAPTER II 

METHODS 

Participant Sample 

Research participants were recruited from the transplant clinic at the University of 

Iowa Hospitals and Clinics (UIHC).  This study was approved by the University of 

Iowa’s institutional review board for the protection of human research subjects and 

individuals were compensated $20 for the completion of study measures.  Eligibility 

criteria included having received a living or deceased donor kidney transplant at UIHC, 

being between 6 months and 5 years post-transplant at the time of enrollment in the 

study, and age over 18 years.  Individuals within the first 6 months post-transplant were 

not included in order to avoid confounding with the sequelae of the post-operative period.  

To ensure that all participants were able to give informed consent and answer the 

interview and self-report questions, patients who were non-English speaking or 

evidenced severe cognitive impairment (e.g., dementia, psychotic symptoms) as indicated 

in the medical record were also excluded.  Individuals who had experienced a graft 

failure since the transplant and were currently receiving treatment with dialysis were 

eligible to participate in the study, though no one who met this criterion was enrolled.  In 

addition, individuals did not need to be involved in a romantic relationship to participate 

in the study. 

Recruitment Procedure 

The principal investigator collaborated with the kidney transplant coordinator at 

UIHC to identify individuals who were eligible to participate in the study.  Electronic 

medical record lists with patient names who met eligibility criteria were compiled and 
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cross-referenced with the United Network for Organ Sharing (UNOS, 2012)’s publicly 

accessible comprehensive data report of patients receiving kidney transplants within the 

specified time period.  Eligible participants were mailed a packet of materials including a 

letter inviting them to participate in a project conducted by researchers from the 

University of Iowa, Department of Psychology in collaboration with the transplant 

program, two copies of the informed consent document, and the self-report questionnaire 

measures.  As indicated in the recruitment letter (see Appendix), individuals were 

encouraged to discuss the study with family and friends and consider their decision to 

participate for as much time as was needed.  Individuals were also assured that declining 

participation in the study would in no way affect the medical care they received from the 

transplant team.  Interested individuals were instructed to sign one of the informed 

consent documents, fill out the questionnaire packet, and return the completed materials 

to the research office in the enclosed stamped envelope at their earliest convenience.  

They were asked to keep the second copy of the informed consent document for their 

records. 

If individuals were not interested in participating in the study and did not wish to 

be called by the research team, they were provided with an opt-out option. In this case, 

they were instructed to return the blank packet to the research office in the enclosed 

stamped envelope and to write “not interested” on the consent document. If potential 

participants did not opt-out and did not return the consent document and/or the 

questionnaire packet to the research office within two weeks of mailing, they were 

contacted via phone to ensure that the information was received and to discuss their 

participation in the study.  The research staff attempted to re-contact potential 
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participants three times via phone if they were not reached on the first call.  If interested 

participants returned the consent document without the questionnaires or vice versa, a 

member of the research team member called to remind them to send back the missing 

materials and re-sent documents as necessary.  Recruitment and phone interviews 

(described below) took place concurrently from January – September 2011. 

Assessment Procedure 

Once the signed consent document and questionnaire packet was received by the 

research office, a member of the research team called each participant to schedule a time 

to conduct the phone interview.  The Relationship Quality Interview (RQI) was 

administered during this scheduled call, which lasted an average of 60 minutes and 

ranged in duration from 30-90 minutes.  Of note, participants were forewarned that they 

would be asked to share intimate details of their relationship and they were assured that 

confidentiality would be maintained.  Suicidality was not specifically assessed in any of 

the interviews, though evidence of suicidality did not become apparent during any 

interaction with participants. 

By signing the informed consent document, participants gave the research team 

permission to conduct comprehensive chart reviews to obtain the relevant study variables 

described in the Measures section below.  The principal investigator ascertained these 

data from participants’ medical record following their completion of the phone interview.   

Measures 

Demographic and Clinical Variables 

 Sociodemographic information, including gender, age, race, ethnicity, 

relationship status, level of education, employment status, and yearly income was 
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collected via a self-report measure.  Participants were also asked to report on transplant 

and related medical information, including the date of their most recent transplant, 

etiology of their end-stage disease (e.g., diabetes mellitus, hypertension, etc.), previous 

treatment with dialysis, donor source, confirmed acute or chronic rejection episodes, and 

medical comorbidities.  In addition, participants provided information about prior 

transplants including the number, dates, time to graft failure(s), and reason for 

rejection(s). 

Relationship Quality Interview (RQI)  

The RQI (Lawrence et al., 2009; 2011) is a semi-structured interview designed to 

yield interviewer ratings of the quality of a couple’s intimate relationship across five 

dimensions over the past six months.  The interview takes approximately 60 minutes to 

administer to each participant via phone.  The following are descriptions and sample 

questions for each of the quality domains:  

1) Quality of Emotional Intimacy in the Relationship (Intimacy) includes 

expressions of love and affection, willingness and comfort with self-disclosure 

and being emotionally vulnerable with each other, etc.  Sample questions include, 

“How close do you feel with your partner?” and “Are there any specific personal 

(i.e., non-relationship) topics that either of you avoid talking about with the 

other?” 

2) Quality of the Couple’s Sexual Relationship (Sex) includes frequency and 

quality of sexual interactions, congruence of preferences for initiation and 

participation in sexual activities, etc.  Sample items from this domain include, 
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“How satisfied are you with your sexual relationship?” and “During or after sex, 

do you feel any negative emotions such as fear, shame, guilt, or disgust?” 

3) Quality of Support Transactions (Support) includes types of support received 

or provided between partners, including emotional, tangible, informational, and 

esteem support, congruence between received and preferred support, etc.  Sample 

questions include, “Does your partner try to support you by spending a lot of time 

talking with you when you have a problem?” and “Can your partner tell when you 

are feeling down or need support, even if you don’t say anything?” 

4) Quality of Couple’s Respect for, Acceptance of, and Control Over Each Other 

in the Relationship (Respect & Control) includes recognition of each partner as a 

competent adult, expression of understanding and positive regard for each other, 

etc.  Sample items include, “Is your partner accepting of the kind of person you 

are and things you do?” and “When the two of you disagree, does your partner 

still show respect and acceptance for you?” 

5) Quality of Conflict/Problem-Solving Interactions in the Relationship (Conflict) 

includes frequency and length of arguments, emotions and behaviors typically 

expressed during conflict, etc.  Sample questions include, “About how often do 

you and your partner argue?” and “ When the two of you have argued in the last 6 

months or so, have either of you said things that might be hurtful, called each 

other names, put the other person down, things like that?” 

For each of the domains, the interviewer asked open ended questions followed by 

a series of closed ended questions, to obtain important contextual information.  In 

addition, probes such as “What makes you say that?”, “Can you give me an example of 
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what you mean?”, “How do you feel about that?”, and “Can you tell me more about 

that?” were used to obtain more detailed descriptions of each relationship quality 

dimension.  The interview is sufficiently flexible, such that the interviewer can ask 

follow-up questions based on participants’ responses, or omit questions if they are clearly 

not applicable based on a previous response (e.g., frequency of sexual intercourse would 

not be asked if the participant had already indicated that he/she had not had sex in the last 

year). 

Regarding the scoring of the RQI, the questions in each domain (including 

consideration of the contextual information) were rated on a scale from 1-5, with half-

point (e.g., 3.5) scores permissible.  The rating scale below was used for each of the 

individual item ratings per the author’s scoring instructions (Lawrence et al., 2011). 

1 = Participant or partner absolutely never engages in this behavior (if it’s a 

positive/desired behavior) or always engages in this behavior (if it’s an aversive 

behavior).  Participant is completely/extremely dissatisfied with 

partner/relationship in this area.  (This is meant to be an extreme rating.) 

2 = Poor functioning in this area.  Participant or partner engages in this behavior 

rarely/occasionally (if it’s a desired/positive behavior) or frequently/often (if it’s 

an aversive behavior).  Participant is somewhat dissatisfied with 

partner/relationship in this area.  

3 = Participant or partner engages in this behavior about half of the time.  

Participant is satisfied with partner’s behavior in this area about half of the time or 

is indifferent on the matter.  
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4 = Good functioning in this area.  Participant or partner engages in this behavior 

frequently/often (if it’s a desired/positive behavior) or rarely/occasionally (if it’s 

an aversive behavior).  Participant is satisfied with partner/relationship in this 

area. 

5 = Participant or partner always engages in this behavior (if it’s a 

positive/desired behavior) or absolutely never engages in this behavior (if it’s an 

aversive behavior).  Participant is completely/extremely satisfied with 

partner/relationship in this area.  (This is meant to be an extreme rating.) 

These individual scale scores were then used to determine the interviewer’s global 

rating of each relationship quality domain on a 1-5 scale (with half-point scores again 

being permissible); the global ratings served as the index scores in the analyses.  A 

sample global rating scale for the conflict/negative communication scale is as follows 

(see Appendix for a full description of each global rating scale): 

1 = Major arguments occur often (e.g., several times a week).  All/almost all 

disagreements escalate into major arguments.  Conflict regularly includes verbal 

aggression and/or physical aggression along with a multitude of negative 

emotions.  Couple has poor conflict management skills.  The argument may end, 

but the issue is not resolved. 

2 = Major arguments are common (e.g., weekly).  Disagreements often escalate 

into major arguments.  Conflict often includes verbal aggression and may 

sometimes include “moderate” physical aggression.  Couple has poor conflict 

management skills.  Couple typically takes hours to days to recover from an 

argument, and disagreements are rarely resolved. 
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3 = Major arguments occur occasionally (e.g. once a month). Minor arguments 

(bickering) occur regularly (e.g. weekly).  Major arguments include some 

negative affect with occasional verbal aggression, but no severe physical 

aggression.  Conflict resolution takes a long time, but issues are typically resolved 

in some way.  One person tends to facilitate the process of getting back to normal 

more than the other.  

4 = Major arguments are rare.  Minor arguments occur occasionally.  There is 

absolutely no psychological or physical aggression (but the couple may express 

some degree of negative affect during arguments).  Couple has good conflict 

management skills, and issues are almost always resolved. 

5 = Absolutely no major arguments.  No psychological or physical aggression.  

Very rarely have minor arguments (bickering).  Couple is good at resolving 

conflict and exhibits good conflict management skills.  Disagreements are 

typically resolved with healthy communication and do not escalate into 

arguments. 

The RQI has demonstrated strong internal consistency reliability, with inter-rater 

agreement above .7 for studies with married couples as well as with couples in committed 

dating relationships.  Correlations among the RQI scales (ranging from .2 to .6) suggested 

that the domains are not redundant with one another and represent distinct yet related 

dimensions of relationship quality.  In addition, the RQI has shown good convergent and 

divergent validity based on correlations with self-report measures of related relationship 

constructs, behavioral observation tasks, global relationship satisfaction measures, and 

individual difference measures of related constructs.  There are norms for this interview 
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in community and clinical samples of married couples and dating partners (Lawrence et 

al., 2008; 2009; 2011).  The following ranges of means and standard deviations across 

relationship domains in married couples and dating partners have been reported: 

emotional intimacy: 3.40-4.20 (.39-.65); sexual relations: 3.36-3.92 (.64-.66); support 

transactions: 3.63-3.97 (.49-.50); respect and control: 3.36-4.01 (.51-.69); and conflict: 

3.35-3.78 (.67-.83) (Lawrence et al., 2011). 

The RQI was modified for use with individuals who were not married or in a 

committed dating relationship at the time of enrollment in the study.  Specifically, if 

participants were not in an intimate relationship, they were instructed to identify the 

person who had been the closest to them during the transplant process (e.g., their primary 

support provider), or if this person was no longer in their life, to identify the person they 

felt closest to over the previous six months, and to answer the RQI with this person in 

mind.  Questions reflecting intimate relationship processes that are not applicable in these 

cases were excluded (i.e., all questions [S1-S4] in the ‘Sexuality/Sensuality’ section and 

all ‘Decision-Making and Control’ questions [R4-R12] in the ‘Respect and Control’ 

section).  Please refer to the Appendix to review these questions in detail. 

Training of Interviewers 

Interviewers for the proposed study were the principal investigator and an 

advanced undergraduate research assistant with interviewing experience.  Interviewers 

underwent comprehensive training by another graduate student, who is an expert at 

administering the RQI and hold authorship on its original manuscripts, to ensure adequate 

understanding of the constructs targeted in each domain, to learn the important 

conceptual differences across the relationship dimensions assessed, and to become skilled 
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at eliciting the information necessary to validly code the interviews.  Training consisted 

of listening to previously coded interviews from Dr. Lawrence’s lab, practice 

administration of mock interviews, and comprehensive review of how the coding of 

interviews was to be conducted.  All interviews in the study were digitally recorded (with 

the participants’ permission), and inter-rater reliability was assessed by having a second 

interviewer code 15% of a random sample of recorded interviews.  Intraclass correlations 

ranged from .79 to .98. 

Interpersonal Support Evaluation List (ISEL) 

The ISEL (Cohen, Mermelstein, Kmack, & Hoberman, 1985) is a 40-item self-

report measure of global perceived social support availability across four domains 

(belonging, esteem, appraisal, and tangible assistance).  Participants were instructed to 

respond to each item on a 4-point Likert-type scale (0 = “definitely false,” 1 = “probably 

false,” 2 = “probably true,” and 3 = “definitely true”).  Sample items include, “There is at 

least one person I know whose advice I really trust,” “When I need suggestions on how to 

deal with a personal problem, I know someone I can turn to,” and “If I were sick and 

needed someone (friend, family member, or acquaintance) to take me to the doctor, I 

would have trouble finding someone.”  The ISEL has demonstrated adequate test-retest 

reliability, with correlations reported at .87 for the full measure and ranging from .71-.87 

for the subscales (Cohen & Hoberman, 1983).  The measure also shows good internal 

consistency reliability, with coefficient alphas ranging from .88-.90.  In addition, 

moderate correlations have been reported between the ISEL and self-report measures of 

related constructs, demonstrating good convergent validity (Cohen & Hoberman, 1983).  

The total ISEL score representing global perceived social support availability was used in 
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the present study.  This measure had excellent internal consistency reliability, with an 

alpha of .94. 

Inventory of Depression and Anxiety Scales (IDAS) 

The IDAS (Watson et al., 2007) is a factor analytically derived, multidimensional, 

64-item self-report inventory used to assess symptoms of depression and anxiety over the 

previous two weeks.  Participants responded to each item on a 5 point Likert-type scale (1 

= “not at all” to 5 = “extremely”).  The IDAS contains two broad scales assessing general 

depression and dysphoria, as well as ten specific symptom subscales relating to 

suicidality, lassitude, sleep and appetite disturbance, ill-temper, general well-being, 

panic, social anxiety, and traumatic memories.  These scales have demonstrated strong 

internal consistency reliability, with coefficient alphas ranging from .82 to .89 (Watson et 

al., 2007).  In addition, the IDAS has shown good convergent and discriminant validity 

with diagnoses and self-report measures, as well as good short-term test-retest reliability 

in a psychiatric sample (Watson et al., 2008; Watson et al., 2007).  The general 

depression (α = .94) and well-being (α = .77) subscale scores from this measure were 

used in the present study.       

12-Item Short-Form Health Survey (SF-12)  

The SF-12 (Ware, Kosinski, & Keller, 1996) was derived from the Medical 

Outcomes Study 36-Item Short-Form Health Survey (SF-36; Ware & Sherbourne, 1992) 

and is used to measure physical and psychological aspects of health-related quality of 

life.  This shortened version has been found to decrease respondent burden while 

maintaining accuracy in depicting the constructs intended by the original SF-36 (Ware, 

Kosinski, & Keller, 1996).  The SF-12 is comprised of 12 questions that cover eight 
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domains of health status and can be summarized in two broad categories: Physical and 

Mental Health Component summary scales.  Participants were instructed to answer 

questions about how they have been feeling and the extent to which their usual activities 

have been limited over the past four weeks.  Sample items include: “During the past four 

weeks, have you had any of the following problems with your work or regular activities 

as a result of your physical health: Accomplished less than you would like?  Were 

limited in the kind of work or other activities?” and “During the past four weeks, how 

much of the time has your physical health or emotional problems interfered with your 

social activities (like visiting with friends, relatives, etc.)?”  The SF-12 has demonstrated 

good test-retest reliability for the Physical Component Scale (r = .89) and Mental 

Component Scale (r = .76), as well as adequate internal consistency reliability and 

validity (Ware, Kosinski, & Keller, 1996). 

Transplant Effects Questionnaire Adherence Scale (TxEQ) 

The 5-item Adherence Scale from the TxEQ (Ziegelmann et al., 2002) was used 

as a self-report measure of participants’ adherence to the immunosuppressant medication 

regimen, a necessary component of post-operative care for all transplant recipients.  

Participants were instructed to respond to each of items on a 5-point Likert-type scale (1 

= “strongly agree” to 5 = “strongly disagree”).  Sample questions include, “Sometimes I 

forget to take my anti-rejection medicines,” and “Sometimes I think I do not need my 

anti-rejection medicines.”  The TxEQ Adherence Scale has demonstrated adequate one 

month test-retest reliability (r = .78) and internal consistency reliability (α = .79). The 

measure demonstrated good internal consistency reliability in the present study, with an 

alpha of .86. 
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Secondary Medical Outcome Measures 

In addition to the aforementioned measures, secondary medical outcome measures 

were obtained from a review of the participant’s hospital record.  Serum creatinine levels, 

a commonly used clinical marker of graft function in kidney transplant recipients (e.g., 

Bohlke et al., 2009), was collected over the six months prior to the RQI administration.  

To capture fluctuations in these values over time, the average of two values over these six 

months was used in secondary data analyses.  In addition, biopsy-confirmed acute and/or 

chronic rejection episodes over the previous six months were documented and used in 

secondary data analyses. 
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CHAPTER III 

RESULTS 

Participants 

Based on the recruitment procedure described above, 308 post-kidney transplant 

patients were determined to be eligible and were contacted about participating in the 

study.  One hundred two patients (33.1%) agreed to be enrolled and completed the 

questionnaire packet.  Nine participants were excluded from statistical analyses for the 

following reasons: one participant was mistakenly recruited and determined to be 

ineligible during the phone interview (his transplant date was documented as 2010 in his 

UIHC medical record, but the participant reported that his transplant was performed in 

another state in 2000), one participant returned the questionnaire packet but neglected to 

sign the informed consent document and did not respond to the research team’s request 

for this form despite several attempts to contact her via phone and mail, and seven 

participants returned the consent document and questionnaire packet but were unable to 

be reached to administer the RQI.  Thus, the final sample consisted of 93 participants. 

The demographic characteristics of the sample are presented in Table 1 and the 

clinical characteristics are presented in Table 2.  In sum, the participants were 

predominantly White non-Hispanic (89.2%), male (55.9%), married or in a committed 

dating relationship (72.0%), ranged in age from 20-81, and had some college education.  

All romantic relationships were heterosexual.  Participants were an average of 2.4 years 

post-transplant and the majority had received their kidney from a deceased donor 

(67.7%).  All of the participants had a functioning graft and were not receiving treatment 

with dialysis at the time of enrollment in the study. 
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Participants in this study were similar to the larger population of patients who 

received a kidney transplant at UIHC during the specified time period (2006-2011), from 

which this sample was drawn.  The Organ Procurement and Transplantation Network 

(OPTN), sponsored by the U.S. Department of Human Services Health Resources and 

Services Administration (HRSA), provides annual data reports accessible to the public 

that include information on ethnicity, gender, age, and donor type for kidney recipients 

by transplant center.  Based on these data, the entire population of 2006-2011 UIHC 

kidney recipients was 84.2% White non-Hispanic (compared to 89.2% of study 

participants), 65.3% male (compared to 55.9% of study participants), predominately in 

the 50-64 year-old age range (44.7%, compared to 45.2% of study participants), and had 

received their kidney from a deceased donor (64.6%, compared to 67.7% of study 

participants) (OPTN, 2012).  Data on other variables such as relationship status was not 

available through OPTN’s publicly accessible data reports and permission to access 

medical records of non-responders was not granted by the institutional review board.  

However, given that available demographic and clinical characteristics were comparable 

between the study participants and the aggregate population of UIHC kidney recipients 

during the specified time frame, it is reasonable to conclude that the study participants 

were a representative sample of the larger population.  In addition, a recent study 

examining solid organ and bone marrow transplant recipients reported that 67% of their 

(combined transplant type) sample was married, which is comparable to the 72% who 

were married or in a committed dating relationship in the present study (Goetzmann et 

al., 2008). 
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Data Analytic Strategy 

Composite scores for the relevant self-report measures were computed if more 

than 75% of the scale was completed, and there was minimal missing data on these 

variables.  There was no missing data on the RQI or on the clinical data obtained from the 

participants’ medical record reviews.  Structural equation modeling (SEM) was used to 

test the hypotheses in the present study.  SEM is a robust method for analyzing 

multivariate data and allows for an examination of complex relationships among 

variables.  Analyses were conducted in AMOS and the Maximum Likelihood estimation 

(ML) was used.  Researchers have suggested that overall fit indices are more realistic and 

parameter values less biased (if the hypothetical model overlaps with the observed 

model) when using ML, compared to other estimation methods (e.g., Olsson, Foss, 

Troye, & Howell, 2000). 

Descriptive statistics to test for problematic skewness or kurtosis among the 

relevant variables were computed, given that the ML estimation is sensitive to violations 

of normality.  While some of the statistics representing skewness and kurtosis were 

outside of the -1.0 to 1.0 index range, visual inspection of histograms and boxplots did 

not indicate any severe deviation from normality and none of the distributions were 

represented as a binomial split.  Based on these observations, transformations of the data 

were deemed unnecessary. 

Preliminary Analyses 

Means and standard deviations for the measures, as well as correlations among 

the observed variables were first calculated for the subsample of participants who were 

married or in a romantic relationship (N = 67) and then for the full sample of participants 
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(N = 93).  These results can be found in Tables 3-6.  In sum, correlations among the 

domains of relationship quality ranged from .3 - .7, which is consistent with previous 

findings. 

Zero order correlations among variables likely to influence the psychosocial and 

medical outcomes such as gender, age, race/ethnicity, education, employment status, 

income, elapsed time since transplant, etiology of kidney disease, donor source, prior 

transplants, and medical comorbidities were also examined for the romantic relationship 

subsample as well as the full sample.  For only participants who were married or in a 

committed dating relationship, general depression was correlated with income (r = -.278, 

p = .03); well-being was correlated with income (r = .257, p = .04) and race/ethnicity (-

.258, p = .04); physical health-related quality of life was correlated with age (r = -.295, p 

= .02), employment status (r = -.525, p <.001), living donor source (r = .322, p = .01), and 

comorbid diabetes (r = -.404, p = .001) and cardiovascular disease (r = -.310, p = .012); 

and mental health-related quality of life was correlated with gender (r = -.264, p = .03), 

race/ethnicity (r = -.258, p = .02), and income (r = .346, p = .006).  In addition, average 

creatinine was correlated with gender (r = -.263, p = .031).  The pattern and magnitude of 

the correlations was nearly identical in the full sample of participants. See below for how 

significant demographic and clinical variables were tested in the measurement model.  

In order to address the primary aim of the study and examine how the 

aforementioned relationship quality dimensions relate to psychosocial outcomes in 

patients who are 6 months – 5 years post-transplant, preliminary analyses were first 

conducted to determine if the domains reflected an underlying construct. In other words, 

the conflict/negative communication, emotional closeness, respect/control, support 
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transactions, and sexual relations variables were estimated as indicators of a reflective 

‘relationship quality’ latent variable.  Confirmatory factor analyses (CFA) were 

conducted to establish the adequacy of the measurement model.  The first CFA was 

performed with the sample of participants who were either married or in a committed 

dating relationship and had data on all five of the domains (N = 67).  The model was 

identified and minor re-specification by allowing relevant error terms to co-vary (based 

on theoretical information and correlational data) was necessary.   

Multiple fit indices were used to evaluate the fit of the model including the chi-

square test statistic (p values should be non-significant to confirm the null hypothesis, 

meaning there are no significant differences between the hypothetical model and the 

observed model), the Comparative Fit Index (CFI), Normed Fit Index (NFI), Tucker-

Lewis Index (TLI), and the Root Mean Square Error of Approximation (RMSEA).  The 

following guidelines were used to determine adequacy of fit, based on Hu and Bentler’s 

(1999) recommendations: 1) CFI, NFI, and TLI values above .90 represent good model 

fit, and > .95 represent an excellent model fit; 2) RMSEA values below .05 represent 

good fit, and values ranging from .06 to .08 represent adequate model fit.  Other 

researchers have argued that these cut-offs are too stringent, and that more liberal cut-offs 

(e.g., .08 to .10 for RMSEA) may be more appropriate in some cases (Marsh, Hau, & 

Wen, 2004).  These recommendations were considered when evaluating goodness of fit 

of the models described below. 

An examination of fit indices for the first CFA (χ² = 2.54, p = .281; CFI = .997; 

NFI = .987; TLI = .985; RMSEA = .06), suggested that the model was a good fit for the 
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data (see Figure 3).  In other words, the five dimensions adequately represented the 

relationship quality latent construct for participants in a romantic relationship.   

A second CFA was conducted with the entire sample (N = 93), wherein only the 

relevant relationship quality indicators (excluding the sexual relations and decision-

making/control questions) were used to construct the relationship quality latent variable.  

The model was identified and minor re-specification by allowing relevant error terms to 

co-vary was necessary.  Indices confirmed that this model was an excellent fit for the data 

(χ² = .296, p = .586; CFI = 1.000; NFI = .998; TLI = 1.026; RMSEA = .00) (see Figure 

4).  The four quality domains represented the relationship quality construct for all 

participants who were either in romantic or non-romantic relationships. 

As mentioned above, the next models were tested to determine whether relevant 

demographic and clinical variables significantly contributed to the outcomes, such that 

they should be included in the primary analyses.  Given that age, gender, and income 

were correlated with at least one of the psychosocial outcomes, and that time since 

transplant has been associated with outcomes in previous research, these variables were 

first modeled with the relationship quality construct using the subsample of participants 

in a romantic relationship.  Examination of fit indices suggested that the model did not 

adequately fit the data (χ² = 91.05, p = .000; CFI = .860; NFI = .787; TLI = 711; RMSEA 

= .127).  This model was then tested with the full sample of participants, and while 

overall fit indices suggested that the model was a good fit for the data in this case (χ² = 

43.74, p = .207; CFI = .980; NFI = .895; TLI = .958; RMSEA = .045), paths from age, 

gender, and time since transplant to the outcome variables were not significant and their 
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inclusion rendered subsequent models less parsimonious.  Thus, none of the demographic 

or clinical variables were retained in the primary analyses. 

Primary Analyses 

Given that the CFA models were supported by the data and the indicators 

adequately represented the latent variable in the preliminary analyses, the next models 

addressed the primary aim of the study and examined the influence of the relationship 

quality construct on the psychosocial outcomes, including general depression, well-being, 

physical health-related quality of life and mental health-related quality of life.  The first 

model, depicted in Figure 5, represented the subsample of participants who were married 

or in a committed dating relationship (N = 67).  Indices of component fit suggested that 

the overall model was a good fit for the data (χ² = 28.06, p = .138; CFI = .974; NFI = 

.912; TLI = .945; RMSEA = .07).  Path coefficients (standardized beta weights) were 

examined, and the results indicated that the relationship quality construct was a 

significant predictor of general depression (standardized β = -.391, p = .002), well-being 

(standardized β = .249, p = .05), and mental health-related quality of life (standardized β 

= .248, p = .05).  Poorer relationship quality, which represents the collective effects of the 

five quality dimensions, was associated with increased depression symptoms, decreased 

feelings of well-being, and worse mental health functioning in the sample of participants 

who were involved in a romantic relationship.  The standardized multiple correlations 

(R2) suggest that romantic relationship quality accounted for 15% of the variance in 

general depression, 6% of the variance in well-being, and 6% of the variance in mental 

health-related quality of life.     
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A subsequent model displayed in Figure 6 included the entire sample of 

participants (N= 93) and the relationship quality latent construct comprised of the 

relevant observed variables.  Results suggested that the overall model was an excellent fit 

for the data (χ² = 18.97, p = .270; CFI = .990; NFI = .943; TLI = .977; RMSEA = .045).  

Analogous to the findings reported above, relationship quality significantly predicted 

general depression (standardized β = -.311, p = .008), well-being (standardized β = .220, 

p = .05), and mental health-related quality of life (standardized β = .233, p = .047).  In 

this case, poorer relationship quality represented the collective effects of the four quality 

dimensions relevant for participants in both romantic and non-romantic relationships, and 

continued to be associated with more depression symptoms, decreased feelings of well-

being, and worse mental health-related functioning.  The standardized multiple 

correlations (R2) suggest that relationship quality in this model accounted for 10% of the 

variance in general depression, 5% of the variance in well-being, and 5% of the variance 

in mental health-related quality of life. 

An additional aspect of this study’s primary aim was to determine the relative 

influence of relationship quality on depression, well-being, and health-related quality of 

life when global social support was included in the model.  Figure 7 represents this model 

for the subsample of participants who were married or in a committed dating relationship 

(N = 67).  Overall fit indices suggested that the model was a good fit for the data (χ² = 

30.53, p = .205; CFI = .981; NFI = .913; TLI = .959; RMSEA = .058).  Based on 

examination of path coefficients (standardized beta weights), the relationship quality 

construct remained a unique significant predictor of general depression when global 

social support was included in the model (standardized β = -.271, p = .027).  However, 
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well-being and mental health-related quality of life were no longer significant in this 

case.  Comparison of the beta weights and significance levels indicated that the global 

social support measure was a stronger predictor of general depression (standardized β = -

.342, p = .004), well-being (standardized β = .558, p < .001), and mental health-related 

quality of life (standardized β = .360, p = .003).  Less global social support was 

associated with increased depression symptoms, decreased feelings of well-being, and 

poorer mental health functioning in the sample of participants who were involved in a 

romantic relationship.  The standardized multiple correlations (R2) suggest that the 

combined effects of romantic relationship quality and global social support accounted for 

a total of 26% of the variance in general depression, a total of 33% of the variance in 

well-being, and a total of 18% of the variance in mental health-related quality of life. 

These analyses were repeated with the full sample of participants who were in 

both romantic and non-romantic relationships (N = 93) (see Figure 8).  Based on 

examination of the component fit indices, the model was an excellent fit for the data (χ² = 

23.89, p = .200; CFI = .985; NFI = .937; TLI = .965; RMSEA = .053).  Contrary to 

hypotheses, however, the relationship quality construct was not a significant predictor of 

the psychosocial outcomes for all participants when global social support was in the 

model, though the path to depression trended in the expected direction (standardized β = -

.196, p = .096).  As in the previous model with only participants in romantic 

relationships, global social support continued to predict general depression (standardized 

β = -.310, p = .003), well-being (standardized β = .566, p < .001), and mental health-

related quality of life (standardized β = .349, p = .001) in this model with the full sample.  

Again, less global social support was related to more depression symptoms, decreased 
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feelings of well-being, and poorer mental health-related functioning.  The standardized 

multiple correlations (R2) suggest that the combined effects of romantic relationship 

quality and global social support accounted for a total of 18% of the variance in general 

depression, a total of 33% of the variance in well-being, and a total of 16% of the 

variance in mental health-related quality of life in this model with the full sample of 

participants. 

It was also of interest to examine the unique effects of each of the relationship 

quality domains on psychosocial outcomes.  Therefore, path analyses for the subsample 

of participants in a romantic relationship, as well as for the full sample of participants 

including romantic and non-romantic relationships, were conducted wherein the relevant 

relationship quality domains were treated independently as observed variables and, with 

the global social support variable, were regressed on depression, well-being, and physical 

and mental health-related quality of life.  In both of these cases, examination of fit indices 

suggested that the models did not adequately fit the data (romantic subsample: χ² = 10.07, 

p = .018; CFI = .972; NFI = .968; TLI = .495; RMSEA = .203; full sample: χ² = 11.17, p 

= .018; CFI = .979; NFI = .974; TLI = .684; RMSEA = .160).  Based on estimates for the 

model with only those participants in a romantic relationship, the poorer sexual 

relationship quality significantly predicted worse physical health-related quality of life (p 

= .043) and trended toward significance in predicting decreased feelings of well-being (p 

= .058).  Less global social support significantly predicted higher levels of depression (p 

= .002), decreased well-being (p <.001) and poorer mental health-related quality of life (p 

= .003).  The only significant paths in the model with the full sample of participants were 

from global social support to depression (p = .002), well-being (p <.001), and mental 
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health-related quality of life (p <.001).  However, caution is warranted in interpreting 

these significant paths given that the overall models were determined to be an inadequate 

fit for the data. 

Additional analyses to determine if the individual relationship quality domains 

were significantly associated with the psychosocial outcomes in both the romantic 

subsample and the full sample of participants were conducted using basic linear 

regression in SPSS version 20.  Results for the romantic subsample indicated that, when 

analyzed individually, lower levels of emotional closeness/intimacy (p = .03), 

respect/control (p = .002), support transactions (p = .02), and higher levels of 

conflict/negative communication (p = .001) each significantly predicted higher general 

depression scores.  In addition, poorer sexual relationship quality significantly predicted 

lower physical health-related quality of life (p = .02) and higher levels of 

conflict/negative communication significantly predicted decreased mental health-related 

quality of life (p = .05).  It is important to note, however, that when all of the relationship 

quality domains were included in the model with global social support simultaneously 

(controlling for the effects of each other), none of the unique effects remained significant 

in predicting any of the psychosocial outcomes. 

A similar, though not identical pattern emerged when linear regression analyses 

were conducted with the full sample of participants.  In this case, lower levels of 

emotional closeness/intimacy (p = .007), support transactions (p = .007), and higher 

levels of conflict/negative communication (p = .027) significantly predicted increased 

general depression.  Lower levels of emotional intimacy/closeness (p = .006) and support 

transactions (p = .045) predicted decreased well-being, and lower levels of emotional 
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closeness/intimacy (p = .037) significantly predicted decreased mental-health related 

quality of life.  Congruent with findings above, however, no unique effects remained 

significant when all relationship quality domains and global social support were 

regressed simultaneously on the psychosocial outcomes. 

Secondary Analyses: Medical Outcomes 

To examine the relative influence of the relationship quality domains on the 

secondary medical outcomes, each of the analyses described in the previous section were 

repeated with adherence and graft function (as measured by the average of two creatinine 

values) as the variables being predicted.  Given that there was minimal variability in the 

categorical rejection episodes variable (i.e., only 2 participants had a biopsy-confirmed 

rejection episode during the specified time frame), this outcome was excluded from the 

analyses.  Based on examination of model fit indices, it was determined that none of the 

models using both the romantic subsample as well as the full sample of participants were 

an adequate fit for the data.  When the relationship quality latent variable (with and 

without global social support included) was regressed on the medical outcomes, there 

was no significant association with adherence or graft function.  Similarly, when each of 

the relationship quality domains were treated independently as observed variables in 

subsequent models and regressed on the medical outcomes in both samples, none of the 

variables significantly predicted adherence or graft function. 

Secondary Analyses: Gender Moderation 

To explore whether gender moderated the association between specific close 

relationship processes and outcomes, several hierarchical regression analyses were 

performed in SPSS, first with the subsample of participants in a romantic relationship and 
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then with the full sample of participants.  Previous research has suggested that the 

conflict, emotional intimacy, and sexual aspects of intimate relationships have differential 

effects on outcomes by gender, so these dimensions were used in subsequent analyses.  

First, in the romantic subsample, the main effects of conflict and gender were entered into 

the first step of the hierarchical regression, followed by the interaction of gender and 

conflict in the second step.  Analyses were repeated with general depression, well-being, 

physical health-related quality of life, mental health-related quality of life, adherence, and 

graft function each serving as the dependent variable.  Results indicated that there was a 

significant interaction between gender and conflict in predicting symptoms of depression 

(F3, 66 = 5.87, standardized β = -1.28, p = .034), feelings of well-being (F3, 66 = 3.20, 

standardized β = 1.28, p = .043), and mental health-related quality of life (F3, 66 = 5.41, 

standardized β = 1.72, p = .008).  There was no significant interaction between gender 

and conflict for physical health-related quality of life, graft function, or adherence, 

though adherence did approach significance (p = .067).  These findings suggest that for 

women, higher levels of conflict in the intimate relationship were more strongly 

associated with increased symptoms of depression (refer to Figure 9), decreased feelings 

of well-being (refer to Figure 10), and worse mental health-related functioning (refer to 

Figure 11) compared to men in this sample. 

Analyses were repeated to test the interaction of gender and emotional intimacy, 

as well as gender and sexual relations, in the romantic subsample of participants.  Results 

did not show evidence of a significant interaction for gender with emotional intimacy or 

sexual relations and any of the psychosocial or medical outcomes.  In other words, men 

and women did not differ on how emotional intimacy or the sexual relationship 



58 
 

 
 

influenced depression, well-being, physical or mental health-related quality of life, 

adherence or graft function. 

A final set of analyses were conducted using data from the full sample of 

participants.  In this case, the interaction between gender and conflict in predicting 

feelings of well-being (F3, 92 = 2.48, standardized β = 1.08, p = .055) and mental health-

related functioning (F3, 92 = 3.89, standardized β = 1.10, p = .062) approached 

significance in the same direction as above (with stronger associations for women), and 

the interaction term was no longer a significant predictor of symptoms of depression.  

Interestingly, the interaction between gender and conflict significantly predicted 

adherence in this sample (F3, 90 = 1.94, standardized β = 1.31, p = .023), as did the 

interaction between gender and emotional closeness (F3, 90 = 2.52, standardized β = 1.25, 

p = .045).  Although the main effects of conflict and emotional closeness did not 

significantly predict adherence, results suggested that these relationship domains 

differentially predicted adherence depending on gender.  Women reported slightly poorer 

adherence when conflict in the close relationship was high (refer to Figure 12) and when 

emotional closeness was low (see Figure 13).  In contrast, adherence behavior appears to 

be less affected by the level of conflict and emotional intimacy in the relationship for 

men.  Finally, there was no evidence of a significant interaction for gender with 

emotional intimacy on any other outcomes, and men and women did not differ on how 

the quality of the sexual relationship influenced depression, well-being, physical or 

mental health-related quality of life, adherence or graft function. 
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Table 1.  Demographic Characteristics (N = 93) 
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Table 2.  Clinical Characteristics (N = 93) 
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Table 3.  Descriptive Statistics: Relationship Quality and Outcomes for Romantic 
Subsample (N = 67) 

 

 

 

 

 

 

 

 

 

 

 

 

 EMO = Emotional Intimacy; SEX = Sexual Relations; SUP = Support Transactions; 
R&A = Respect & Acceptance; CON = Conflict; ISEL = Interpersonal Support 
Evaluation List; DEP = General Depression; W-B = Well-Being; PC12 = Physical 
Component Scale; MC12 = Mental Health Component Scale; CREA = Creatinine; 
ADHERE = Adherence 
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Table 4.  Descriptive Statistics: Relationship Quality and Outcomes for Full Sample  
(N = 93) 

 

 

 

 

 

 

 

 

 

 

 

EMO = Emotional Intimacy; SUP = Support Transactions; R&A = Respect & 
Acceptance; CON = Conflict; ISEL = Interpersonal Support Evaluation List; DEP = 
General Depression; W-B = Well-Being; PC12 = Physical Component Scale; MC12 
= Mental Health Component Scale; CREA = Creatinine; ADHERE = Adherence 
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Table 5.  Correlations Among Observed Variables for Romantic Subsample (N = 67) 

 

 

 

 

 

 

 

 

 
*p = .05 **p = .01 
 
EMO = Emotional Intimacy; SEX = Sexual Relations; SUP = Support Transactions; R&C 
= Respect & Control; CON = Conflict; ISEL = Interpersonal Support Evaluation List; 
DEP = General Depression; W-B = Well-Being; PC12 = Physical Component Scale; 
MC12 = Mental Health Component Scale 
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Table 6.  Correlations Among Observed Variables for Full Sample (N = 93) 

 

 

 

 

 

 

 

 

 

 
*p = .05 **p = .01 
 
EMO = Emotional Intimacy; SUP = Support Transactions; R&A = Respect & Acceptance; 
CON = Conflict; ISEL = Interpersonal Support Evaluation List; DEP = General 
Depression; W-B = Well-Being; PC12 = Physical Component Scale; MC12 = Mental 
Health Component Scale 
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Figure 3.  CFA to establish adequacy of the measurement model in the subsample of 
participants who were in a romantic relationship (N = 67).  Path coefficients represent 
standardized beta weights. 
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Figure 4.  CFA to establish adequacy of the measurement model in the full sample of 
participants (N = 93).  Path coefficients represent standardized beta weights. 
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Figure 5.  Influence of relationship quality on psychosocial outcomes in the subsample of 
participants in a romantic relationship (N = 67).  Path coefficients represent standardized 
beta weights. 
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Figure 6.  Influence of relationship quality on psychosocial outcomes in the full sample 
of participants (N = 93).  Path coefficients represent standardized beta weights. 
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Figure 7.  Influence of relationship quality and global social support on psychosocial 
outcomes in the subsample of participants in a romantic relationship (N = 67).  Path 
coefficients represent standardized beta weights. 
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Figure 8.  Influence of relationship quality and global social support on psychosocial 
outcomes in the full sample of participants (N = 93).  Path coefficients represent 
standardized beta weights. 
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Figure 9. Moderating effects of gender on conflict in predicting symptoms of depression 
in the romantic subsample of participants (N = 67).  
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Figure 10. Moderating effects of gender on conflict in predicting feelings of well-being in 
the romantic subsample of participants (N = 67). 
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Figure 11. Moderating effects of gender on conflict in predicting feelings of mental 
health-related quality of life in the romantic subsample of participants (N = 67). 
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Figure 12. Moderating effects of gender on conflict in predicting adherence in the full 
sample of participants (N = 93).

High Conflict Low Conflict 



75 
 

 
 

 

 

 

 

 

 

 

 

 
 
 
 
Figure 13. Moderating effects of gender on emotional closeness in predicting adherence 
in the full sample of participants (N = 93). 
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CHAPTER IV 

CONCLUSIONS AND DISCUSSION 

The overall objective of the present study was to examine the relative influence of 

close interpersonal relationship quality dimensions, including conflict/negative 

communication, emotional closeness, respect and acceptance, and sexual relations (when 

appropriate), on psychosocial and medical outcomes in kidney transplant recipients.  

Participants in the study were between 6 months and 5 years post-transplant and were 

able to identify a specific individual with whom they were involved in either a romantic 

(e.g., spouse or dating partner) or non-romantic close relationship (e.g., parent, child, 

friend).  The aforementioned relationship quality domains were assessed via clinical 

interview in the context of that one identified relationship, wherein participants were 

asked to characterize these aspects of their relationship over the preceding 6 months.  

Participants also completed a self-report measure of global social support which 

measured perceived availability of social support from their larger social network.  In 

addition to determining the collective and unique influence of relationship quality on 

depression, well-being, physical and mental health-related quality of life, adherence, and 

graft function, it was also of interest to understand whether these relationship dimensions 

contributed uniquely to outcomes when accounting for the effects of global social 

support. 

All analyses were first conducted with the only the subsample of participants who 

were married or involved in a committed dating relationship and subsequently repeated 

with the full sample, which included all types of close relationships.  Several significant 

findings emerged that provided partial support for the primary hypotheses.  First, factor 
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analyses confirmed that the highly correlated individual domains reflected an unobserved 

latent construct of ‘relationship quality’ in both samples.  Poorer ‘relationship quality’ 

was comprised of the collective effects of higher conflict/negative communication, lower 

levels of emotional closeness/intimacy, less respect/acceptance, fewer support 

transactions within the close relationship, and poorer sexual relationship quality (where 

relevant).  Second, the influence of relationship quality on concurrently assessed 

psychosocial outcomes was examined, and results fully supported hypothesis 1a and 

partially supported hypothesis 1b.  Specifically, poorer relationship quality was 

associated with higher levels of depression, decreased feelings of well-being, and lower 

mental health-related quality of life in both the romantic subsample and full sample of 

participants.  These findings are consistent with previous research, in which conflict, 

negative communication, respect, acceptance, and emotional closeness have individually 

demonstrated associations with depression and emotional distress (e.g., Cranford, 2004; 

Druley, Stephens, & Coyne, 1997; Fincham, 2003).  The present study extends these 

findings by accounting for the overlapping effects of these distinct yet highly correlated 

domains and using robust statistical analyses in order to better understand how the 

relationship quality construct is linked to outcomes. 

A third hypothesis tested under the primary objective was also partially supported.  

It was expected that relationship quality would continue to be significantly associated 

with the psychosocial outcomes when accounting for the effects of global perceived 

availability of social support.  This was, in part, the case for participants who were 

married or dating; poorer relationship quality remained a significant predictor of 

increased depression when global support was included in the model (though global 
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support demonstrated stronger associations with this outcome).  Relationship quality was 

no longer significantly associated with well-being and mental health-related functioning 

as it had been in the previous iteration of this model before global support was added.  In 

addition, when data from participants in non-romantic relationships was included, 

relationship quality did not significantly predict any of the psychosocial outcomes when 

accounting for the effects of global perceived availability of social support. 

A recent study by Cornwell (2012) may shed some light on the interpretation of 

these findings.  In this study, nearly 1,500 married older adults were assessed with regard 

to their degree of closeness with their spouse (including willingness to disclose emotional 

and/or health-related information) spousal support, number and frequency of contacts 

with other confidants in their social network, and degree of overlap between social 

networks of both spouses.  Results indicated that the degree of overlap in spousal 

networks was associated with increased perceptions of the effectiveness of spousal 

support and higher levels of intimate disclosures (i.e., better relationship quality).  This 

suggests that there may be a strong association between high levels of global social 

support and relationship quality if the spouses are connected to each other’s networks and 

thus better able to understand each other’s needs in the close relationship and act 

accordingly.  It is possible that additional unmeasured variables, such as the degree of 

integration and coordination between the partner and the recipient’s social networks, may 

account for the present study findings described above. 

The secondary objectives of the present study were to examine the relative 

influence of relationship quality and global social support on medical outcomes in kidney 

transplant recipients, as well as to explore whether gender moderated the association 
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between relationship quality and outcomes.  Contrary to hypotheses, the relationship 

quality construct, representing the collective effects of the aforementioned domains, did 

not predict self-reported adherence to the immunosuppressant regimen, graft function as 

measured by serum creatinine values, or biopsy-confirmed acute or chronic rejection 

episodes in either the romantic subsample or the full sample of participants.  

Interestingly, however, results revealed a significant interaction between gender and 

conflict and gender and emotional closeness in predicting adherence in the full sample of 

participants.  Higher levels of conflict and lack of emotional intimacy were more strongly 

associated with poorer self-reported adherence to the immunosuppressant medication 

regimen for women recipients in this study.  These findings are consistent with 

hypotheses and previous research demonstrating that women are more likely to 

experience physiological arousal in response to interpersonal relationship conflict 

(Heffner et al., 2006) and that conflict exacerbates maladaptive health practices such as 

nonadherence (e.g., Kiecolt-Glaser & Newton, 2001).  In addition, lower levels of 

emotional intimacy in the marital relationship have been associated with poorer 

adherence to the diabetes treatment regimen (Trief, Ploutz-Snyder, Britton, & Weinstock, 

2004), although it is unclear whether gender moderated this association.  Finally, women 

participants were more likely to endorse symptoms of depression, decreased feelings of 

well-being, and poorer mental health-related quality of life when conflict in the close 

relationship was high.  This is again consistent with previous research and study 

hypotheses. 

Contrary to expectations and previous findings, worse functioning in the sexual 

relations domain did not differentially relate to outcomes based on gender.  Some 
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research has suggested that greater satisfaction with the sexual relationship has been 

linked to improved physical health and functioning in male kidney transplant recipients 

(Tavallaii et al., 2007), and it was expected that poorer sexual relationship quality would 

have a stronger influence on outcomes in men in the present study.  Interestingly, neither 

the relationship quality construct nor global social support significantly predicted 

physical health-related quality of life in the analyses.  The mean physical component 

scores of the quality of life measure were somewhat higher (41.87) than normative data 

on participants with serious physical health problems (38.75) reported by the original 

authors (Ware, Kosinski, & Keller, 1996), suggesting that the present study participants 

were, on average, reasonably high functioning despite their post-transplant status and the 

fact that 80% of the sample was also diagnosed with at least one additional medical 

condition. 

Limitations 

The present study has several important limitations.  First, the relationship quality 

dimensions and global social support were measured concurrently with the psychosocial 

and medical outcomes which preclude any causal interpretation of the association 

between these variables.  In other words, it is possible that poorer relationship quality 

leads to increases in symptoms of depression or that emotional distress in participants 

leads to feelings of detachment (e.g., lack of emotional intimacy) and greater conflict in 

intimate relationships.  It is interesting to note, however, that although participants were 

instructed to characterize aspects of their identified relationship over the last six months, 

75% of the romantic sample had been committed to their partner for over 10 years; thus 

their responses may have been unintentionally confounded by the relationship history 
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and, in part, reflected a time frame prior to the one in which they used when endorsing 

depression, well-being, and quality of life.  Regardless, the study was not prospective in 

design, so the direction of prediction remains unknown. 

Second, assessment of the psychosocial outcomes was limited by use of self-

report instruments; the use of structured clinical interviews for outcomes (i.e., to 

distinguish sub-threshold depressive symptoms from diagnosable disorders) would 

enhance methodological rigor.  In addition, the participant sample was relatively well-

adapted with reasonably high functional abilities compared to distressed groups of 

transplant recipients (e.g., Goetzmann et al., 2008), and the mean depression score for the 

full sample (36.95) was lower than the normative mean for community adults (44.99) 

reported by the authors of this measure (Watson et al., 2007).  This limits generalizability 

of the present findings to other samples with a broader range of psychological and 

functional impairment.  However, poorer relationship quality did still predict depression 

(albeit at subclinical levels), suggesting that it may be even more important to examine 

relationships and network support in patients who have increased psychological distress 

and lower quality of life post-transplant. 

Third, although study participants were likely representative of the population of 

kidney transplant recipients in Iowa, the sample was relatively homogeneous with regard 

to demographic characteristics, which limits generalizability to populations with greater 

diversity.  In addition, patients who experienced graft failure and returned to or initiated 

treatment with dialysis following their transplant did not participate in the present study.  

Although graft survival rates at 1 year post-transplant (92%) and 5 years post-transplant 

(71%) are high (OPTN, 2010), there remains a minority of patients whose transplant no 
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longer functions and may be at increased risk for depression (e.g., Goetzmann, et al., 

2008; Szeifert et al., 2010).  It would be interesting to examine how relationship quality 

and global social support influence outcomes under these circumstances, given that the 

present study results may not generalize to this population of patients.  

Fourth, the present study was limited by low enrollment relative to number of 

kidney transplant recipients that were eligible to participate in the study which may have 

decreased power to detect additional significant findings.  Although the study sample was 

likely representative of the larger population of patients from a demographic perspective, 

it is also possible that there was selection bias in that those patients who were 

experiencing clinically significant depression, relationship dysfunction, or transplant-

related complications elected not to participate in the study.  Finally, it is important to 

note that although there is minimal agreement on recommendations for sample sizes in 

SEM (Sivo, Fan, Witta, & Willse, 2006; Tomarken & Waller, 2005), analyses in the 

present study were limited by the particularly small subsample of participants who were 

involved in romantic relationships per guidelines set forth by some authors (e.g., Jackson, 

2001; MacCallum, Browne, & Sugawara, 1996).  This warrants cautious interpretation of 

the data and points to the importance of replicating these findings in a considerably larger 

sample of transplant recipients. 

Clinical Implications 

Despite its limitations, the present study has several strengths including use of a 

novel, comprehensive, simultaneous assessment of multiple clearly defined relationship 

quality dimensions, and robust statistical procedures that allowed for an analysis of the 

complex relationships among predictors and outcomes.  The findings also have direct 
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relevance to and implications for clinical practice.  It has become increasingly common 

for potential candidates to participate in a pre-transplant psychosocial evaluation that 

includes assessment of the patient as well as an identified support person who has agreed 

to provide care to the patient throughout the transplant process.  The purpose of this 

evaluation is to select patients who are most likely to incur the benefits of this treatment 

and to identify those who might be at risk for unfavorable outcomes so that appropriate 

interventions can be implemented both before and after transplantation (Jowsey et al., 

2001; Olbrisch et al., 2002).  Results of the present study indicate that, in addition to 

assessing availability of social support, a more comprehensive evaluation of the quality 

of patients’ relationships with their romantic partner should be incorporated at several 

points throughout the transplant process in order to enhance our ability to detect who is at 

increased risk for depression.  It appears to be particularly important to screen women for 

problems in the conflict and emotional intimacy domains of their close relationship, as 

these areas were more strongly associated with symptoms of depression, decreased 

feelings of well-being, poorer mental health-related quality of life, and adherence in 

female study participants. 

Several evidence-based interventions exist for the treatment of clinically 

significant relationship distress (e.g., Integrative Behavioral Couple Therapy (IBCT); 

Jacobson et al., 2000) that might be helpful for patients and their partners to improve 

relationship quality at any point throughout the transplant process.  However, based on 

findings from the present study, not all kidney recipients are experiencing clinical levels 

of relationship dysfunction.  It may be the case, for example, that conflict in the 

relationship has not escalated to the point where the couple is considering dissolution, but 
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improving relationship quality would still be beneficial for the patient’s overall health.  

Recommendations to participate in an early intervention program for couples who may be 

at risk for future problems and/or are resistant to traditional couple therapy (e.g., 

Marriage Checkup; Cordova et al., 2005; Cordova, Warren, & Gee, 2001) is one 

alternative option for these patients.  The Marriage Checkup is a brief, two-session 

assessment and feedback intervention that has demonstrated efficacy for at-risk couples 

who are not specifically seeking relationship treatment.  This could be particularly 

relevant for kidney transplant patients in light of the present study results, given that the 

intervention has been found to deepen emotional intimacy, increase acceptance, and 

boost motivation for focusing on improving the overall quality of the romantic 

relationship (Cordova et al., 2005).  Considering that transplant patients, (who may also 

be managing other chronic health conditions) likely have several competing life demands, 

this brief intervention may be a more reasonable way to facilitate improvements in 

relationship quality and associated psychosocial outcomes. 

Future Directions 

Although perceived availability of global support had stronger associations with 

the mental health outcome variables, relationship quality did uniquely contribute to 

symptoms of depression for kidney transplant recipients who were married or involved in 

a committed dating relationship.  This study extends previous work in transplantation and 

begins to fill gaps in our knowledge of other relationship factors that are meaningfully 

associated with important psychosocial outcomes in this population.  Present findings 

also point to the importance of future work in this area.  In order to overcome limitations 

of this study, it would be interesting to use a prospective design in which relationship 



85 
 

 
 

quality and global social support variables are assessed prior to transplant, patients are 

followed throughout the transplant process, and outcomes are collected at multiple time 

points, so that determination of causal associations is possible. 

It would also be important to expand our understanding of what mediates the link 

between relationship quality, global social support, and mental health outcomes to 

transplant populations such that effective interventions can be implemented.  Cohen 

(2004) presented three possible pathways by which social support may influence physical 

health: through the effects of social integration; through the buffering or protective 

effects of high quality supportive relationships in times of stress; or via negative 

relationship qualities (e.g., conflict) that have physiological and psychological 

consequences.  Empirical testing of these pathways is necessary to increase our 

knowledge of how relationship quality and global support exert their influence on 

depression, well-being, and health-related quality of life in kidney transplant recipients, 

including those with more severe levels of psychopathology and relationship dysfunction. 

Future research should also examine the effects of relationship quality dimensions 

on liver, heart, lung, and stem cell transplant recipients.  It would be important to 

understand how these variables uniquely contribute to outcomes, given that high levels of 

psychological distress have been reported in these patients (e.g., Barbour, Blumenthal, & 

Palmer, 2006; Jowsey et al., 2001; Mosher et al., 2009).  There are also varying 

contextual factors, such as increased stress due to the higher demands of the post-

transplant regimen (e.g., rehabilitation for heart and lung  recipients), that may interact 

with relationship quality to differentially predict outcomes in these other transplant 

populations. 
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Although it was not feasible to assess the other member of the dyad in the present 

study, this may be an interesting avenue for future work.  A study by Rodrigue et al. 

(2010) found that, compared to other transplant caregivers and normative adult data, 

spouses of kidney transplant recipients endorsed overall high quality of life and 

psychological functioning.  However, these spouses also reported substantial strain 

related to their caregiving responsibilities both before and after the transplant procedure.  

It is possible that this caregiving strain could increase conflict in intimate relationships 

which, in turn, may contribute to unfavorable psychosocial outcomes in transplant 

patients, particularly for women. 

Finally, the present study did not have sufficient power to conduct analyses with 

only participants who reported on a non-romantic relationship, such as with a friend, 

sibling, or child.  It would be fruitful for later work to include more stringent 

comparisons to determine the relative importance of these domains across a variety of 

close relationships.  Results of this study suggest that comprehensive assessment of 

relationship quality dimensions in transplant recipients is a worthwhile endeavor that has 

the potential to enhance our clinical practice and improve mental health and quality of 

life in broad range of patients who are at risk for unfavorable outcomes. 



87 
 

 
 

APPENDIX 

Recruitment Cover Letter 

Date 

Patient Name 

Street Address 

City, State, Zip Code 

 

Dear Patient Name, 

You are receiving this letter because we would like to invite you to participate in 

a research project being conducted by faculty and staff members at the University of 

Iowa.  The purpose of this study is to gain a better understanding of how specific aspects 

of close, personal relationships affect psychological, social, and medical outcomes in 

patients who have received a kidney transplant.  The study is being conducted by Quinn 

Kellerman and Dr. Alan Christensen from the Departments of Internal Medicine and 

Psychology, both of whom work closely with the transplant team at the University of 

Iowa Hospitals and Clinics (UIHC). 

Patients who had either a living or deceased donor kidney transplant at UIHC 

within the last 5 years and are at least 6 months post-surgery are being invited to 

participate.  We obtained your name from the records of persons who received care at the 

UIHC transplant clinic.  Please note that you are still eligible to participate even if your 

kidney is not currently functioning.  Enclosed with this letter are two copies of an 

Informed Consent Document with additional information about your project.  Please read 

the enclosed consent document.  If you would like to participate, please sign both copies 

of the consent document attached to the questionnaire packet and then complete the 

questionnaires.  Completing the materials usually takes approximately 30 minutes.  We 

have included an addressed, postage-paid envelope for your convenience.  Return one 
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copy of the signed Informed Consent Document and the questionnaires in the enclosed 

envelope.  You may keep the other signed copy of the consent document for your 

records. 

Once we receive your signed consent document and completed questionnaires, a 

member of our research team will call you about the second part of our project.  You will 

be asked to answer interview questions over the phone about a current relationship you 

have in your life, such as with a spouse, sibling, or friend.  This interview will last 

approximately 60 minutes and will be scheduled at a time that is most convenient for you.  

If you decide to participate and you complete the study, you will be pain $20 as a thank 

you for your time. 

If you choose not to participate and do not wish to be called by a member of our 

research team, please return the blank study materials in the enclosed envelope and write 

“not interested” on the top of the consent document. 

If you have any questions about this research, please contact the principal 

investigator, Quinn Kellerman, at (319) 335-3768.  If we do not hear from you in two 

weeks, we will call you to answer any questions you may have.  We may attempt to 

contact you up to 3 times by phone if we are unable to reach you on the first call.  Thank 

you for considering participation in our project! 

 

Sincerely,  

 

Quinn D. Kellerman, M.A. 
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