
Minnesota State University, Mankato Minnesota State University, Mankato 

Cornerstone: A Collection of Scholarly Cornerstone: A Collection of Scholarly 

and Creative Works for Minnesota and Creative Works for Minnesota 

State University, Mankato State University, Mankato 

All Graduate Theses, Dissertations, and Other 
Capstone Projects 

Graduate Theses, Dissertations, and Other 
Capstone Projects 

2013 

Role of Health Behaviors in Sexual Quality of Life Among Role of Health Behaviors in Sexual Quality of Life Among 

Hematopoietic Stem Cell Transplant Survivors Hematopoietic Stem Cell Transplant Survivors 

Keagan Lee McPherson 
Minnesota State University, Mankato 

Follow this and additional works at: https://cornerstone.lib.mnsu.edu/etds 

 Part of the Clinical Psychology Commons, and the Medicine and Health Sciences Commons 

Recommended Citation Recommended Citation 
McPherson, K. L. (2013). Role of health behaviors in sexual quality of life among hematopoietic stem cell 
transplant survivors. [Master’s thesis, Minnesota State University, Mankato]. Cornerstone: A Collection of 
Scholarly and Creative Works for Minnesota State University, Mankato. https://cornerstone.lib.mnsu.edu/
etds/34/ 

This Thesis is brought to you for free and open access by the Graduate Theses, Dissertations, and Other Capstone 
Projects at Cornerstone: A Collection of Scholarly and Creative Works for Minnesota State University, Mankato. It 
has been accepted for inclusion in All Graduate Theses, Dissertations, and Other Capstone Projects by an 
authorized administrator of Cornerstone: A Collection of Scholarly and Creative Works for Minnesota State 
University, Mankato. 











HEALTH BEHAVIORS IN SEXUAL QUALITY OF LIFE IN HSCT SURVIVORS 12 

immediate (i.e., within the first year) survival probabilities are currently estimated as high 

as 80% (Center for Blood & Marrow Transplant Research, 2011), and 10-year 

survivorship has been reported at rates as high as 68.8% (Bhatia et al., 2005). Thus, it 

only follows that long-term outcomes and the factors that may affect them must receive 

increasing focus in order to enhance patient outcomes in an enduring fashion. 

 SQOL in HSCT recipients. 

Hematopoietic stem cell transplantation (HSCT) recipients display markedly grim 

prognostic factors with respect to SQOL, and these and related concerns are some of the 

most common long-term issues in these patients (Thygesen et al., 2012). The negative 

effects of HSCT on SQOL are enduring, though other physiological and psychological 

effects of cancer and HSCT may wax and wane over time (Humphreys, Tallman, 

Almaier, & Barnette, 2007; Thygesen et al., 2012); this finding is consistent with those in 

other cancers and associated treatments (Golbasi & Erenel, 2012). By comparison, SQOL 

problems are pervasive such that HSCT patients report problems/dysfunction up to 7 

times as much as the general population (Humphreys et al., 2007) and approximately half 

of HSCT patients are dissatisfied with their sex life post-transplant (Thygesen et al., 

2012). SQOL problems persist as other majorly significant psychosocial issues and 

transitions (e.g., grieving, health sequelae, occupational issues, family concerns) appear 

and resolve (Molassiotis, 1997), are present in significantly higher numbers at 10 years 

post-transplant (Thygesen et al., 2012), and worsen over time, particularly when such 

problems are left unaddressed/-treated (Humphreys et al., 2007; Thygesen et al., 2012).  
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The intense nature of HSCT treatment and resulting complications likely 

contribute to these problems (Thygesen et al., 2012). One of the most notable 

complications is graft-versus-host-disease (GVHD), which significantly impacts sexual 

functioning and associated QOL in those whom it afflicts (Copeland, 2006; Thygesen et 

al., 2012). GVHD presents in allogeneic patients as a result of the healthy, transplanted 

cells recognizing the healthy cells within the recipient’s body as “foreign” and 

subsequently attacking them as the body might otherwise attack an infection. GVHD’s 

effects on sexual functioning include (but are not limited to) complications such as 

vaginal stenosis (narrowing of the vagina due to scar tissue buildup), rash, increased skin 

sensitivity, and inflammation of skin near genital areas (Thygesen et al., 2012). Other 

treatment sequelae, such as hair loss, muscle loss, skin rashes/dryness/sensitivity, scars, 

edema, induced menopause [and associated hormone replacement therapy (HRT)], 

functional limitations, and infertility are highly likely to affect SQOL, as well (Thygesen 

et al., 2012). Further, many requirements of treatment (e.g., chemotherapy, medications) 

are highly likely to have an impact on sexual health, functioning, and associated QOL 

(Thygesen et al., 2012) via inherent toxicities. 

 Health behaviors’ role in HSCT. 

Reduction and/or cessation of problematic health behaviors are nearly universal 

recommendations made to patients undergoing HSCT (Bishop et al., 2010). Lack of 

regular physical activity, excess body weight, and associated complications (i.e., obesity, 

diabetes, etc.), as well as tobacco use and excessive alcohol use are risk factors for cancer 

occurrence and recurrence in addition to cancer patients’ inherently increased 
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susceptibility to having cancer again, reduced QOL, poor physical functioning, pain, 

hypertension, cardiovascular disease, fatigue, and more contributors to poor outcomes 

(Bishop et al., 2010; Courneya, Katzmarzyk, & Bacon, 2007; Denmark-Wahnefried, 

Aziz, Rowland, & Pinto, 2005). Considering the abovementioned ways in which such 

health behaviors affect SQOL in the general population, such contraindicating factors for 

optimal HSCT outcomes may therefore complicate SQOL in HSCT recipients both 

independently and through direct effects on HSCT outcomes. This potential etiological 

factor for poor SQOL becomes more pronounced when one considers that several studies 

(e.g., Bishop et al., 2010 & Courneya et al., 2007) have evidenced that, despite their 

increased contact with healthcare providers and the salience of the “teachable moment” 

(Bishop et al., 2010; Denmark-Wahnefried et al., 2005) provided by a cancer diagnosis, 

HSCT recipients are by no means more likely (and, in some cases, are less likely) to 

engage in healthy behaviors or associated behavior change than the general population. 

Bishop et al. go on to report that as few as 20% of HSCT patients’ providers discuss 

health behaviors with patients (of whom 10% self report actually recalling such 

discussions with providers). 

Mental health’s role in HSCT. 

Psychiatric comorbidity and psychological distress/disorder are, too, of dual 

concern in this context. Such comorbidity is present in as much as 50% of cancer patients 

overall, and may contribute to a variety of negative outcomes such as increased 

mortality/shorter survival, increased illness severity, and treatment noncompliance 

(which independently predicts negative outcomes; Akaho et al., 2003; Beanlands et al., 



HEALTH BEHAVIORS IN SEXUAL QUALITY OF LIFE IN HSCT SURVIVORS 15 

2003; Bunzel & Laederach-Hofmann, 2000; Khan, Irfan, Shamsi, & Hussain, 2007; 

Miovic & Block, 2007; Nakahara et al., 2002; Watson, Haviland, Greer, Davidson, & 

Bliss, 1999). Though early, methodologically-limited studies (e.g., Broers, Hengeveld, 

Kaptein, Cessie, van de Loo, & de Vries, 1998; Chang, Orav, Tong, & Antin, 2004; 

Chang, Orav, McNamara, Tong, & Antin, 2004; Hengeveld, Houtman, & Zwaan, 1988; 

Hoodin, Uberti, Lynch, Steele & Ratanatharathorn, 2006; Jenkins, Lester, Alexander, & 

Whittaker, 1994; Murphy, Jenkins, & Whittaker, 1996) suggested these relationships 

were tentative in HSCT recipients [see Dew, Switzer, DiMartini, Matukaitis, Fitzgerald, 

& Kormos (2000) for a broad review], more recent, stronger investigations have 

evidenced the tremendous importance of psychological variables in HSCT recipients’ 

outcomes (both short- and long-term; Olbrisch, Benedict, Ashe, & Levenson, 2002) such 

that they are equally necessary to consider as other clinical variables. 

Similar to population estimates for cancer patients overall, poor psychological 

well-being factors (e.g., anxiety, fear, hopelessness, guilt, irritability, sleep loss, 

hallucinations, confusion, hopelessness, and helplessness) have been noted in as much as 

50% of HSCT patients (Khan et al., 2007).  Due to the paucity of research on the topic 

and wide variability in pre-transplant assessments (Olbrisch et al., 2002), reported rates 

of Axis I diagnoses in HSCT patients vary widely, from 37.5% to 54% when reported 

dichotomously (i.e., present or not present; Jenkins, Linington, & Whittaker, 1991; Khan 

et al., 2007; Kirsh, McGrew, Dugan, & Passik, 2004; Leigh, Wilson, Burns, & Clark; 

Prieto et al., 2005b; Sasaki, Akaho, Sakamaki, & Akiyama, 2000). Reports of individual 

diagnoses range from adjustment disorder, to depressive disorders, to anxiety disorders, 
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to substance use issues, and “acute confusional states” (Khan et al., 2007; Kirsh, 

McGrew, Dugan, & Passik, 2004; Miovic & Block, 2007; Prieto et al., 2002), though 

these diagnoses are significantly more reliable than when examining psychiatric 

comorbidity as a dichotomous variable (Khan et al., 2007; Kirsh, McGrew, Dugan, & 

Passik (2004); Miovic & Block, 2007; Prieto et al., 2002). Further, it is important to note 

that acute confusional states are specifically related to HSCT treatment, hence their 

common presence as a comorbid diagnosis in this population (Khan et al., 2007). 

Specifically, fear- and apathy-based factors such as hopelessness and helplessness 

are positively associated with the degree of the malignancy’s intrusiveness (Beanlands et 

al., 2003). Anxiety, anger, and hostility are particularly predictive of a patient’s 

noncompliance with treatment regimens (Bunzel & Laederach-Hoffman, 2000), and 

depression (whether warranting a clinical diagnosis or not) strongly predicts poor QOL 

outcomes (Colón, Callies, Popkin, & McGlave, 1991) and mortality (Prieto et al., 2005a). 

Conversely, lesser depressive symptomology has been confirmed as a significant 

predictor of better outcomes (Hoodin, Kalbfleisch, Thornton, & Ratanatharathorn, 2004), 

and protective psychological factors (e.g., optimism) predict better outcomes even when 

controlling for other health-related variables (Lee, Loberiza, Rizzo, Soiffer, Antin, & 

Weeks, 2003). Particular to SQOL, Humphreys et al. (2007) found pre-transplant 

depression to be associated with clinically significant sexual dysfunction up to 3 years 

post-transplant. Thygesen and colleagues’ (2012) substantial review of the existing 

literature examining HSCT’s impact on sexuality illustrates that body image concerns, 

anxiety, depression, self-confidence/-esteem issues, fatigue, stress and emotional distress, 
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among other such issues are widespread in HSCT patients and implicated in reciprocal 

relationships with both QOL and SQOL.  

 Providers’ role in HSCT patients’ SQOL outcomes. 

One of the most troubling yet completely preventable complicating factors central 

to HSCT recipient SQOL outcomes is the lack of provider investment in HSCT 

recipients’ SQOL. At least half of HSCT patients report that at no point during the 

treatment process did their providers discuss SQOL matters with them (Humphreys et al., 

2007). The likelihood that this is a conservative estimate is high (Thygesen et al., 2012), 

as the lack of providers’ discussion of sexual topics in other cancers and medicine overall 

is widespread. For example, Ussher et al. (2012) found that only 25% of their participants 

(breast cancer patients) had providers who discussed sexual well-being with them, though 

the likelihood for SQOL complications in breast cancer patients is one of the highest in 

all of medicine.  

Additionally troubling is physicians’ open acknowledgement of the dissonance of 

their practices herein, chiefly resultant of personal discomfort or lack of adequate 

information (as indicated by self-report; Read et al., 1997). Though it is widely known 

that simply taking a patient’s sexual health history (not specific to any particular 

assessment or intervention) can significantly contribute to decreased prevalence rates and 

associated complications, providers who constantly underestimate sexual problems’ 

prevalence fail to take such a history (Nusbaum & Hamilton, 2002). In Stead, Brown, 

Fallowfield, and Selby (2003), 98% of 43 providers treating individuals with ovarian 

cancer acknowledged the importance of SQOL outcomes and reported feeling that sexual 
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issues need to be discussed with patients, but only 21% of them reported actually doing 

so. Nusbaum and Hamilton (2002) similarly reported that a maximum of 35% of 

physicians self-report discussing sexual matters with patients at least 75% of the time, 

though when physicians do so, reports of problems have been known to increase by up to 

6 times as much (Bachmann, Leiblum & Grill, 1989). This further indicates there is a 

clear and substantial need that physicians are failing to address. In Read and colleagues’ 

(1997) examination, though 75% of patients felt it appropriate for providers to discuss 

sexual matters with patients, just 2% of all sampled providers had any notes related to 

sexual health, functioning, or well-being in patients’ files, and the 25 most severely 

affected patients had no notes from their providers in their medical records 

acknowledging (let alone addressing) the problem(s).  

Integration of Background Information 

The potential interactions of all of the aforementioned factors have the necessary 

capacity to significantly and pervasively affect an HSCT recipient’s SQOL, therefore 

circumventing the attainment of optimal post-transplant QOL and potentially contributing 

to unnecessary complications. Concurrently, the pronounced lack of provider investment 

in HSCT recipients’ sexual well-being translates to a dearth of research on the topic via 

clinical avoidance that produces a lack of data and information with which to conduct 

such needed research. As a result, HSCT survivors are experiencing documented 

significantly more negative outcomes with respect to their sexual well-being, and there is 

little awareness as to the complete etiology of these outcomes. This lack of knowledge 

continues to exacerbate providers’ feelings of apprehension and as though they are not 
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well-equipped to handle such issues, which continues to cause problematic clinical 

avoidance, and so on. 

 The purpose of the present study was to examine SQOL in HSCT survivors (i.e., 

patients 1 year post-transplant) in order to understand important correlates and predictors 

of both problematic and satisfactory outcomes. More specifically, health behaviors and 

demographic factors as predictors and moderators (respectively), as well as treatment-

related and mental health variables as mediators and covariates, were of interest. As 

illustrated above, these variables likely both work independently and concomitantly to 

determine some portion of SQOL (and therefore overall QOL) outcomes. Knowledge 

regarding the nature of these relationships may contribute to the development of better 

assessment and intervention protocols for such patients, in turn positively affecting HSCT 

survivors’ QOL. 

Aims and Hypotheses 

 Primary aim 1. 

 The first primary aim was to examine health behaviors may predict SQOL 

outcomes in HSCT survivors who are 1 year post-transplant. Within this aim, there were 

two hypotheses. Consistent with the extant literature, the first hypothesis was that current 

tobacco use, not meeting U.S. Public Health Service guidelines for physical activity, and 

physicians’ recommendations for behavior change and subsequent non-adherence would 

predict lower self-reported SQOL. The second hypothesis was that alcohol use and 

diet/nutrition may significantly affect SQOL. These two variables have presented mixed 
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results with respect to affecting SQOL; accordingly, exploratory analyses were to be 

conducted. 

Primary aim 2. 

The second primary aim was to identify associated covariates, mediating, and/or 

moderating variables in the relationship(s) between SQOL and health behaviors 

examined in the first primary aim. There were three hypotheses herein. The first 

hypothesis was that demographic variables (i.e., gender, age, education level, relationship 

status) would moderate the strength of the relationships in the first primary aim and 

associated hypotheses in manners consistent with extant literature and the general 

population (while considering the treatment context via controlling for treatment 

covariates). The second hypothesis was that mental health-related variables (specifically, 

depression, anxiety, body image, and overall psychological functioning) would mediate 

the strength of the aforementioned relationships such that more adverse mental health 

outcomes would work with unhealthy behaviors to predict poor SQOL outcomes. Finally, 

the third hypothesis was that transplant-related treatment variables (i.e., transplant type, 

pain, fertility, would exist as covariates significant to the aforementioned relationships. 

See Figure 1 for theoretical visual representation of these aims and hypotheses in a 

composite, moderated mediation model (with covariation) according to Preacher, Rucker, 

and Hayes (2007). 
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Methods 

Participants  

Participants in the present study were patients who (a) received HSCT at an 

academic medical center in Southeastern Minnesota, (b) consented to participate in the 

primary study, (c) and completed and returned both the pre- and post-transplant lifestyle 

survey as of August 15, 2012 (N = 469). This date was chosen as a cutoff date for the 

purposes of seeking institutional approval for the present study. The present study falls 

under the umbrella of the primary study, for which institutional approval was obtained 

from Mayo Clinic on January 20, 2009 (see Appendix A). Additional institutional 

approval for the present study was obtained from Minnesota State University, Mankato 

on October 3, 2012 (see Appendix B), as well as inter-institution permission for data 

utilization (see Appendix C).  

In order to be included in the primary study (which primarily focuses on health 

behaviors’ roles in HSCT survivorship and broad psychosocial outcomes), patients must 

have been (a) at least 18 years of age, (b) void of a current psychotic or neurological 

disorder that may have precluded participation, (c) fluent in the English language, (d) 

referred by an HSCT provider at Mayo Clinic within the context of their 

multidisciplinary pre-transplant evaluation, and (e) provided written informed consent to 

participate in the study. Participants in the present study received HSCT between June 

29, 2009 and October 7, 2011. Most individuals received autologous transplantation (n = 

374; 79.74%), and were receiving treatment for plasma cell disorders (excluding 

amyloid; n = 197; 42.83%) or non-Hodgkin’s lymphoma (n = 102; 22.17%). Participants 
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were primarily Caucasian (n = 427; 91.04%), male (n = 264; 56.29%), married (legally 

recognized or otherwise; n = 377; 80.38%), and between 40 and 65 years of age (n = 324; 

69.08%). Most were employed (n = 195; 41.58%) or retired (n = 115; 24.52%), with 

highest education levels relatively equally split between those with some college or a 2-

year degree (n = 141; 30.06%), a 4-year degree (n = 102; 18.98%), or post-graduate 

studies (n = 100; 21.32%). See Table 1 for complete demographic and diagnostic 

characteristics. 

It is important to note that due to the archival nature of this study, participants’ 

right to refuse to answer any questions, and the need to pair readily available data with 

clinically abstracted data (not under the purview of the principal investigator for the 

primary study or therefore necessarily available for research purposes), availability of 

data was limited in some cases. As a result, sample size varies depending upon the 

variable(s) of interest in a given analysis (see Tables 2 and 3 for sample sizes dependent 

upon each health behavior question and Table 4 for sample sizes and longitudinal 

analyses of primary criteria). In some cases, this significantly reduced the power of 

proposed statistical inferences. In these instances, there were not enough data to utilize 

standard analyses or bootstrapping procedures in a manner that would allow sufficiently 

utilizable results, so analyses were forgone. 

Procedures  

Prior to transplantation, patients were required to undergo a tertiary care pre-

transplant psychological evaluation (unless medically contraindicated) in the form of a 

semi-structured interview completed by a Masters-level therapist and supervised by a 
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licensed doctoral-level psychologist. As a part of this assessment, patients completed two 

clinical survey packets composed of standardized items such as the Brief Fatigue 

Inventory (Mendoza et al., 1999), Beck Depression Inventory (BDI-II; Beck, Steer, Ball, 

& Ranieri, 1996), State-Trait Anxiety Inventory (STAI; Spielberger, Reheiser, 

Ritterband, Sydeman, & Unger, 1995), State-Trait Anger Expression Inventory (STAXI; 

Spielberger, Jacobs, Russell, & Crane, 1983), Functional Assessment of Cancer 

Treatment-General (FACT-G; Cella et al., 1993), Multidimensional Health Locus of 

Control (MHLOC; Wallston, 2004) measure, Big Five Inventory (BFI; John, Donahue, & 

Kentle, 1991), Eastern Cooperative Oncology Group Performance Status Scale (ECOG; 

Oken et al., 1982), COPE Inventory (Carver, Scheier, & Weintraub, 1989), and standard 

single self-report items (e.g., pain indication; see Appendices D and E for these 

assessment packets). Global assessment of functioning (GAF) scores were also obtained 

during this evaluation according to the Diagnostic and Statistical Manual of Mental 

Disorders’s [DSM-IV-TR; American Psychiatric Association (APA), 2000] guidelines 

(see Appendix F). 

At the time of this evaluation, patients were informed of the nature of the primary 

study and were offered the opportunity to provide informed consent for participation (see 

Appendix G). After consenting to participate in the study, participants additionally 

completed the Lifestyle Survey for Transplant Patients (Pre-Transplant; see Appendix H). 

The Lifestyle Survey assessed health behaviors (i.e., nutrition, exercise/physical activity, 

tobacco and alcohol use) and related social support variables, using standardized 

measures or items from standardized measures such as the Stanford Exercise Behaviors 
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Scale, Question Inventory for Tobacco (QIT), and Alcohol Use Disorders Identification 

Test (AUDIT; Reinter & Allen, 2002). Survivors were mailed a novel version of the 

Lifestyle Survey approximately 1-year post-transplant (see Appendix I), which was 

modified to include additional items assessing quality-of-life variables (many of which 

were previously assessed in the separate pre-transplant standard clinical surveys).  

For the purposes of the present study, data from portions of the pre-transplant 

clinical surveys, as well as both Lifestyle Surveys (pre- and post-transplant) were utilized 

for analyses. Namely, the Stanford Exercise Behaviors Scale (Lorig, Stewart, Ritter, 

González, Laurent, & Lynch, 1996), AUDIT, BDI-II, and STAI were utilized to assess 

exercise behaviors, alcohol use, and psychiatric distress (in the form of depressed mood 

and anxiety), respectively. Tobacco use was analyzed using items from the QIT. Global 

Assessment of Functioning (GAF) and functional status (ECOG) scores obtained during 

pre-transplant assessments were also used to assess functioning in a continuous and 

standardized fashion. Individual standardized questions assessing pain, diet/nutrition, 

body image, fertility concerns, current health, perception of treatment effects, and QOL 

were used to assess their respective constructs. Individual items from the FACT-G and 

BDI-II were additionally selected to assess SQOL specifically.  

Psychometric Properties of Utilized Measures 

The Stanford Exercise Behaviors scale is a one-item measure that asks the 

respondent to indicate the approximate number of minutes they spent on five different 

exercise behaviors (i.e., stretching/strengthening, walking, swimming, bicycling, and 

other) in the past 7 days. For the purposes of this study, time spent on 
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stretching/strengthening was excluded from calculations of aerobic activity. This scale 

has demonstrated appropriate item-total correlations without item overlap. This, in 

combination with its brevity and ease of administration, makes it an appropriate 

assessment tool for this population and sample (Lorig et al., 1996). 

The QIT is a database of more than 6000 standardized questions assessing 

tobacco use indexed and maintained by the CDC. Each question has been obtained from 

established measures assessing tobacco use. See the pre- and post-transplant Lifestyle 

Surveys (Appendices G and H) for questions utilized for the purposes of the larger study 

and the present study specifically. 

The FACT-G is a brief yet sensitive measure assessing quality of life variables in 

cancer patients across five main domains (physical well-being, social/family well-being, 

relationship with doctor, emotional well-being, and functional well-being). This measure 

has repeatedly demonstrated excellent convergent and divergent validity across subscales, 

sensitivity to longitudinal patient change (of particular importance in the present study), 

and test-retest reliability (with subscale coefficients ranging from .82 to .92; Cella et al., 

1993). 

The AUDIT is a free, simple, easy-to-administer, easy-to-score, and useful 

measure assessing alcohol use as a problematic variable in health care contexts. It has 

demonstrated sensitivity, reliability, and validity that meets or exceeds standards in a 

multitude of settings and lacks cultural bias across applications. Its focus on current 

behavior is a particular strength in the present sample and most health care populations 

(Reinter & Allen, 2002). 
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The BDI-II is a widely used measure assessing depression severity (Beck et al., 

1996). It has been validated in a number of contexts and populations, including primary 

care medical settings. It has excellent psychometric properties overall (Beck et al., 1996), 

which have been echoed in validation studies in primary care (most relevant to the 

present study; Arnau, Meagher, Norris, & Bramson, 2001). Arnau et al. (2001) evidenced 

internal consistency of α = .94, item-total correlations from .54 to .74, as well as excellent 

convergent and criterion-related validity. 

The STAI is a theoretically and methodologically sound self-report scale 

assessing the degree to which anxiety is a product of a particular moment (state anxiety) 

juxtaposed against an individual’s inherent propensity to experience anxiety (trait 

anxiety). Levitt (1967) has posited this instrument as the most intentionally developed 

instrument for these constructs, and it has been validated and utilized in a wide range of 

populations and contexts. The STAI demonstrates satisfactory validity and reliability, and 

by analyzing items from both scales that demonstrate respectively high content 

saturation, meaningful differentiating variables may be extrapolated (Ramaniah, Franzen, 

& Schill, 1983) regarding a person’s experience of anxiety. 

The GAF scale [Axis V of the DSM-IV-TR (APA, 2000)] is a standardized scale 

assessing a person’s overall functioning within diagnostic contexts. There is well-

established inter-rater reliability and convergent and discriminant validity amongst both 

clinicians and trained laypersons (Hilsenroth et al., 2000). The GAF scale is one of the 

most standardized diagnostic metrics one may use to assess a person’s psychological 

well-being both overall and with respect to functional impairment. 
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Results 

The present study utilized archival data in a retrospective within-subjects design. 

Primary modes of analyses were linear regression and analysis of variance (ANOVA) 

models depending upon suitability (i.e., regressions were utilized when predictors could 

be considered as continuous, while ANOVAs were utilized when predictors were 

categorical). Variations upon those models (e.g., multiple regression, hierarchical 

regression, MANOVA, ANCOVA, MANCOVA) were utilized in order to control for 

covariates and in mediation or moderation models.  

While the proposed overall model required utilization of a moderated mediation 

model according to Preacher et al. (2007; see Figure 1), already mentioned limitations 

resultant of lacking casewise data circumvented the appropriateness and thorough 

utilization of this model. Further, the primary goal of this study was to describe SQOL in 

HSCT survivors—accordingly, utilizing such a model wherein all mediating and 

moderating data (much of which is notably susceptible to longitudinal change, 

particularly in this context) were acquired prior to transplant (while outcomes are post-

transplant) would present convoluted results discordant with this purpose. As a result, 

moderation and mediation analyses were conducted individually to allow more accurate 

interpretations of results and their associated limitations. 

Longitudinal Analyses and Continuity of Primary Variables 

Patients in this sample self-reported their sexual satisfaction and interest in sex to 

be low at both measurements. Less than half (47.40%) indicated they were “quite a bit” 

or “very much” satisfied with their sex life pre-transplant, and much fewer (34.00%) 
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indicated so post-transplant. Pre-transplant sexual satisfaction significantly positively 

predicted post-transplant sexual satisfaction [β = .373, R2 = .14, F (1, 65) = 10.50, p = 

.002]. 

 Prior to transplant, half (n = 77; 51.30%) of all patients indicated that there had 

been no recent change in their interest in sex, 29.30% (n = 44) indicated a slight recent 

loss of interest in sex, 10.70% (n = 16) indicated a significant recent loss of interest in 

sex, and 8.70% (n = 13) reported they had, recently, completely lost all interest in sex. 

Post-transplant, less than one-third (31.00%) indicated they were at least “quite a bit” or 

“very much” interested in sex. Those who reported a greater recent loss of interest at the 

time of their pre-transplant psychological assessment reported significantly lower levels 

of interest post-transplant [β = -.318, F (1, 139) = 15.66, p < .001], implying the staying 

power of losses of sexual interest in this context. 

There was not a significant relationship between pre-transplant sexual satisfaction 

and recent losses of interest in sex  [β = -.075, F (1, 3) = .017, p = .904], though 

inferences from an analysis so lacking in statistical inference power should be interpreted 

with substantial caution. Additionally, irrespective of power issues, the coefficient in this 

case is remarkably weak, allowing even less room for inference. However, pre-transplant 

sexual satisfaction positively predicted post-transplant interest in sex [β = .230, F (1, 76) 

= 4.24, p < .05], and post-transplant interest in sex significantly positively predicted post-

transplant sexual satisfaction [β = .310, F (1, 350) = 37.27, p < .001]. Finally, those who 

reported greater losses of interest in sex pre-transplant reported significantly lower levels 

of sexual satisfaction post-transplant [β = -.347, F (1, 107) = 14.66, p < .001]. This 
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indicates that, though all variables considered here are interrelated, a loss of interest in 

sex prior to transplant is likely caused by factors other than a lack of sexual satisfaction. 

See Table 4 for longitudinal relationships between variables and response rates. See 

Table 5 for numeric values assigned to response options (i.e., dummy-coding) for all 

analyses in the present study, and Table 6 for acronyms assigned to variables when 

reporting data in Tables 7-42. 

Having established that (a) pre-transplant SQOL variables are strongly predictive 

of post-transplant SQOL and (b) it appears there is a notable propensity for SQOL 

prognoses therein to be bleak and indicate worsening of SQOL, it is important to note 

that pre-transplant casewise data (i.e., having both SQOL variables answered and/or all 

health behavior variables answered) was lacking to the degree that making accurate 

predictions regarding pre-transplant SQOL with sufficient statistical power was not 

possible (as noted in one of the above analyses). Further, the purpose of this study was to 

examine various factors that may affect SQOL 1 year after receiving the transplant. As a 

result, all following analyses predicting interest in sex or satisfaction with one’s sex life 

represent post-transplant outcomes. Accordingly, it is important to note that most pre-

transplant health behaviors were positively predictive of post-transplant health behaviors 

(see Table 7), though, again, lacking casewise data may limit interpretations of some of 

these relationships. 

Notably, all metrics of SQOL (both pre- and post-transplant) significantly 

predicted post-transplant QOL (a metric not obtained in a single self-report measure pre-

transplant). Greater pre-transplant sexual satisfaction [β = .315, F (1, 76) = 8.36, p < .01], 
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little to no loss of sexual interest pre-transplant [β = -.203, F (1, 147) = 6.29, p < .05], 

greater post-transplant sexual satisfaction [β = .243, F (1, 354) = 22.23, p < .001], and 

greater post-transplant sexual interest [β = .268, F (1, 449) = 34.80, p < .001] predicted 

greater QOL post-transplant. This emphatically confirms the known importance of 

optimal SQOL in QOL in the present sample. 

Primary Aim 1 

The primary purpose of this study was to examine the role of health behaviors in 

SQOL outcomes in HSCT recipients. As such, primary analyses examined the roles of 

exercise, diet/nutrition, tobacco, and alcohol use in participants’ interest in sex and 

satisfaction with their sex lives. All analyses within primary aim 1 utilized individual 

linear regression analyses; due to wide variability in measurement scales used to assess 

predictors, standardized regression coefficients are reported for ease of interpretation.  

Preliminary analyses . 

Pre-transplant health behaviors’ (previously established as indicative of post-

transplant health behaviors) predictions of post-transplant SQOL outcomes were 

examined to provide an accurate baseline as possible. The only pre-transplant health 

behavior significantly indicative of post-transplant sexual satisfaction was post-diagnosis 

changes in exercise. Persons who reported increasing the amount of aerobic exercise in 

which they regularly engaged in the time since their diagnosis reported significantly 

greater sexual satisfaction. Increased tobacco use (as well as receiving direction to quit 

tobacco) positively predicted sexual satisfaction in a manner approaching significance, as 

well.  
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Pre-transplant health behaviors were comparatively more indicative of post-

transplant interest in sex. Current tobacco users reported greater degrees of sexual interest 

in a manner approximating significance. Those who drank more regularly in the last year 

and reported increasing alcohol use since their diagnosis reported significantly greater 

interest in sex [though one must note that the vast majority (86.90%) of participants 

report alcohol use well within CDC guidelines]. In addition, those who met CDC 

guidelines for fruit and vegetable consumption and those who reported gaining weight 

since their diagnosis reported significantly greater degrees of interest in sex post-

transplant. See Tables 8 and 9 for all predictions of post-transplant SQOL using pre-

transplant health-related variables. 

Primary analyses. 

After receiving and surviving the transplant, those who received directions from 

healthcare providers in the last year to exercise more and/or eat better reported 

significantly lower levels of sexual satisfaction. Though not statistically significant, two 

other exercise-related variables evidenced comparatively low probabilities, and in a 

manner confirmatory of the importance of exercise in SQOL post-transplant. Those who 

increased the degree to which they engage in regular exercise and those who followed 

healthcare provider recommendations to exercise more in the year since their transplant 

reported higher levels of sexual satisfaction. Vegetable intake also positively predicted 

sexual satisfaction, suggesting that overall nutrition plays an important role in sexual 

satisfaction post-transplant (though rendered statistically insignificant by fruit intake, 
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which did not play as much of a role). See Table 10 for all predictions of sexual 

satisfaction post-transplant. 

 Several health behaviors significantly predicted the degree to which one reported 

they were interested in sex at 1-year post transplant, as well. Aerobic exercise—both 

continuously and dichotomized according to CDC guidelines (i.e., at least 150 minutes 

per week)—positively predicted higher rates of sexual interest. Confirming the 

importance of exercise, receiving healthcare provider recommendations to exercise more 

significantly predicted lower reports of sexual satisfaction. Further, those who increased 

their rates of exercise post-transplant reported significantly higher sexual satisfaction, and 

those who reported both receiving that recommendation and subsequently following it 

reported significantly higher sexual satisfaction than those who were told to exercise 

more but did not heed the advisement. 

 Healthy eating habits also played an important role in interest in sex post-

transplant. Approaching statistical significance (with a comparatively very low 

probability), it appears that those who received a recommendation to eat more healthily 

reported much lower rates of sexual interest. Corroborating this notion, those who 

reported increasing their healthy eating habits post-diagnosis and -transplant also reported 

significantly higher rates of sexual interest.  

Substance use played considerable roles in interest in sex post-transplant. 

Trichotomized (i.e., current vs. former vs. never) tobacco use predicted interest in sex in 

a manner approaching significance (with a much lower comparative probability than 

most other predictors) such that more recent use predicted lower rates of sexual interest. 


